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Introduction

Chapter 1

+RZFDQZHVSHQGRXUWLPHLQVXFKDZD\WKDWZHDUHKDSS\VDWLVȴHGDQGGHULYHPHDQLQJIURP
our lives? We may decide to join the local soccer club, sign up for a language course, or start
doing charity work. The question how to spend our time may become even more important
in the future, as new technologies may take over more and more of our duties. In the present
dissertation, I investigated relations between activities, thoughts, and subjective well-being
(happiness and life satisfaction) on both the short- and long-term.

A large and rapidly growing body of research provides valuable insights in the relation between
activities and subjective well-being as well as the relation between thoughts and subjective wellbeing. As discussed later in this Introduction, previous literature suggests that active leisure
(e.g. sports, hobbies) is generally more conducive of subjective well-being than passive leisure
(e.g. watching television, relaxing; Csikszentmihalyi, 1990; Delle Fave, Massimini, & Bassi, 2011).
Regarding thoughts and subjective well-being, previous research shows that people generally
feel happier when attending to the present moment compared to thinking of topics unrelated
WRWKHLUFXUUHQWDFWLYLW\RUHQYLURQPHQW .LOOLQJVZRUWK *LOEHUW 
In the present dissertation, I aimed to go beyond previous literature in several ways. Activity
categorizations in earlier research tend to be rather broad (e.g. active versus passive leisure).
+HQFHΖȴUVWVRXJKWWRREWDLQPRUHVSHFLȴFLQVLJKWVUHJDUGLQJWKHTXHVWLRQZKLFKW\SHVRI
activities boost people’s happiness and satisfaction. For example, I investigated whether
SK\VLFDOO\DQGPHQWDOO\DFWLYHOHLVXUHGLHUHQWLDOO\DHFWSHRSOHȇVVXEMHFWLYHZHOOEHLQJ:LWK
UHJDUGWRWKRXJKWVDQGVXEMHFWLYHZHOOEHLQJWKHEHQHȴWVRISUHVHQWPRPHQWDZDUHQHVVKDYH
UHFHLYHGDPSOHDWWHQWLRQLQSUHYLRXVUHVHDUFK+RZHYHUUHODWLYHO\OLWWOHLVNQRZQUHJDUGLQJ
W\SHVRI RWDVN WKRXJKWWKDWPD\HQKDQFHSHRSOHȇVKDSSLQHVVDQGVDWLVIDFWLRQ7KHUHIRUH
P\VHFRQGJRDOZDVWRREWDLQDGHHSHUXQGHUVWDQGLQJRIWKHUHODWLRQEHWZHHQGLHUHQWW\SHV
of thought and people’s subjective well-being. For instance, I examined whether thoughts
GLUHFWHGWRZDUGVWKHGLVWDQW YHUVXVQHDU SDVWDQGIXWXUHDUHEHQHȴFLDOIRUSHRSOHȇVWKRXJKW
valence and happiness.

Both activities and thoughts have received a considerable amount of attention in subjective
ZHOOEHLQJUHVHDUFK+RZHYHUWKHOLWHUDWXUHRQDFWLYLWLHVDQGVXEMHFWLYHZHOOEHLQJLVODUJHO\
independent from the literature on thoughts and subjective well-being. This is problematic, as
DFWLYLWLHVDQGWKRXJKWVDHFWSHRSOHȇVVXEMHFWLYHZHOOEHLQJVLPXOWDQHRXVO\DQGPD\LQȵXHQFH
each other. The third goal of this dissertation was to gain more insight regarding the interplay
between activities and thoughts on subjective well-being. For example, I investigated whether
people can use positive thought to boost their happiness during tedious activities. Finally,
most research on happiness and satisfaction is correlational. The fourth aim of the present
dissertation was to obtain more experimental insights in the relations between activities,
thoughts, and subjective well-being. This is highly relevant from both a theoretical and an
8
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intervention perspective. While the aims described here played a central role in the thinking
underlying this dissertation, it may be noted that such broad avenues for research cannot be
fully addressed in one dissertation.

%HORZΖEULHȵ\LQWURGXFHWKHȴHOGRISRVLWLYHSV\FKRORJ\)ROORZLQJWKLVΖSURYLGHWKHGHȴQLWLRQ
of subjective well-being adopted in this dissertation. The three main determinants of subjective
well-being are discussed next: people’s genetic make-up, life circumstances/events, and selfchosen activities or thoughts. I provide a review of the literature on activities and subjective
well-being, as well as a review of the literature on thoughts and subjective well-being (the
determinants of subjective well-being central to this dissertation). Subsequently, I elaborate
on the four main aims described above. An overview of the present dissertation is presented
at the end of this Introduction.

THE FIELD OF POSITIVE PSYCHOLOGY
For a long time, psychologists have focused on understanding and treating ill-being (e.g. depresVLRQ +RZHYHUWKHDEVHQFHRILOOEHLQJGRHVQRWHTXDOWKHSUHVHQFHRIZHOOEHLQJ &VLNV]HQW
PLKDO\L.H\HV /RSH] ΖQWKH1HWKHUODQGVSHUFHQWRIWKHDGXOWSRSXODWLRQ
indicates not being very happy, and 14 percent indicates being neither happy nor unhappy (Van
&DPSHQ%HUJVPD%RHOKRXZHU%RHUHȴMQ %ROLHU 7KHȴHOGRISRVLWLYHSV\FKRORJ\LV
aimed at understanding well-being, and focuses on questions such as: ‘What distinguishes the
happiest from the unhappiest people?’, ‘What makes people resilient in times of hardship?’,
and ‘Which activities contribute to people’s well-being on both the short- and long-term?’. A
better understanding of the determinants of people’s happiness and satisfaction may not
only contribute to the development of interventions aimed at enhancing people’s subjective
well-being, but may also play a role in the prevention and treatment of unhappiness and
possibly depression (although it may be noted that many positive psychologists stress that
WKHȴHOGRISRVLWLYHSV\FKRORJ\LVIRFXVHGRQLPSURYLQJZHOOEHLQJUDWKHUWKDQGHFUHDVLQJLOO
being). Importantly, happiness is associated with various individual and societal advantages
(and unhappiness with individual and societal costs). Among others, happy people tend to be
healthier, perform better at work, have better social relations, and behave more altruistically
IRUDUHYLHZVHH/\XERPLUVN\.LQJ 'LHQHU 
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DEFINING SUBJECTIVE WELL-BEING
From early on, two traditions have dominated theorizing and research on well-being: a hedonic
tradition and a eudaimonic tradition (Ryan & Deci, 2001). According to the Greek philosopher
Aristippus (4th century B.C.), maximizing ‘hedone’ or pleasure was the ultimate goal in life.
Nowadays, hedonic well-being usually has a broader meaning and refers to the presence of
positive (and the absence of negative) emotions and cognitions (Diener, 1984). Aristotle (4 th
FHQWXU\%& UHMHFWHGSOHDVXUHDVWKHPDLQLQGLFDWRURIZHOOEHLQJ+HFRQVLGHUHGȆHXGDLPRQLDȇ
H[SUHVVLQJRQHȇVYLUWXHVDQGGHYHORSLQJRQHVHOIFHQWUDOWRKXPDQȵRXULVKLQJΖQOLQHZLWKWKLV
view, psychologists building on the eudaimonic tradition focus on meaning, purpose, and selfrealization (Maslow, 1999; Ryan & Deci, 2001). While hedonic and eudaimonic well-being tend to
be investigated by separate research communities, the two types of well-being are interrelated
DQGERWKFRQWULEXWHWRSHRSOHȇVSV\FKRORJLFDOZHOOEHLQJ +XWD 5\DQ 
The present dissertation is mostly concerned with hedonic well-being in the broader sense:
subjective well-being. The term subjective well-being usually refers to emotional and cognitive
evaluations of one’s life as a whole (Diener, 1984, 1994, 2000). As such, subjective well-being
consists of both subjective happiness (emotional component) and life satisfaction (cognitive
component). Judgments of subjective well-being tend to be relatively stable across time and
situations (Diener, 1994; Eid & Diener, 2004). While subjective happiness and life satisfaction are
PRGHUDWHO\FRUUHODWHGWKHVHWZRPHDVXUHVRIVXEMHFWLYHZHOOEHLQJVRPHWLPHVVKRZGLHUHQW
relations with life circumstances and activities (e.g. income seems to be a stronger predictor
RIOLIHVDWLVIDFWLRQWKDQRIKDSSLQHVV.DKQHPDQ .HDWRQ 

ΖPSRUWDQWO\VRPHGHȴQLWLRQVRIVXEMHFWLYHZHOOEHLQJGRQRWRQO\LQFOXGHRYHUDOOMXGJPHQWV
of happiness and life satisfaction, but also incorporate indicators of subjective well-being
DW GLHUHQW WHPSRUDO VWDJHV 'LHQHU 1DSD 6FROORQ  /XFDV   $FFRUGLQJ WR WKH WLPH
sequential framework of subjective well-being, life circumstances and daily activities or events
HYRNHPRPHQWDU\DHFWLYHUHDFWLRQVZKLFKVXEVHTXHQWO\OHDGWRPHPRULHVRIWKHVHDHFWLYH
UHDFWLRQVDQGȴQDOO\WRJOREDOMXGJPHQWVRIKDSSLQHVVDQGOLIHVDWLVIDFWLRQ .LPSULHWR'LHQHU
Tamir, Scollon, & Diener, 2005). Each temporal stage of subjective well-being correlates with the
SUHYLRXVVWDJH+RZHYHUQHZIDFWRUVFRPHLQWRSOD\LQHDFKVWDJHRIVXEMHFWLYHZHOOEHLQJWRR
For example, both daily mood states and life circumstances (e.g. work, relationship status) seem
to determine people’s life satisfaction (Schimmack & Diener, 2002). A time-sequential view on
subjective well-being was adopted in this dissertation: activities and thoughts were inves tigated in relation to state happiness and satisfaction, as well as in relation to trait happiness and
life satisfaction.
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DETERMINANTS OF SUBJECTIVE WELL-BEING
A review of the literature suggests that subjective well-being is determined by people’s genetic
make-up, life circumstances/events, and self-chosen activities or thoughts. Findings from twin
studies shed light on the heritable component of subjective well-being. In the classical twin
design, the similarity between monozygotic twins (genetically identical) is compared with
the similarity between dizygotic twins (around 50 percent shared genes) for a certain trait.
If monozygotic twins reared in the same environment are more similar than dizygotic twins
reared in the same environment, this suggests that the trait is (partly) genetically determined.
(VWLPDWHVUHJDUGLQJWKHKHULWDELOLW\RIVXEMHFWLYHZHOOEHLQJVHHPWRGLHUVXEVWDQWLDOO\DFURVV
studies. In a recent meta-analysis, the average heritability of well-being (including happiness,
life satisfaction, and psychological well-being) was estimated to be 36 percent (Bartels, 2015).

Results of cross-sectional studies provide insight in the relation between life circumstances
and people’s subjective well-being. Although estimates vary, demographical variables such as
education, social class, and income appear to explain less than 20 percent of the variance in
WUDLWKDSSLQHVVDQGVDWLVIDFWLRQ 'LHQHU6XK/XFDV 6PLWK 3UHVXPDEO\OLIHFLUFXP
VWDQFHVSDUWO\DHFWVXEMHFWLYHZHOOEHLQJYLDWKHLUHHFWRQOHLVXUHDQGKHDOWK $UJ\OH 
/RQJLWXGLQDOSDQHOVWXGLHVVKHGOLJKWRQWKHUHODWLRQEHWZHHQOLIHHYHQWV HJSURPRWLRQDW
work, divorce) and changes in people’s happiness and satisfaction. One study suggested that
life events account for approximately 15 percent of the variance in people’s subjective wellEHLQJ +HDGH\ :HDULQJ :KLOHSHRSOHWHQGWRDGDSWWRVRPHOLIHHYHQWVZLWKLQIHZ
years (e.g. marriage), people generally adapt very slowly (e.g. loss of a spouse), or not at all (e.g.
GLVDELOLW\ WRRWKHUOLIHHYHQWV /XFDV ΖPSRUWDQWO\WKHLPSDFWRIOLIHHYHQWVPD\SDUWO\
GHSHQGRQLQGLYLGXDOGLHUHQFHV
Correlational studies as well as few experimental studies shed light on the association between
self-chosen activities (e.g. socializing, sports) and subjective well-being. A large panel study
showed that satisfaction with leisure and friendships was a moderately strong predictor of
SHRSOHȇVKDSSLQHVVDQGVDWLVIDFWLRQ +HDGH\+ROPVWURP :HDULQJ+HDGH\ :HDULQJ
 3XUVXLQJJRDOVWKDWȴWRQHȇVLQWHUHVWVDQGYDOXHVKDVEHHQIRXQGWRUHVXOWLQHQKDQFHG
VXEMHFWLYHZHOOEHLQJ 6KHOGRQ (OOLRW 5HJDUGLQJVSHFLȴFOHLVXUHDFWLYLWLHVSK\VLFDO
exercise has received ample attention in the literature. Sports activities such as running
and aerobics have been linked to subjective well-being in both correlational studies and
experimental studies using randomized control trials (for an overview, see Emerson & Williams,
2015). A more elaborate review of the literature on activities, thoughts, and subjective wellbeing is provided later in this Introduction.
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Estimates regarding the relative contribution of genetics, circumstances, and activities vary
DQGDUHVXEMHFWWRGHEDWH VXɝFLHQWGDWDDUHVWLOOODFNLQJDQGWKHGHSHQGHQFHEHWZHHQWKHVH
IDFWRUVPDNHVLWGLɝFXOWWRVHSDUDWHWKHP 2QWKHEDVLVRIDOLWHUDWXUHUHYLHZ/\XERPLUVN\
Sheldon, and Schkade (2005) estimated that 50 percent of happiness depends on one’s genetic
make-up, 10 percent on life circumstances, and 40 percent on self-chosen activities or thoughts.
Veenhoven (2015) pointed out that unexplained variance should be taken into account, and
‘guesstimated’ that 25 percent of people’s happiness level is determined by the ‘livability of the
environment’ (socio-economic position: 5 percent, social ties: 5 percent, life events: 15 percent),
and 55 percent by the ‘life-ability of individuals’ (genetic factors: 30 percent, acquired skills: 15
percent, choices in life: 10 percent), with 20 percent unexplained variance. It may be noted that
these percentages are estimated across people, and not within individuals (i.e. the percentages
PD\GLHUIURPSHUVRQWRSHUVRQ )XUWKHUPRUHWKHVHDUHHVWLPDWLRQVIRUGHYHORSHGFRXQWULHV
were basic needs such as food, hygiene, and safety are met.

Although estimates vary, researchers generally seem to agree that self-chosen activities and
WKRXJKWVDHFWRQHȇVVXEMHFWLYHZHOOEHLQJVXEVWDQWLDOO\&KDQJLQJSHRSOHȇVOLIHFLUFXPVWDQFHV
is very challenging and changing people’s genetic make-up is virtually impossible (the latter may
DOVREHFRQVLGHUHGXQGHVLUDEOH +RZHYHUSHRSOHȇVDFWLYLWLHVDQGWKRXJKWVFDQEHLQȵXHQFHG
to a certain extent. From an intervention perspective, this observation is crucial. On the basis
of the literature discussed above, it appears that people’s subjective well-being is constrained
by a genetic set-point and life circumstances, but that it may be possible to change people’s
subjective well-being through their activities and thoughts up to a certain point. For example,
a change in one’s happiness level from a 6 to a 9 on a scale from 1 to 10 may be unlikely, but a
change from a 6 to a 7 may be possible.

6RPHUHVHDUFKHUVKDYHDUJXHGWKDWWHPSRUDU\ȵXFWXDWLRQVDURXQGRQHȇVJHQHWLFVHWSRLQWPD\
occur, but that long-term changes in people’s happiness and satisfaction are impossible. This
asser tion is based on the idea that our standards rise when our level of subjective well-being
increases, as a result of which we return to our initial level. This phenomenon is often referred
to as the ‘hedonic treadmill’ (Brickman & Campbell, 1971). Some studies suggest that people’s
subjective well-being indeed returns relatively quickly to its original level after positive life
HYHQWVVXFKDVJHWWLQJPDUULHG /XFDV RUZLQQLQJWKHORWWHU\ %ULFNPDQ&RDWHV -DQR
%XOPDQ +RZHYHUORQJLWXGLQDOVWXGLHVVKRZWKDWVXVWDLQDEOHLQFUHDVHVDQGGHFUHDVHVLQ
SHRSOHȇVKDSSLQHVVGRRFFXU +HDGH\ :HDULQJ/XFDV 0RUHUHVHDUFKLVQHHGHG
LQRUGHUWRDQVZHUWKHTXHVWLRQWRZKDWH[WHQWSHRSOHȇVVXEMHFWLYHZHOOEHLQJFDQEHLQȵXHQFHG
via voluntary activities and thoughts on the short- and long-term.
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ACTIVITIES, THOUGHTS, AND SUBJECTIVE WELL-BEING
Activities, thoughts, and feelings are all mutually related (see Figure 1.1). In the depression
literature, a large body of research has examined the relations between activities, thoughts,
and ill-being. According to the cognitive behavioural model of psychopathology, depression
originates in mutually related, maladaptive patterns of behaviour (e.g. watching television all
day) and thought (e.g. ‘I will always be lonely’). These maladaptive patterns result in negative
HPRWLRQVDQGUHGXFHGIXQFWLRQLQJ &RH\%DQGXFFL 9LQFL $WWKHVDPHWLPHQHJDWLYH
emotions tend to increase maladaptive patterns of behaviour and thought. For example,
UHVHDUFKVXJJHVWVWKDWSHRSOHZKRVXHUIURPGHSUHVVLRQDUHOHVVOLNHO\WRHQJDJHLQHQMR\DEOH
DFWLYLWLHV 0DF3KLOODP\ /HZLQVRKQ $VVXFKQHJDWLYHIHHGEDFNORRSVPD\HPHUJH
&RJQLWLYHEHKDYLRXUDOWKHUDS\RQHRIWKHPRVWHHFWLYHDQGZHOOUHVHDUFKHGWUHDWPHQWVIRU
depression, is based on the cognitive behavioural model. Behavioural activation (e.g. calling
up a friend to meet) has been shown to lead to changes in people’s cognitions (e.g. ‘I may not
always be lonely’), and vice versa. These changes may diminish depressive symptoms, which
may in turn lead to a further increase in adaptive behaviours and cognitions (Mazzucchelli,
.DQH 5HHV 

Figure 1.1. Mutual relations between activities, thoughts, and subjective well-being.

Whereas there is a large body of literature on the relations between behaviours, cognitions,
and ill-being, less is known about the relations between activities, thoughts, and subjective
ZHOOEHLQJ1HJDWLYHDQGSRVLWLYHDHFWDUHJHQHUDOO\QHJDWLYHO\FRUUHODWHG+RZHYHUUHVHDUFK
VXJJHVWV WKDW QHJDWLYH DQG SRVLWLYH DHFW DUH DOVR SDUWO\ LQGHSHQGHQW IURP HDFK RWKHU
(Cacioppo & Berntson, 1999; Diener & Emmons, 1985). As such, activities and thoughts that
UHVXOWLQGLPLQLVKHGQHJDWLYHDHFWGRQRWQHFHVVDULO\OHDGWRHQKDQFHGSRVLWLYHDHFW)RU
LQVWDQFHSK\VLFDODFWLYLW\VHHPVWREHDVVRFLDWHGZLWKERRVWVLQSRVLWLYHDHFWUDWKHUWKDQ
GURSVLQQHJDWLYHDHFW 0DWDHWDO:LFKHUVHWDO :KHUHDVPDODGDSWLYHDFWLYLWLHV
and thoughts may result in depression and negative feedback loops, positive activities and
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WKRXJKWVPD\UHVXOWLQVXEMHFWLYHZHOOEHLQJDQGSRVLWLYHIHHGEDFNORRSV+HQFHLWLVKLJKO\
relevant to investigate which activities and thoughts are related to enhanced happiness
and satisfaction.

REVIEW LITERATURE ACTIVITIES AND
SUBJECTIVE WELL-BEING
%HORZΖȴUVWGLVFXVVWKHPDLQOHLVXUHDQGQRQOHLVXUHDFWLYLW\FDWHJRULHVSHRSOHHQJDJHLQ
during their daily life. Subsequently, research on the relation between these activity categories
and people’s subjective well-being is reviewed.

Categorizing activities
The Netherlands Institute for Social Research distinguishes between three main activity categories people spend their time on: compulsory time (e.g. school, work, childcare, household),
personal time (e.g. sleep, eat, personal care), and leisure time (e.g. friends, media use, sports,
voluntary work). A large-scale diary study among a representative sample of the Dutch
population of 12 years and older suggests that people spend approximately 25 percent of their
time on compulsory activities, 46 percent of their time on personal activities, and 28 percent
of their time on leisure activities (Cloïn et al., 2013).1

Within the category of leisure, researchers have proposed various subcategorizations (for an
overview, see Delle Fave et al., 2011). For instance, Csikszentmihalyi (1990) made a distinction
between active and passive leisure. While active leisure (e.g. sports, hobbies) requires relatively
high levels of activation and engagement, passive leisure (e.g. watching television, relaxing)
does not require much activation or engagement. Others have divided leisure in structured
DQGXQVWUXFWXUHGDFWLYLWLHV .OHLEHU/DUVRQ &VLNV]HQWPLKDO\L :KHUHDVVWUXFWXUHG
leisure activities are demanding, characterized by a set of rules, and aimed at achieving a
particular goal (e.g. sports, drawing, playing an instrument), unstructured leisure activities
are undemanding and mostly associated with pleasure or relaxation (e.g. watching television,
VRFLDOL]LQJ/DUVRQ .OHLEHU )LQDOO\6WHEELQV  PDGHDGLVWLQFWLRQEHWZHHQVHULRXV
and casual leisure. While serious leisure requires the development of skills and involves a longWHUPFRPPLWPHQW HJPDUDWKRQUXQQLQJGUDZLQJ FDVXDOOHLVXUHGRHVQRWUHTXLUHVSHFLȴF
VNLOOVRUVXVWDLQHGHRUW HJJRLQJIRUDZDONUHDGLQJ 



ΖQRUGHUWRDFKLHYHVXɝFLHQWVWDWLVWLFDOSRZHUDGLVWLQFWLRQEHWZHHQQHFHVVDU\DFWLYLWLHV LQFOXGLQJ
both compulsory and personal time) and leisure activities was made in Chapter 2.
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It may be noted that there is considerable overlap between active, structured, and serious
leisure on the one hand, and between passive, unstructured, and casual leisure on the other
KDQG+RZHYHUWKHUHDUHVRPHGLHUHQFHVDVZHOO)RUH[DPSOHZKHUHDVVHULRXVOHLVXUHUHIHUV
to activities that involve personal development and long-term commitment, active leisure is not
necessarily associated with long-term stakes and goals (Delle Fave et al., 2011). For instance,
a yearly soccer match among colleagues may be seen as active or structured leisure, but not
as serious leisure. Furthermore, within Csikszentmihalyi’s (1990) framework, going for a walk
ZRXOGSUREDEO\EHFRQVLGHUHGDFWLYHUDWKHUWKDQSDVVLYHOHLVXUH+RZHYHUZLWKLQWKHRWKHU
frameworks, going for a walk would be categorized as unstructured or casual leisure. In the
section ‘Aims of the present dissertation’, I discuss some further considerations regarding
these leisure frameworks. To the best of my knowledge, there are no subcategorizations of
non-leisure activities in the literature.

Non-leisure activities and subjective well-being
In the literature on activities and subjective well-being, some researchers have investigated people’s happiness during various daily life activities using experience sampling or Day
Reconstruction methods. Descriptively, it seems that people are relatively unhappy (scoring
below the mean happiness level of the sample) when being engaged in non-leisure activities
such as working, commuting, personal care, and doing housework. People seem to feel somewhat happier (scoring above the mean happiness level of the sample) during non-leisure
DFWLYLWLHVOLNHWDNLQJFDUHRIFKLOGUHQGRLQJJURFHULHVDQGSUHSDULQJIRRG .DKQHPDQ
.LOOLQJVZRUWK  *LOEHUW   :KLOH QRQOHLVXUH DFWLYLWLHV WHQG WR EH DVVRFLDWHG ZLWK ORZ
momentary happiness, some of these activities do score high on experienced reward. For
example, in a Day Reconstruction study, people simultaneously reported relatively low levels
of pleasure and relatively high levels of reward for activities such as work and childcare (White
'RODQ ΖQOLQHZLWKWKLVȴQGLQJERWKZRUN $UJ\OH DQGKDYLQJFKLOGUHQVKRZ
SRVLWLYHUHODWLRQVZLWKSHRSOHȇVORQJWHUPVXEMHFWLYHZHOOEHLQJ 1HOVRQ.XVKOHY(QJOLVK'XQQ
/\XERPLUVN\ 1RQOHLVXUHDFWLYLWLHVVXFKDVSHUVRQDOFDUH HJEUXVKLQJ\RXUWHHWK DQG
commuting seem to score relatively low on both pleasure and reward (White & Dolan, 2009).

Leisure activities and subjective well-being
While some studies provide insight in the relation between non-leisure activities and subjective
well-being, most research in the literature on activities and subjective well-being has focused
on leisure activities (possibly because people can freely choose their leisure activities, but
not their compulsory or necessary activities). A review of the literature suggests that passive,
XQVWUXFWXUHGRUFDVXDOOHLVXUHDFWLYLWLHVWHQGWREHDVVRFLDWHGZLWKPLOGSRVLWLYHDHFWDQG
relaxation (Delle Fave et al., 2011). Descriptively, watching television and relaxing scored
somewhat above the mean happiness level of the sample in a large-scale experience sampling
VWXG\ .LOOLQJVZRUWK *LOEHUW 7KHVHW\SHVRIDFWLYLWLHVVHHPWREHEHQHȴFLDOIRUUHFRYHU\
15
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IURPZRUNDQGEXHULQJVWUHVV +XWFKLQVRQ .OHLEHU +RZHYHUSDVVLYHXQVWUXFWXUHG
or casual leisure activities are also associated with low experienced reward (White & Dolan,
2009) and a sense of boredom or apathy (Delle Fave et al., 2011).

Active leisure activities such as sports and hobbies tend to be among the activities scoring
KLJKHVWRQKDSSLQHVVLQH[SHULHQFHVDPSOLQJDQGGD\UHFRQVWUXFWLRQVWXGLHV .DKQHPDQ
.LOOLQJVZRUWK *LOEHUW ΖQFRQWUDVWWRSDVVLYHDFWLYLWLHVWKHVHDFWLYLWLHVVHHPWREH
experienced as rewarding (White & Dolan, 2009). Additionally, active leisure is often associated
ZLWKKLJKOHYHOVRIȵRZDSV\FKRORJLFDOVWDWHFKDUDFWHUL]HGE\DQRSWLPDOEDODQFHEHWZHHQ
skills and challenge (Csikszentmihalyi, 1990). Regarding trait happiness, a large cross-sectional
study showed that happy people tend to engage in passive leisure such as watching television
less frequently, and tend to engage in more active leisure such as socializing or newspaper
reading more frequently (Robinson & Martin, 2008). Moreover, a large body of literature
suggests that physical activity is related to increased happiness and life satisfaction (Emerson
& Williams, 2015). Although active leisure appears to be more conducive of subjective well-being
compared to passive leisure, experience sampling and Day Reconstruction studies suggest that
SHRSOHWHQGWRHQJDJHLQSDVVLYHOHLVXUHPRUHIUHTXHQWO\ .DKQHPDQ.LOOLQJVZRUWK 
Gilbert, 2010).

As discussed earlier, serious leisure is characterized by a greater emphasis on the development
of skills and the pursuit of long-term goals. Similar to active leisure, serious leisure may be
FRQGXFLYHRISRVLWLYHDHFWDQGWKHH[SHULHQFHRIȵRZ 'HOOH)DYHHWDO +RZHYHUVHYHUDO
researchers have pointed out that serious leisure does not always result in an immediate sense
of pleasure or reward. For example, training for a marathon, learning to draw, or carrying out
FKDULW\ZRUNPD\EHIUXVWUDWLQJGLɝFXOWRUERULQJDWWLPHV6XFKDFWLYLWLHVHVSHFLDOO\VHHPWR
be associated with increased subjective well-being and a sense of purpose on the long-term
&VLNV]HQWPLKDO\L'HOOH)DYHHWDO5RELQVRQ5\ 
Which psychological mechanisms account for the relation between leisure and subjective wellbeing? According to Self-Determination Theory, autonomy, competence, and relatedness are
basic psychological needs that are essential for personal growth and well-being (Ryan & Deci,
2000a). In line with this, a review of the literature on leisure and subjective well-being suggested
that autonomy, mastery, and relatedness mediate the relation between certain leisure activities
DQGVXEMHFWLYHZHOOEHLQJ)XUWKHUPRUHVRPHOHLVXUHDFWLYLWLHVPD\DHFWSHRSOHȇVVXEMHFWLYH
well-being via detachment and recovery from work, or via a sense of meaning and purpose
1HZPDQ7D\ 'LHQHU 'LHUHQWW\SHVRIDFWLYLWLHVPD\HQKDQFHSHRSOHȇVVXEMHFWLYH
ZHOOEHLQJYLDGLHUHQWPHFKDQLVPV)RUH[DPSOHZDWFKLQJWHOHYLVLRQPD\SUHGRPLQDQWO\
play a role in detachment and recovery from work, chatting with a close friend may especially
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result in a sense of relatedness and meaning, and doing charity work may provide people with
a sense of competence, relatedness, and meaning.

In sum, compulsory and necessary activities tend to score relatively low on momentary happiQHVV+RZHYHUVRPHRIWKHVHDFWLYLWLHV HJZRUNFKLOGFDUH DUHDVVRFLDWHGZLWKWKHH[SHULHQFH
of reward and long-term subjective well-being. Regarding leisure, it seems that active leisure is
generally more conducive of short- and long-term subjective well-being than passive leisure.
6HULRXVOHLVXUHPD\QRWQHFHVVDULO\IHHOJRRGLQWKHPRPHQWEXWVHHPVWREHEHQHȴFLDOIRU
people’s long-term subjective well-being.

REVIEW LITERATURE TASK UNRELATED THOUGHT AND
SUBJECTIVE WELL-BEING
When people are engaged in an activity, they can focus on this activity or on internal thoughts.
Thoughts unrelated to people’s current activity, task, or environment may be summarized
DVWDVNXQUHODWHGWKRXJKW 6PDOOZRRG2ERQVDZLQ +HLP %HORZΖȴUVWHODERUDWH
on various types of task unrelated thought and their characteristics. Subsequently, studies
examining the relation between task unrelated thought and people’s subjective well-being
are discussed.

Types of task unrelated thought
In the depression literature, thoughts unrelated to people’s activities or external environment
DUHJHQHUDOO\UHIHUUHGWRDVUXPLQDWLRQ5XPLQDWLRQKDVEHHQGHȴQHGDVȊDFODVVRIFRQVFLRXV
thoughts that revolve around a common instrumental theme and that recur in the absence of
immediate environmental demands requiring the thoughts” (Martin & Tesser, 1996, p. 7). It has
been proposed that rumination occurs due to the existence of a discrepancy (e.g. between a
current and desired state; Martin & Tesser, 1996). While ruminative thoughts are not negative
RUXQZDQWHGE\GHȴQLWLRQ RQHPLJKWUHSHWLWLYHO\WKLQNDERXWRQHȇVXSFRPLQJKROLGD\ UHVHDUFK
in the depression literature has largely focused on problematic ruminative thinking (Watkins,
2008). Rumination has been related to various psychopathologies, including depression (Beck,
1976; Ellis, 1962; Martin & Tesser, 1996).

While the clinical literature has largely focused on ruminative thought, the non-clinical literature
has focused on task unrelated thought referred to as daydreaming, mind-wandering, or mental
WLPHWUDYHOΖQWKHVHYHQWLHV6LQJHU  GHȴQHGGD\GUHDPLQJDVȊDVKLIWLQDWWHQWLRQDZD\
from some primary physical or mental task we have set for ourselves, or away from directly
looking at or listening to something in the external environment, toward an unfolding sequence
RISULYDWHUHVSRQVHVPDGHWRVRPHLQWHUQDOVWLPXOXVȋ S /DWHURQ6PDOOZRRGDQG6FKRROHU
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 GHȴQHGPLQGZDQGHULQJLQDVLPLODUZD\ȊDVKLIWLQWKHFRQWHQWVRIWKRXJKWDZD\IURPDQ
ongoing task and/or from events in the external environment to self-generated thoughts and
IHHOLQJVȋ S )LQDOO\PHQWDOWLPHWUDYHOKDVEHHQGHȴQHGDVȊWKHDELOLW\WRPHQWDOO\SURMHFW
oneself backwards in time to re-live past personal experiences or forward in time to pre-live
possible events in the future” (Berntsen & Jacobsen, 2008, p. 1093). The latter term is used by
researchers who are predominantly interested in the temporal focus of people’s thoughts.
Daydreaming, mind-wandering, and mental time travel are partly overlapping terms that were
XVHGLQGLHUHQWWLPHSHULRGVRUWKDWDUHXVHGWRVWUHVVGLHUHQWUHVHDUFKLQWHUHVWV$OWKRXJK
these types of task unrelated thought may be repetitive in nature, they may also consist of
non-repetitive trains of thought (i.e. daydreaming, mind-wandering, and mental time travel
are broader categories of task unrelated thought than ruminative thought). 2

Characteristics of task unrelated thought
Research suggests that people engage in task unrelated thought 25 to 50 percent of their time
(Smallwood & Schooler, 2015). Studies in both naturalistic and lab settings revealed that people
tend to think more often about the future than the past (Stawarczyk, Cassol, & D’Argembeau,
6WDZDUF]\N0DMHUXV0DM9DQGHU/LQGHQ 'ȇ$UJHPEHDX )XUWKHUPRUHSHRSOHȇV
thoughts are characterized by a positivity bias: people think more frequently about positive
WRSLFVWKDQDERXWQHJDWLYHRUQHXWUDOWRSLFV .LOOLQJVZRUWK *LOEHUW :LWKUHJDUGWR
mind-wandering, some researchers have reasoned that ‘true’ mind-wandering is automatic
and unintentional (Seli, Cheyne, Xu, Purdon, & Smilek, 2015). Others have argued that mindwandering may occur either intentionally or unintentionally (Smallwood & Schooler, 2015). In
fact, it seems conceivable that mind-wandering tends to start unintentionally, but that people
continue mind-wandering intentionally after becoming aware of their thoughts (Seli, Cheyne,
Xu, Purdon, & Smilek, 2015). In the current dissertation, I used the term ‘task unrelated thought’
in Chapter 3, and the term ‘mind-wandering’ in Chapter 2 and 4. Both terms were used to
refer to thought unrelated to people’s current activity (while we initially adopted the term
mind-wandering, task unrelated thought is probably the most suitable term for the thoughts
investigated in this dissertation).

Task unrelated thought and subjective well-being
The relation between various types of task unrelated thought and subjective well-being has
EHHQH[DPLQHGLQVHYHUDOVWXGLHV$QLQȵXHQWLDOODUJHVFDOHH[SHULHQFHVDPSOLQJVWXG\VKRZHG
that people are less happy when mind-wandering compared to focusing on their current activity
(i.e. not mind-wandering). Interestingly, people were equally happy when thinking about

2

It may be noted that people may also engage in daydreaming, mind-wandering, or mental time travel
DVDSULPDU\DFWLYLW\+RZHYHULQWKHSUHVHQWGLVVHUWDWLRQΖZDVSUHGRPLQDQWO\LQWHUHVWHGLQWDVN
unrelated thought.
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SRVLWLYHWRSLFVDQGWKLQNLQJDERXWWKHLUFXUUHQWDFWLYLW\ .LOOLQJVZRUWK *LOEHUW $VVXFK
this study suggests that task unrelated thought is not very conducive of momentary happiness.
Corroborating these results, a study on daydreaming revealed that frequent daydreaming is
DVVRFLDWHGZLWKORZHUOLIHVDWLVIDFWLRQ+RZHYHUWKHFRQWHQWRISHRSOHȇVGD\GUHDPLQJVHHPHG
to matter: while daydreaming about non-close others was related to enhanced loneliness and
perceived lack of social support, daydreaming about close others was related to enhanced life
VDWLVIDFWLRQ 0DU0DVRQ /LWYDFN ΖQWKHPHQWDOWLPHWUDYHOOLWHUDWXUHVRPHUHVHDUFKHUV
examined future- and past-oriented thought in relation to well-being related variables. This
literature suggests that thoughts about the future are associated with a higher frequency of
positive thoughts (Berntsen & Jacobsen, 2008; Finnbogadóttir & Berntsen, 2013) and better
PRRGVWKDQWKRXJKWVDERXWWKHSDVW 5XE\6PDOOZRRG(QJHQ 6LQJHU +HQFHVWXGLHV
examining the relation between task unrelated thought and subjective well-being show somewhat mixed results.

ΖWVHHPVFRQFHLYDEOHWKDWVRPHW\SHVRIWKRXJKWVKRZGLHUHQWUHODWLRQVZLWKVWDWHDQGWUDLW
subjective well-being. For example, it has been suggested that daydreaming may be pleasant
LQWKHPRPHQWEXWPD\EHDQHVFDSHDVVRFLDWHGZLWKQHJDWLYHDHFWLYHFRQVHTXHQFHVRQ
WKHORQJWHUP 6RPHU /HKUIHOG )XUWKHUPRUHWKHUHODWLRQEHWZHHQWDVNXQUHODWHG
WKRXJKWDQGVXEMHFWLYHZHOOEHLQJPD\GLHUIURPSHUVRQWRSHUVRQGHSHQGLQJRQSHUVRQDO
characteristics. In fact, Wilson and colleagues (2014) found that two subscales of the Short
Imaginal Process Inventory, the Positive Constructive Daydreaming subscale (positive
correlation) and the Poor Attentional Control subscale (negative correlation), predicted the
extent to which people derived enjoyment from their thoughts.

In sum, previous research suggests that people are less happy when engaging in task unrelated
WKRXJKWFRPSDUHGWRWKLQNLQJRIWKHLUFXUUHQWDFWLYLW\+RZHYHUWKHUHDUHVRPHKLQWVLQWKH
OLWHUDWXUHWKDWVRPHW\SHVRIWDVNXQUHODWHGWKRXJKWPD\EHEHQHȴFLDOIRUSHRSOHȇVVXEMHFWLYH
well-being.

AIMS OF THE PRESENT DISSERTATION
In the previous sections, I reviewed literature on the relation between activities and subjec tive
well-being as well as literature on the relation between task unrelated thought and subjec tive
well-being. As alluded to before, four aims were formulated in the present dissertation. First,
ΖVRXJKWWRREWDLQPRUHVSHFLȴFLQVLJKWVUHJDUGLQJWKHUHODWLRQEHWZHHQYDULRXVDFWLYLWLHVDQG
VXEMHFWLYHZHOOEHLQJ6HFRQGΖDLPHGWRJDLQPRUHVSHFLȴFLQVLJKWVUHJDUGLQJWKHUHODWLRQ
EHWZHHQ GLHUHQW W\SHV RI WDVN XQUHODWHG WKRXJKW DQG SHRSOHȇV VXEMHFWLYH ZHOOEHLQJ 0\
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third goal was to study the interplay between activities and thoughts on subjective well-being.
Fourth, I aimed to obtain more experimental insights regarding the relations between activities,
thoughts, and subjective well-being. Below, these goals are discussed in more detail.

2EWDLQLQJPRUHVSHFLȴFLQVLJKWVLQWKHUHODWLRQEHWZHHQDFWLYLWLHVDQG
subjective well-being
Detailed activity categorizations
On the basis of the literature review above, it appears that in-depth knowledge of the relation
EHWZHHQGLHUHQWW\SHVRIDFWLYLWLHVDQGVXEMHFWLYHZHOOEHLQJLVODFNLQJWRVRPHH[WHQW9DULRXV
activity categorizations (e.g. active versus passive leisure) have been investigated in relation to
SHRSOHȇVKDSSLQHVVDQGVDWLVIDFWLRQ+RZHYHUPDQ\RIWKHVHDFWLYLW\FDWHJRUL]DWLRQVDUHVWLOO
rather general. For example, no distinction is made between physically and mentally active
leisure in the literature on activities and subjective well-being. More detailed categorizations
may allow a deeper understanding of the relation between activities and subjective well-being.

Continuous measures
In relation to the previous point, dichotomous activity categorizations are generally formulated
WRSGRZQLQWKHSUHVHQWOLWHUDWXUH HJDFWLYHYHUVXVSDVVLYHOHLVXUH +RZHYHULWVHHPVWKDW
some activities may be considered either active or passive leisure, depending on how people
engage in these activities. For example, reading is often categorized as a passive leisure
activity by researchers (Csikszentmihalyi, 2014). Although reading a simple novel may indeed
require relatively little mental activation, reading an in-depth newspaper article discussing
a complex societal issue may actually require substantial mental activation. Measuring
activity characteristics (e.g. level of activation) bottom-up, with continuous measures, would
be a solution to this issue. Systematically examining continuous relations between activity
characteristics and people’s subjective well-being may also provide more comprehensive
insights (e.g. opportunity to test curvilinear relations).

Distinguishing the components and temporal stages of subjective well-being
It seems likely that certain activities (e.g. serious leisure; Csikszentmihalyi, 1990; Delle Fave
HWDO5RELQVRQ5\ VKRZDGLHUHQWLDOUHODWLRQZLWKVKRUWDQGORQJWHUP
VXEMHFWLYHZHOOEHLQJ+RZHYHUIHZVWXGLHVKDYHHPSLULFDOO\LQYHVWLJDWHGDFWLYLWLHVLQUHODWLRQ
to subjective well-being on both the short- and long-term (also see Newman et al., 2014). In
DGGLWLRQLWLVRIWHQXQFOHDUZKHWKHUGLHUHQWW\SHVRIDFWLYLWLHVVKRZWKHVDPHUHODWLRQZLWKWKH
DHFWLYHFRPSRQHQW KDSSLQHVV DQGWKHFRJQLWLYHFRPSRQHQW OLIHVDWLVIDFWLRQ RIVXEMHFWLYH
well-being. Investigating how various activities relate to the emotional and cognitive component
of subjective well-being, on both the short- and long-term, may reveal valuable insights for
both theory and practice.
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2EWDLQLQJPRUHVSHFLȴFLQVLJKWVLQWKHUHODWLRQEHWZHHQWKRXJKWVDQG
subjective well-being
Detailed thought categorizations
%DVHGRQWKHOLWHUDWXUHUHYLHZSUHVHQWHGHDUOLHULWDSSHDUVWKDWVSHFLȴFNQRZOHGJHRQWKHUH
ODWLRQEHWZHHQGLHUHQWW\SHVRIWKRXJKWDQGVXEMHFWLYHZHOOEHLQJLVOLPLWHGDVZHOO9DULRXV
thought categorizations (e.g. past- versus future-oriented thought) have been studied in relation
WRSHRSOHȇVKDSSLQHVVDQGVDWLVIDFWLRQ+RZHYHUPDQ\RIWKHVHWKRXJKWFDWHJRUL]DWLRQVWHQG
to be rather broad. For example, in the literature on thoughts and subjective well-being, the
temporal distance of thoughts about the past and future is generally not considered. More
GHWDLOHGFDWHJRUL]DWLRQVPD\SURYLGHLQVLJKWLQWKHW\SHVRIWKRXJKWWKDWDUH XQ EHQHȴFLDOIRU
people’s subjective well-being. This may also resolve inconsistencies in the literature.

Distinguishing the components and temporal stages of subjective well-being
$VIRUDFWLYLWLHVLWVHHPVOLNHO\WKDWFHUWDLQWKRXJKWV HJGD\GUHDPLQJ6RPHU /HKUIHOG
 VKRZDGLHUHQWLDOUHODWLRQZLWKSHRSOHȇVKDSSLQHVVDQGVDWLVIDFWLRQRQWKHVKRUWDQG
long-term. Although this possibility is sometimes mentioned in the literature, few studies have
HPSLULFDOO\LQYHVWLJDWHGGLHUHQWW\SHVRIWKRXJKWLQUHODWLRQWRVKRUWDQGORQJWHUPVXEMHFWLYH
ZHOOEHLQJ6WXG\LQJWKHFRQVHTXHQFHVRIGLHUHQWW\SHVRIWDVNXQUHODWHGWKRXJKWRQWKH
short- as well as the long-term is relevant from both a theoretical and practical perspective.

Studying the interplay between activities and thoughts
As suggested by the literature review above, the literature on activities and subjective well-being
is largely independent from the literature on thoughts and subjective well-being. As activities
DQGWKRXJKWVERWKDHFWSHRSOHȇVVXEMHFWLYHZHOOEHLQJDQGPD\LQȵXHQFHHDFKRWKHUVWXG\LQJ
the interplay between activities and thoughts on subjective well-being is crucial. First, some
activities may increase or decrease people’s subjective well-being via the thoughts they elicit
(mediation). For example, it is conceivable that positive thought (partly) mediates the relation
between physical activity and momentary happiness. Second, the relation between activities
and subjective well-being may depend on people’s thoughts and vice versa (moderation; see
Figure 1.2). For instance, one can imagine that boring household activities may be associated
with higher levels of happiness if people engage in positive thought during these activities.

Activities and thoughts have rarely been investigated simultaneously in the subjective wellEHLQJOLWHUDWXUHΖQWKHH[SHULHQFHVDPSOLQJVWXG\GLVFXVVHGSUHYLRXVO\.LOOLQJVZRUWKDQG
Gilbert (2010) inquired about people’s happiness, mind-wandering, and activities. This study
suggested that across daily activities, people were less happy when mind-wandering than
when being task-focused, and equally happy when mind-wandering positively and being taskIRFXVHG+RZHYHUSRWHQWLDOLQWHUDFWLRQVEHWZHHQDFWLYLWLHVDQGWKRXJKWVZHUHQRWFRQVLGHUHG
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Figure 1.2. Thoughts as a moderator of the relation between activities and subjective well-being.

in this study. Examining activities and thoughts together in relation to subjective well-being may
SURYLGHPRUHLQVLJKWLQWKHPHFKDQLVPVWKURXJKZKLFKDFWLYLWLHVDQGWKRXJKWVDHFWSHRSOHȇV
happiness and satisfaction.

Obtaining experimental insights
The large majority of the research described in this Introduction is correlational. Although correlational research can show interesting relations between activities, thoughts, and subjective
well-being, correlational studies have important limitations. First, correlational research cannot
be used to determine the causal direction between variables. For example, a positive relation
between physical activity and happiness may imply that physical activity leads to happiness,
that happy people engage in physical activity more frequently, or both. Second, other variables
than the variables measured (such as one’s genetic make-up) may cause both physical activity
and happiness. Third, confounding variables play a larger role in correlational studies compared
to experimental studies. For instance, physical activity is often carried out together with others,
which may explain the relation between physical activity and happiness rather than physical
activity itself. These shortcomings of correlational research are problematic from both a
WKHRUHWLFDODQGDQLQWHUYHQWLRQSRLQWRIYLHZ+HQFHPRUHH[SHULPHQWDOUHVHDUFKLQWKHȴHOG
of subjective well-being is needed (also see Diener, 2012).

OVERVIEW OF THE PRESENT DISSERTATION
ΖQWKHSUHVHQWGLVVHUWDWLRQΖDLPHGWR  REWDLQPRUHVSHFLȴFLQVLJKWVUHJDUGLQJWKHTXHVWLRQ
ZKLFKW\SHVRIDFWLYLWLHVHQKDQFHSHRSOHȇVVXEMHFWLYHZHOOEHLQJ  JDLQPRUHVSHFLȴFLQVLJKWV
regarding the relation between various task unrelated thoughts and subjective well-being, (3)
study the interplay between activities and thoughts on subjective well-being, and (4) acquire
more experimental insights in the relation between activities, thoughts, and subjective well-
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being. In total, this dissertation consists of four empirical chapters and one theoretical chapter.
%HORZΖEULHȵ\GLVFXVVWKHPDLQJRDOVRIHDFKFKDSWHUDQGVXPPDUL]HWKHNH\ȴQGLQJV

Chapter 2: Physical and mental activity, happiness, and satisfaction: Results
IURPDQH[SHULHQFHVDPSOLQJVWXG\DQGDȴHOGH[SHULPHQW
The main goal of Chapter 2 was to systematically investigate the relation between physical
activity, mental activity, and subjective well-being (state as well as trait happiness and satisfaction). Making a distinction between physical and mental activities is important, as these
DFWLYLWLHVPD\KDYHGLHUHQWUHODWLRQVZLWKWKHGLHUHQWFRPSRQHQWVDQGWHPSRUDOVWDJHVRI
subjective well-being. Additionally, I explored whether the relation between physical activity
and happiness is mediated by thought valence. In Study 2.1 (experience sampling), people
answered questions regarding their momentary happiness, thoughts, and physical/mental
DFWLYLW\VL[WLPHVSHUGD\IRUWKHGXUDWLRQRIDZHHNΖQ6WXG\ SUHUHJLVWHUHGȴHOGH[SH
riment including a correlational Day Reconstruction part), participants were asked to carry out
SK\VLFDOPHQWDOSDVVLYHRUQR H[WUD DFWLYLWLHVIRUWZRZHHNVDQGȴOOHGRXWTXHVWLRQQDLUHV
regarding their state happiness and satisfaction during these manipulated activities. In both
VWXGLHVSHRSOHDGGLWLRQDOO\ȴOOHGRXWTXHVWLRQVUHJDUGLQJWKHLUWUDLWKDSSLQHVVDQGVDWLVIDFWLRQ
Correlational results showed that physical activity was associated with happiness during actiYLWLHVDVZHOODVVDWLVIDFWLRQIROORZLQJDFWLYLWLHV0HQWDODFWLYLW\ZDVQRWEHQHȴFLDOIRUSHRSOHȇV
KDSSLQHVVGXULQJDFWLYLWLHVEXWZDVUHODWHGWRVDWLVIDFWLRQIROORZLQJDFWLYLWLHV7KHVHGLHUHQWLDO
UHODWLRQVKDYHQRWEHHQVKRZQSUHYLRXVO\.QRZOHGJHRIWKHUHODWLRQVEHWZHHQSK\VLFDODFWLYLW\
mental activity, and state as well as trait subjective well-being is highly relevant for interventions
DLPHGDWLQȵXHQFLQJSHRSOHȇVVXEMHFWLYHZHOOEHLQJYLDDFWLYLWLHV VHH)LJXUH 

Figure 1.3. Relations investigated in Chapter 2.
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Chapter 3: When ‘now’ is boring: Can positive thought boost our happiness
during boring activities?
ΖQ&KDSWHUΖDLPHGWRDQVZHUWKHIROORZLQJTXHVWLRQȊ:KHQZHIHHOERUHGFDQZHXVHRXU
minds’ ability to travel through time and space to boost our happiness?”. In Study 3.1 and
3.2, I manipulated participants’ boredom in the lab (boring versus engaging activity). Task
unrelated thought (frequency, valence), mood, and changes in happiness were measured. In
Study 3.3, I manipulated participants’ thoughts (task-focus, positive task unrelated thought,
no manipulation) during a boring movie. Again, task unrelated thought, mood, and changes in
KDSSLQHVVZHUHPHDVXUHGΖQ6WXG\ H[SHULHQFHVDPSOLQJ SDUWLFLSDQWVȴOOHGRXWDTXHVWLRQ
naire about their momentary happiness, task unrelated thought, and the pleasantness of
various activities six times per day for a week.

This chapter sheds light on the interplay between (boring) activities and task unrelated thought
on subjective well-being. Our studies suggest that positive task unrelated thought is related to
enhanced happiness during boring activities, but not during engaging activities. Insights from
this set of studies may be relevant for interventions aimed at relieving boredom (see Figure 1.4).

Figure 1.4. Relations investigated in Chapter 3.

Chapter 4: Temporal focus, temporal distance, and thought valence: Results
from an experience sampling and an experimental study
ΖQ&KDSWHUΖȴUVWVRXJKWWRUHSOLFDWHWKHȴQGLQJWKDWIXWXUHRULHQWHGWKRXJKWVVKRZDJUHDWHU
positivity bias than past-oriented thoughts. Second, I aimed to investigate whether there is
a relation between the temporal distance of past- and future-oriented thoughts and the
frequency of positive thoughts, a factor that has received little attention in previous work. In
6WXG\ H[SHULHQFHVDPSOLQJ SDUWLFLSDQWVȴOOHGRXWTXHVWLRQVUHJDUGLQJWKHWHPSRUDOIRFXV
temporal distance, and valence of their mind-wandering six times per day for the duration of
one week. In Study 4.2, I experimentally investigated the relation between temporal focus,
temporal distance, and thought valence.
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In both studies, future-oriented thoughts were more positive compared to past-oriented
thoughts. Furthermore, thoughts about the distant past and future were more positive
WKDQ WKRXJKWV DERXW WKH QHDU SDVW DQG IXWXUH LQ WKH ODE H[SHULPHQW .QRZOHGJH RI WKHVH
relations may not only be relevant from a theoretical perspective, but may also be relevant
for interventions aimed at boosting happiness by increasing the valence of people’s thoughts
(see Figure 1.5).

Figure 1.5. Relations investigated in Chapter 4.

Chapter 5: Is belief in free will always related to higher life satisfaction? The role
of salience and self-esteem
3HRSOHȇVWUDLWVLQȵXHQFHWKHLUWKLQNLQJSDWWHUQV7KHȴUVWJRDORI&KDSWHUZDVWRWHVWZKHWKHU
the positive relation between belief in free will and life satisfaction reported in the U.S.
replicates in another Western country (that is, the Netherlands). Second, I examined whether
TXHVWLRQQDLUHRUGHUHHFWVPD\ SDUWO\ H[SODLQWKHSRVLWLYHUHODWLRQUHSRUWHGSUHYLRXVO\
Third, it was hypothesized that the relation between belief in free will and life satisfaction is
reversed (i.e. negative) for people with low self-esteem. In Study 5.1, I investigated the relation
between belief in free will, self-esteem, and life satisfaction using a cross-sectional study in
the Netherlands. In Study 5.2, Dutch participants’ self-esteem was manipulated (low, high, no
manipulation). Belief in free will, life satisfaction, and mood were measured. In Study 5.3 (the
Netherlands) and Study 5.4 (U.S.), I investigated the relation between belief in free will, selfesteem, and life satisfaction using pre-registered cross-sectional studies.

This set of studies suggests that the relation between belief in free will and life satisfaction
is not as simple as previously thought. Although our results require thorough replication,
RXU ȴQGLQJV SRLQW WR WKH SRVVLELOLW\ WKDW WKH UHODWLRQ EHWZHHQ EHOLHI LQ IUHH ZLOO DQG OLIH
satisfaction may depend on the (cultural) salience of free will beliefs and on people’s self-
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HVWHHP$FWLYDWLQJEHOLHIVDERXWIUHHZLOOLQSHRSOHȇVPLQGVPD\EHEHQHȴFLDORULUUHOHYDQWIRU
some, but disadvantageous for others (see Figure 1.6). 3

Figure 1.6. Relations investigated in Chapter 5.

&KDSWHU([SHULPHQWDOUHVHDUFKLQWKHȴHOGRIVXEMHFWLYHZHOOEHLQJ
Challenges and potential solutions
Investigating happiness and satisfaction experimentally poses several challenges. In Chapter 6, I elaborate on three challenges on the basis of the research presented in this dissertation. Additionally, I discuss potential solutions for these challenges. First and most obvious,
subjective well-being measurements in experiments are limited to transient mood. NeverWKHOHVV FRQYHUJLQJ ȴQGLQJV RQ PRRG LQ D FRQWUROOHG H[SHULPHQW OHQG FDXVDO VXSSRUW WR
FRUUHODWLRQDO ȴQGLQJV RQ VXEMHFWLYH ZHOOEHLQJ 'LYHUJLQJ FRUUHODWLRQDO DQG H[SHULPHQWDO
ȴQGLQJVPD\EHLQVLJKWIXO6HFRQGH[SHULPHQWVPD\XQGHUPLQHSHRSOHȇVQHHGIRUDXWRQRP\
2HULQJSDUWLFLSDQWVVRPHFKRLFHLQDQH[SHULPHQWDOFRQWH[WPD\SURYLGHLQVLJKWLQFDXVDO
UHODWLRQVZKLOHXQGHUPLQLQJSHRSOHȇVDXWRQRP\OHVV7KLUGDFWLYLWLHVPD\GLHUHQWLDOO\DHFW
the subjective well-being of people who engage in these activities in their daily life, and people
who do not engage in these activities spontaneously. Including a self-selection condition in
WKHH[SHULPHQWDOGHVLJQPD\VKHGOLJKWRQWKHHFRORJLFDOYDOLGLW\RIH[SHULPHQWDOȴQGLQJV
7KHVROXWLRQVSURYLGHGLQ&KDSWHUPD\LQVSLUHIXWXUHH[SHULPHQWDOUHVHDUFKLQWKHȴHOGRI
subjective well-being.
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It may be noted that thoughts played a rather indirect role in this chapter.

Introduction

TRANSPARENCY
$OOFKDSWHUVZHUHVXEPLWWHGWRVFLHQWLȴFMRXUQDOVEHIRUHFRPSOHWLQJWKLVGLVVHUWDWLRQDQGFDQ
be read independently from the other chapters. A large experience sampling study on activities, task unrelated thought, and subjective well-being was used in Chapter 2 to 4. As such,
there is some overlap in the method sections of these chapters. An elaborate description of
the method (including the data analysis approach) has been published in the article Chapter
LVEDVHGRQ 6SURQNHQ+ROODQG)LJQHU 'LMNVWHUKXLV ΖQWKHSUHVHQWGLVVHUWDWLRQ
this description was moved to Chapter 2 (this description is a slightly adapted version of the
information provided in Spronken et al., 2016).

Throughout this dissertation, outliers deviating more than three standard deviations from the
mean on between-subjects measures were excluded from the analyses. If this substantially
FKDQJHGWKHUHVXOWV LHIURPVLJQLȴFDQWWRPDUJLQDOO\VLJQLȴFDQWRUYLFHYHUVDRUIURPPDUJL
QDOO\VLJQLȴFDQWVLJQLȴFDQWWRQRQVLJQLȴFDQWRUYLFHYHUVD WKLVZDVPHQWLRQHGLQWKHPDLQ
text and reported in the online supplementary materials of this dissertation (https://osf.io/
xrjhg/). Many of the studies in this dissertation were carried out before pre-registration became
FRPPRQSUDFWLFHLQRXUUHVHDUFKJURXS+RZHYHUVRPHRIWKHVWXGLHVSUHVHQWHGLQ&KDSWHU
2 and 5 were pre-registered on the Open Science Framework.
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Physical and Mental Activity,
Happiness, and Satisfaction
Results from an Experience Sampling Study and a Field Experiment

This chapter is based on:
6SURQNHQ0+ROODQG5:)LJQHU% 'LMNVWHUKXLV$ VXEPLWWHG 3K\VLFDODQG
mental activity, happiness, and satisfaction: Results from an experience sampling study and
DȴHOGH[SHULPHQW

Chapter 2

ABSTRACT
Previous literature suggests that active leisure is generally more conducive of subjective wellEHLQJ WKDQ SDVVLYH OHLVXUH +RZHYHU QR GLVWLQFWLRQ KDV EHHQ PDGH EHWZHHQ SK\VLFDO DQG
mental activities in earlier work. Using an experience sampling study and a pre-registered
ȴHOG H[SHULPHQW LQFOXGLQJ D FRUUHODWLRQDO 'D\ 5HFRQVWUXFWLRQ SDUW  ZH LQYHVWLJDWHG WKH
relation between physical activity, mental activity, and subjective well-being for both leisure
DQGQHFHVVDU\DFWLYLWLHV7KHFRUUHODWLRQDOȴQGLQJVRIRXUVWXGLHVZHUHFRQVLVWHQW3K\VLFDO
activity showed a positive relation with state happiness for leisure activities, and a positive
curvilinear relation with state happiness for necessary activities (inverted U-shape). For mental
activity, there was a curvilinear relation with state happiness for necessary activities (inverted
8VKDSH DQGQRUHODWLRQIRUOHLVXUHDFWLYLWLHV+RZHYHUERWKSK\VLFDODQGPHQWDODFWLYLW\
ZHUHUHODWHGWRVDWLVIDFWLRQIROORZLQJDFWLYLWLHV7KHH[SHULPHQWDOUHVXOWVSDUWO\FRQȴUPHG
WKHVHȴQGLQJV7KHUHODWLRQVEHWZHHQSK\VLFDODQGPHQWDODFWLYLW\KDSSLQHVVDQGVDWLVIDFWLRQ
PD\KDYHLPSOLFDWLRQVIRULQWHUYHQWLRQVDLPHGDWLQȵXHQFLQJSHRSOHȇVZHOOEHLQJYLDDFWLYLWLHV
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INTRODUCTION
:KHQFRPLQJKRPHIURPZRUNZHPD\ȴQGRXUVHOYHVZRQGHULQJZKHWKHUZHVKRXOGJRIRU
a run, study for our Spanish language course, or crash on the couch. The activity we choose
WRHQJDJHLQPD\LQWXUQLQȵXHQFHRXUIHHOLQJVRIKDSSLQHVVDQGVDWLVIDFWLRQ /\XERPLUVN\
Sheldon, & Schkade, 2005; Veenhoven, 2015). Previous work on the relation between activities
and well-being has made a distinction between active and passive leisure. This literature
suggests that active leisure (e.g. sports, hobbies) is generally more conducive of the experience
of happiness and satisfaction than passive leisure (e.g. watching television; Delle Fave et al.,
+ROGHU&ROHPDQ 6HKQ.UXHJHUHWDO1DZLMQ 9HHQKRYHQ 
In the literature on active and passive leisure, no clear distinction is made between physical
and mental active leisure. Such a distinction seems relevant, as physical and mental activities
PD\KDYHGLHUHQWUHODWLRQVZLWKVWDWHDVZHOODVWUDLWKDSSLQHVVDQGVDWLVIDFWLRQ)XUWKHUPRUH
while there is a considerable amount of research on leisure activities, research on necessary
DFWLYLWLHV HJZRUNKRXVHKROGDFWLYLWLHV DQGKDSSLQHVVLVOLPLWHG:HDLPHGWRȴOOLQERWKJDSV
by investigating the relation between physical activity, mental activity, and subjective well-being
(state as well as trait happiness and satisfaction) for both leisure and necessary activities.

%HORZZHȴUVWUHYLHZOLWHUDWXUHRQWKHUHODWLRQEHWZHHQSK\VLFDODFWLYLW\DQGVXEMHFWLYHZHOO
being. Next, we discuss literature that may provide insight in the relation between mental
activity and subjective well-being. Most research on the relation between activities and
subjective well-being is cross-sectional. We investigated the relation between physical activity,
mental activity, and subjective well-being with an experience sampling study and a (semi-)
H[SHULPHQWDOȴHOGVWXG\

Physical activity and subjective well-being
Correlational research as well as experimental studies with randomized control trials suggest
a relation between engagement in physical exercise and increased well-being as well as
lowered risk for depression (Emerson & Williams, 2015). Experience sampling and diary studies
LQSHRSOHȇVGDLO\OLYHVVKRZHGWKDWSHRSOHUHSRUWHGEHWWHUPRRGV *LDFREEL+DXVHQEODV 
)U\H6WHSWRH.LPEHOO %DVIRUG LPSURYHGDHFWLYHVWDWHV *DXYLQ5HMHVNL 
Norris, 1996; Gauvin, Rejeski, & Reboussin, 2000), and higher life satisfaction (Maher et al.,
2013; Maher, Doerksen, Elavsky, & Conroy, 2014) on exercise days compared to non-exercise
GD\V 6RPH VWXGLHV LQYHVWLJDWHG KDSSLQHVV VSHFLȴFDOO\ DQG VXSSRUW D SRVLWLYH UHODWLRQ
between physical exercise and trait happiness for adolescents (Moljord, Eriksen, Moksnes, &
Espnes, 2011) as well as younger and older adults (de Souto Barreto, 2014; Wang et al., 2012).
)XUWKHUPRUHUDQGRPL]HGFRQWUROWULDOVVKRZHGEHQHȴFLDOHHFWVRISK\VLFDOH[HUFLVHSURJUDPV
RQSDUWLFLSDQWVȇWUDLWKDSSLQHVV HJ.KD]DHHSRRO6DGHJKL0DMOHVVL 5DKLPL)RURXVKDQL
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 +RZHYHUHYLGHQFHIRUDFDXVDOHHFWRISK\VLFDOH[HUFLVHRQZHOOEHLQJLVLQFRQFOXVLYH
as there are several methodological limitations to experimental studies on physical exercise
DQGZHOOEHLQJ VXFKDVSDUWLFLSDQWH[SHFWDQF\HHFWVWKLUGYDULDEOHH[SODQDWLRQVDQGVRFLDO
confounds; Emerson & Williams, 2015).

The studies described above were mostly concerned with the relation between moderate
WRYLJRURXVH[HUFLVHDQGYDULRXVDHFWLYHPHDVXUHV+RZHYHURQO\IHZVWXGLHVLQYHVWLJDWHG
the relation between self-selected, daily life physical activity (e.g. going for a walk, household
DFWLY LWLHV DQGDHFW:KLOHȊH[HUFLVHUHIHUVWRDVXEVHWRISK\VLFDODFWLYLW\WKDWLVSODQQHG
VWUXFWXUHGUHSHWLWLYHDQGSXUSRVHIXOZLWKWKHJRDORIDFKLHYLQJLPSURYHGSK\VLFDOȴWQHVV
physical activity refers to all body movement that results in energy expenditure beyond resting
expenditure” (Mata et al., 2012, p. 298). Investigating the relation between self-selected physical
activity and subjective well-being is not only relevant from a theoretical perspective, but also
IURPDSUDFWLFDOSHUVSHFWLYH3HRSOHPD\ȴQGLWHDVLHUWRDGKHUHWRVHOIVHOHFWHGSK\VLFDODFWLYLW\
than to imposed physical activity (drop-out rates tend to be around 50 % for physical exercise
programs; Dishman, 1991; Robison & Rogers, 1994).

ΖQRQHVWXG\.DQQLQJDQG6FKOLFKW  DVNHGSDUWLFLSDQWVWRUDWHWKHLUPRRGLPPHGLDWHO\
following self-selected activities. They found a positive relation between physical activity
and mood, which was stronger when people’s mood was depressed at baseline. In another
experience sampling study prompting participants approximately every 45 minutes, a positive
UHODWLRQEHWZHHQSK\VLFDODFWLYLW\DVPHDVXUHGZLWKDQDFFHOHURPHWHUDQGDHFWLYHVWDWHV
ZDVIRXQG .DQQLQJ(EQHU3ULHPHU %UDQG )XUWKHUPRUH0DWDDQGFROOHDJXHV  
IRXQGKLJKHUOHYHOVRISRVLWLYHDHFW EXWQRWORZHUOHYHOVRIQHJDWLYHDHFW DIWHUSHULRGVRI
self-initiated physical activity than after periods of inactivity for both depressed and neverdepressed individuals. In line with these results, Wichers and colleagues (2012) found improved
SRVLWLYHDHFW EXWQRWORZHUHGQHJDWLYHDHFW XSWRPLQXWHVDIWHUVHOILQLWLDWHGGDLO\
life physical activity. Temporal patterns suggested that physical activity preceded changes
LQDHFWDQGQRWWKHRWKHUZD\DURXQGΖWPD\EHQRWHGWKDWRQHPD\WKHRUHWLFDOO\H[SHFWD
FXUYLOLQHDUUHODWLRQEHWZHHQSK\VLFDODFWLYLW\DQGPRPHQWDU\DHFW LQYHUWHG8VKDSH ZLWK
reduced happiness levels for physical activities that are associated with strain. It seems that
FXUYLOLQHDUUHODWLRQVKDYHQRWEHHQWHVWHGLQSUHYLRXVH[SHULHQFHVDPSOLQJVWXGLHV+RZHYHU
it is also possible that people rarely engage in straining physical activity during their daily lives.

The above studies provide valuable insight in the relation between daily life physical activity
DQGVWDWHDHFW+RZHYHUQRGLVWLQFWLRQZDVPDGHEHWZHHQOHLVXUHDQGQHFHVVDU\DFWLYLWLHV
Autonomy is considered to be essential for intrinsic motivation and well-being (see SelfDetermination Theory; Ryan & Deci, 2000b). As leisure and necessary physical activities are
likely to vary in perceived autonomy, it may be highly relevant to distinguish between them.
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The relation between physical activity and subjective well-being may be particularly positive
for leisure (autonomously chosen) activities. It is unclear whether there is a positive relation for
necessary activities (less autonomously chosen) as well. In line with this idea, some studies in
the physical exercise literature suggest that the relation between physical activity and feeling
states is negative at high exercise intensities when physical activity is imposed, but is positive at
KLJKH[HUFLVHLQWHQVLWLHVZKHQSK\VLFDODFWLYLW\LVVHOIVHOHFWHG (NNHNDNLV3DUȴWW 3HWUX]]HOOR
(NNHNDNLV 3HWUX]]HOOR3DUȴWW5RVH %XUJHVV9D]RX(NNHNDNLV (NNHNDNLV
2009). As such, low experienced autonomy may dampen the positive relation between physical
DFWLYLW\DQGDHFW

6HYHUDOPHGLDWRUVRIWKHUHODWLRQEHWZHHQSK\VLFDOH[HUFLVHDQGDHFWKDYHEHHQLGHQWLȴHG
LQ SUHYLRXV ZRUN ([HUFLVH PD\ DHFW VXEMHFWLYH ZHOOEHLQJ E\ LQFUHDVLQJ RQHȇV VHQVH RI
VHOIHɝFDF\DQGPDVWHU\ &UDIW(ODYVN\HWDO5HMHVNLHWDO E\LPSURYLQJ
satisfaction with one’s physical functioning and appearance (Rejeski et al., 2001), and by
enhancing one’s self-esteem (Elavsky et al., 2005; Joseph, Royse, Benitez, & Pekmezi, 2014;
McPhie & Rawana, 2012). It is unclear whether these advantages (all related to people’s sense
of competence and personal growth) can also be derived from daily life physical activity. At
WKHVWDWHOHYHOHQJDJLQJLQH[HUFLVHPD\GLUHFWO\DHFWVXEMHFWLYHZHOOEHLQJEHFDXVHRIWKH
release of mood lifting hormones (for an overview, see Dishman & O’Connor, 2009). From
a more psychological perspective, physical activity may be experienced as rewarding (see
:KLWH 'RODQ 2QHVWXG\VKRZHGWKDWZKHQDQDFWLYLW\LVHQMR\DEOHHRUWIXODFWLYLWLHV
DUHDVVRFLDWHGZLWKPRUHUHZDUG DPRQJRWKHUVȵRZLQWHUHVWFRPSHWHQFHVHOIUHDOL]DWLRQ 
FRPSDUHGWROHVVHRUWIXODFWLYLWLHV :DWHUPDQ 
In short, previous research generally supports a positive link between physical exercise and
VXEMHFWLYHZHOOEHLQJ IRUDQRYHUYLHZVHH(PHUVRQ :LOOLDPV +LJKO\HRUWIXOSK\VLFDO
activity may be related to lowered subjective well-being, especially when imposed. While
SK\VLFDOH[HUFLVHKDVUHFHLYHGDPSOHDWWHQWLRQLQWKHOLWHUDWXUHWKHSRWHQWLDOEHQHȴWVRIVHOI
selected, daily life physical activity have received less attention in the literature on happiness
DQGZHOOEHLQJ7KHUHDUHIHZFRUUHODWLRQDOVWXGLHV .DQQLQJHWDO.DQQLQJ 6FKOLFKW
2010; Mata et al., 2012; Wichers et al., 2012), and no experimental studies. On the basis of the
correlational studies, it is uncertain whether daily life physical activity is conducive of positive
DHFWIRUERWKOHLVXUHDQGQHFHVVDU\DFWLYLWLHV0RUHRYHULWLVXQFOHDUZKHWKHULPSURYHPHQWV
LQVWDWHDHFWDVVRFLDWHGZLWKGDLO\OLIHSK\VLFDODFWLYLW\DOVRWUDQVODWHLQWRKLJKHUWUDLWKDSSLQHVV
and satisfaction.

Mental activity and subjective well-being
As discussed above, people may not only be active in terms of physical activity, but also in
terms of mental activity. Although previous work suggests that engagement in active leisure
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LVDVVRFLDWHGZLWKJUHDWHUKDSSLQHVVDQGZHOOEHLQJ 'HOOH)DYHHWDO+ROGHUHWDO
.UXHJHUHWDO1DZLMQ 9HHQKRYHQ WKHUHODWLRQEHWZHHQPHQWDODFWLYLW\DQGZHOO
EHLQJVSHFLȴFDOO\KDVUHFHLYHGYHU\OLPLWHGDWWHQWLRQLQWKHOLWHUDWXUH6RPHOLWHUDWXUHVXJJHVWV
WKDWFRJQLWLYHDFWLYLWLHVDUHFRQGXFLYHRIHOGHUO\SHRSOHȇVZHOOEHLQJ $GDPV/HLEUDQGW 0RRQ
 /DZWRQ 0RVV :LQWHU  +RPDQ  DOVR VHH 2HUOHPDQV %DNNHU  9HHQKRYHQ
 +RZHYHULQWKHȴHOGRIZRUNSV\FKRORJ\WKHHRUWUHFRYHU\PRGHOVWUHVVHVWKHQHHG
WRUHFRYHUIURPH[WHQGHGSHULRGVRI PHQWDO HRUWH[SHQGLWXUHLQRUGHUWRDYRLGDYHUVLYH
outcomes such as stress and burn-out (Meijman & Mulder, 1998; Sonnentag, 2001). As such,
being mentally active may be conducive of trait happiness and satisfaction, unless it exceeds
people’s capacities.

7KHUHODWLRQEHWZHHQPHQWDODFWLYLW\DQGVWDWHDHFWKDVUHFHLYHGVRPHDWWHQWLRQLQWKHȴHOG
RIFOLQLFDOSV\FKRORJ\DVZHOODVWKHȴHOGRIZRUNSV\FKRORJ\ΖQWKHGHSUHVVLRQOLWHUDWXUH
0RUURZDQG1ROHQ+RHNVHPD  VKRZHGWKDWERWKSK\VLFDODQGFRJQLWLYHWDVNVFDQSURYLGH
GLVWUDFWLRQIURPGHSUHVVHGPRRG+RZHYHUWKH\IRXQGWKDWDFRJQLWLYHWDVNZDVPRUHHHFWLYH
in relieving depressed mood, presumably because negative thoughts are replaced by more
neutral (task-related) thoughts during cognitive tasks (as long as the cognitive task is not a
VRXUFHRIQHJDWLYHWKRXJKWVLQLWVHOI ΖQOLQHZLWKWKHVHUHVXOWV9DQ'LOOHQDQG.RROH  
showed that high working memory load led to less negative moods in response to negative
pictures compared to low working memory load. Erber and Tesser (1992) investigated the
relation between cognitive activities and negative as well as positive moods, and showed that
KLJKHRUW DVRSSRVHGWRORZHRUW FRJQLWLYHDFWLYLWLHVQHXWUDOL]HGERWKQHJDWLYHDQGSRVLWLYH
PRRGV5HVHDUFKLQWKHȴHOGRIQHXURVFLHQFHVXJJHVWVWKDWLQFUHDVHGXVHRIWKHFRJQLWLYH
V\VWHPLVDVVRFLDWHGZLWKGHFUHDVHGDFWLYDWLRQRIWKHHPRWLRQDOV\VWHP HJ1RUWKRHWDO
 $VVXFKPHQWDODFWLYLW\PD\GRZQUHJXODWHERWKQHJDWLYHDQGSRVLWLYHDHFW

:KHUHDVWKHSRWHQWLDOEHQHȴFLDOHHFWVRIFRJQLWLYHDFWLYLW\IRUGLPLQLVKLQJQHJDWLYHDHFW
UHFHLYHGVRPHDWWHQWLRQLQWKHGHSUHVVLRQOLWHUDWXUHWKHȴHOGRIZRUNSV\FKRORJ\IRFXVHGRQ
WKHSRWHQWLDOO\KDUPIXOHHFWVRIPHQWDOO\HRUWIXOZRUNUHODWHGDFWLYLWLHV$FFRUGLQJWRWKH
OLWHUDWXUHRQHRUWIXOFRSLQJVRPHPHQWDOHRUWLVDVVRFLDWHGZLWKELRORJLFDOPDUNHUVUHODWHG
WRSRVLWLYHDHFWLYHUHDFWLRQV VXFKDVIHHOLQJVRIDFWLYDWLRQ +RZHYHULIPHQWDOHRUWH[FHHGV
DQLQGLYLGXDOȇVOLPLWVWRFRSHZLWKWDVNGHPDQGVPHQWDOHRUWLVDFFRPSDQLHGE\QHJDWLYH
DHFWLYHUHDFWLRQV VXFKDVIDWLJXHDQGWHQVLRQ/XQGEHUJ )UDQNHQKDHXVHU0HLMPDQ
& Mulder, 1998). In line with this, it has been suggested that cognitive labor is inherently
aversive for people (Inzlicht, Schmeichel, & Macrae, 2014). Additionally, competence-promoting
EHKDYLRUV DVHRUWIXOPHQWDODFWLYLWLHVDUHOLNHO\WREH ZHUHIRXQGWREHDVVRFLDWHGZLWK
ORZHUHGPRPHQWDU\KDSSLQHVV +RZHOO&KHQRW+LOO +RZHOO 
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The literature discussed above suggests that high levels of mental activity may be associated
with neutralized or lowered happiness. The distinction between leisure and necessary activities
VHHPVUHOHYDQWKHUHDVZHOO(RUWIXOPHQWDOOHLVXUHDFWLYLWLHV DXWRQRPRXVO\FKRVHQ PD\
GRZQUHJXODWHERWKQHJDWLYHDQGSRVLWLYHDHFWZKLOHHRUWIXOPHQWDOQHFHVVDU\DFWLYLWLHV
(relatively non-autonomously chosen) may be straining and result in lowered happiness. The
VWXG\GLVFXVVHGHDUOLHUVKRZHGWKDWHQMR\DEOHHRUWIXODFWLYLWLHVDUHH[SHULHQFHGDVPRUH
UHZDUGLQJFRPSDUHGWRHQMR\DEOHOHVVHRUWIXODFWLYLWLHV :DWHUPDQ $VVXFKPHQWDO
activity may show no relation or a negative relation with state happiness, but mental activity
may be associated with feelings of satisfaction and reward upon completion.

In sum, engaging in mental activities may be conducive of trait happiness and satisfaction
VHH$GDPVHWDO/DZWRQHWDODOVRVHH2HUOHPDQVHWDO XQOHVVLWH[FHHGV
SHRSOHȇVFDSDFLWLHV VHH0HLMPDQ 0XOGHU6RQQHQWDJ :LWKUHJDUGWRVWDWHDHFW
KLJKOHYHOVRIPHQWDODFWLYLW\PD\EHDVVRFLDWHGZLWKQHXWUDOL]HGDHFW (UEHU 7HVVHU
0RUURZ 1ROHQ+RHNVHPD1RUWKRHWDO9DQ'LOOHQ .RROH EXWDOVR
ZLWKVWUDLQDQGQHJDWLYHDHFW /XQGEHUJ )UDQNHQKDHXVHU0HLMPDQ 0XOGHU 
3UHY LRXVUHVHDUFKZDVPRVWO\IRFXVHGRQWKHUHODWLRQEHWZHHQFRJQLWLYHDFWLYLWLHVDQGDHFW
LQUHODWLRQWRGHSUHVVLRQDQGZRUN7KHUHODWLRQEHWZHHQGLHUHQWOHYHOVRIGDLO\OLIHPHQWDO
activity (whether leisure or necessary) and happiness has not been systematically investigated
LQHDUOLHUZRUN)XUWKHUPRUHWKHSRWHQWLDOEHQHȴWVRIPHQWDOO\DFWLYHOHLVXUHIRU\RXQJHUDGXOWVȇ
sense of satisfaction and trait well-being have not received attention in previous literature.

Hypotheses
On the basis of the literature and reasoning described above, we expect that daily life phy sical
activity will be related to state as well as trait happiness and satisfaction. Namely, physical
activity is known to result in mood-enhancing hormones and may be considered rewarding. If
SK\VLFDODFWLYLW\LVLQGHHGUHZDUGLQJRQHPD\H[SHFWWKLVWREHUHȵHFWHGLQSHRSOHȇVWKRXJKWV
7KHUHIRUH ZH DGGLWLRQDOO\ H[SORUHG ZKHWKHU SHRSOHȇV PLQGV ZDQGHU R WR PRUH SRVLWLYH
thoughts during physical activity. As noted earlier, one may theoretically expect a curvilinear
relation between physical activity and state happiness, with diminished happiness levels for
SK\VLFDODFWLYLWLHVWKDWH[FHHGSHRSOHȇVFDSDFLWLHV+RZHYHULWLVXQFHUWDLQZKHWKHURQHZRXOG
ȴQGVXFKDFXUYLOLQHDUUHODWLRQLQSHRSOHȇVGDLO\OLYHV1DPHO\PRVWSHRSOHGRSUREDEO\QRW
engage in necessary activities involving extreme levels of physical activity very frequently,
and most people are unlikely to choose physical activities that exceed their capacities in their
leisure time.

The relation between mental activity and subjective well-being is expected to be more complex.
Mental activity is expected to result in satisfaction and feelings of reward upon completion
of a task and may therefore be related to trait happiness and satisfaction (unless this mental
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DFWLYLW\H[FHHGVSHRSOHȇVFDSDFLWLHVIRUDORQJHUSHULRGRIWLPH +RZHYHUPHQWDODFWLYLW\PD\
show a negative or no relation with happiness in the moment. Namely, mental activities may
EHGLɝFXOWDQGVWUDLQLQJRUPD\GRZQUHJXODWHERWKQHJDWLYHDQGSRVLWLYHDHFW ZKLOHPRVW
people are unlikely to engage in straining physical activity during their daily life, mentally
straining activities may be more common, mostly via activities such as working). As nonautonomous activity is generally considered to be less pleasant compared to autonomous
activity, we expect more negative relations (potentially curvilinear) between physical/mental
activity and state happiness for necessary activities.

Present studies
)LUVWZHFDUULHGRXWDQH[SHULHQFHVDPSOLQJVWXG\ 6WXG\ 3DUWLFLSDQWVȴOOHGRXWDVKRUW
questionnaire on their smartphone six times per day, for the duration of one week. Each time,
they answered questions regarding their state happiness, physical activity, and mental activity.
$IWHUWKLVH[SHULHQFHVDPSOLQJZHHNSDUWLFLSDQWVȴOOHGRXWDTXHVWLRQQDLUHLQTXLULQJLQWRWKHLU
WUDLWKDSSLQHVVDQGOLIHVDWLVIDFWLRQ7KLVLVWKHȴUVWH[SHULHQFHVDPSOLQJVWXG\H[DPLQLQJWKH
relation between both physical and mental activity and subjective well-being, for leisure as
well as necessary activities.

6HFRQGZHFDUULHGRXWDVHPLH[SHULPHQWDOȴHOGVWXG\ 6WXG\SUHUHJLVWHUHG 3DUWLFLSDQWV
were randomly assigned to a physical activity condition, a mental activity condition, a passive
activity condition (‘active control’), or a control condition (‘passive control’). Participants were
DVNHGWRFDUU\RXWSK\VLFDOPHQWDOSDVVLYHRUQR H[WUD DFWLYLWLHVIRUWZRZHHNVDQGȴOOHG
RXWTXHVWLRQQDLUHVUHJDUGLQJWKHLUVWDWHDQGWUDLWZHOOEHLQJ7KHȴHOGH[SHULPHQWHQDEOHGXV
to obtain more insight in potential causal relations between daily life physical activity, mental
activity, and subjective well-being while maintaining high ecological validity. To the best of our
knowledge, neither physical nor mental activity has been manipulated in people’s daily life in
previous work.

STUDY 2.1: EXPERIENCE SAMPLING
Method
Participants
In total, 207 participants took part in this study. Some participants (n = 46, 22.2 %) failed
WRȴOORXWGHPRJUDSKLFVLQIRUPDWLRQ$VVXFKWKHUHSRUWHGGHPRJUDSKLFVDUHEDVHGRQWKH
SDUWLFLSDQWVZKRGLGȴOORXWWKLVLQIRUPDWLRQ7KHVWXG\LQFOXGHGZRPHQ  DQG
men (37.9 %), and the age of participants ranged from 18 to 72, with an average age of 39.6
years (SD = 14.1). Regarding ethnic background, 154 participants (95.7 %) indicated having a
Dutch background and seven participants (4.3 %) indicated having a non-Dutch background.
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Five participants (3.1 %) completed pre-vocational education, 17 participants (10.6 %) lower
vocational education, 47 participants (29.2 %) higher vocational education, 27 participants
(16.8 %) higher general and pre-university education, and 65 participants (40.4 %) university.

Participants were recruited in the city center of Nijmegen (a city in the East of the Netherlands;
n = 113), and via two local sports clubs (n = 54; parents of youth members). Moreover, a group
of meditators (n = 40), recruited via the organization zen.nl, took part in this study. People
in possession of an iPhone or Android smartphone were asked to participate in a one-week
smartphone study investigating happiness. Participants who were recruited in the city center
or via zen.nl received EUR 10 for their participation. If a participant was recruited via a sports
club, EUR 10 were transferred to the bank account of his/her sports club.

Procedure and materials
Application. In order to collect a large number of data from participants during their daily lives,
an application for iPhones as well as an application for Android smartphones was developed
(the application looked the same on both phone types). The application contained a short
questionnaire inquiring into participants’ momentary happiness, thoughts, and activities (see
below). After downloading and activating the application, participants received six signals per
GD\IRUWKHGXUDWLRQRIRQHZHHNLQZKLFKWKH\ZHUHDVNHGWRȴOORXWWKHTXHVWLRQQDLUH6LJQDOV
were sent at (semi-) random times within six equally long time windows between 08.00 am and
10.00 pm. Participants with iPhones received text messages signaling that they were required
WRȴOORXWDTXHVWLRQQDLUHSDUWLFLSDQWVZLWK$QGURLGVPDUWSKRQHVUHFHLYHGVLJQDOVIURPWKH
app itself. Answers were recorded on a server of the Radboud University.

Instructions. One week before the start of the experience sampling study, participants received
a manual via e-mail, explaining how they could install our application on their phone. Fur thermore, the manual explained that the study consisted of three parts: 1. experience sampling
week, 2. keeping a sports and meditation journal during the experience sampling week (not
further discussed here), 3. internet questionnaire after the experience sampling week. The
PDQXDOFRQWDLQHGVSHFLȴFLQVWUXFWLRQVIRUHDFKSDUWRIWKHVWXG\'XULQJWKHVWXG\LQVWUXFWLRQV
were repeated in e-mails multiple times.

:LWKUHJDUGWRWKHH[SHULHQFHVDPSOLQJZHHNSDUWLFLSDQWVZHUHLQVWUXFWHGWRȴOORXWWKHVKRUW
questionnaires for the moment directly preceding the signal. Furthermore, the importance of
ȴOOLQJRXWWKHTXHVWLRQQDLUHLPPHGLDWHO\DIWHUUHFHLYLQJDVLJQDOZDVVWUHVVHGΖIUHVSRQGLQJ
to a signal immediately was not possible (for example because the participant was driving or
DWWHQGLQJDQLPSRUWDQWPHHWLQJ SDUWLFLSDQWVZHUHDVNHGWRUHPHPEHUWKHLUDQVZHUVDQGȴOO
them out later.
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Experience sampling questionnaire. Below, only the experience sampling questions that are
relevant to the present hypotheses are discussed (see Appendix I for complete experience
VDPSOLQJTXHVWLRQQDLUH )LUVWSDUWLFLSDQWVLQGLFDWHGKRZKDSS\WKH\IHOW Ȇ+RZKDSS\GR
you feel at the moment?’, scale from 0 = not happy at all to 100 = very happy). Following this,
participants were asked whether they were mind-wandering (‘Were you thinking about
something else than what you are currently doing?’, yes or no). If participants were indeed
mind-wandering, a number of thought related questions followed, including a question on
valence (‘Was your thought negative, neutral, or positive?’, scale from -5 = very negative to +5
= very positive). Next, participants were asked to indicate what activity/activities they were
doing at the moment of the signal. Participants could click on one or more activities from a list
(e.g. ‘personal care’, ‘working’, ‘sports’, ‘reading for leisure’, ‘watching television’) including an
‘Other, namely …’ box. Subsequently, there were a number of questions regarding the nature
RIWKLVDFWLYLW\WKHVHDFWLYLWLHV$PRQJRWKHUVSDUWLFLSDQWVȴOOHGRXWWRZKDWH[WHQWWKH\ZHUH
mentally active (‘To what extent are you mentally active?’, scale from 1 = not at all to 7 = very
much) and to what extent they were physically active (‘To what extent are you physically active?’,
scale from 1 = not at all to 7 = very much). Filling out the questionnaire took approximately one
minute each time.

Internet questionnaire. After the experience sampling week, participants were required to
ȴOORXWDTXHVWLRQQDLUHYLDWKHLQWHUQHWLQFOXGLQJWKH6XEMHFWLYH+DSSLQHVV6FDOH IRXULWHPV
&URQEDFKȇVž /\XERPLUVN\ /HSSHU 'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH ȴYH
items; &URQEDFKȇVž 'LHQHU(PPRQV/DUVHQ *ULɝQ WKH&DQWULO/DGGHU WZR
items; &URQEDFKȇVž =. 73; Cantril, 1965), and a number of other scales and questions that are
not relevant here (FAD-Plus: Paulhus & Carey, 2011; Rosenberg’s Self-esteem Scale: Rosenberg,
1965; estimates of one’s own happiness during various activities; questions related to sleep
quality, concentration, meditation, and one’s life goals).

Data cleaning and preparation
Inclusion. In total, the dataset consisted of 5940 experience sampling questionnaires. On
a small number of occasions, the happiness and mind-wandering valence questions were
answered with a number that fell outside the range of the scale. Namely, these questions
FRXOGEHDQVZHUHGE\SXOOLQJDVOLGHU+RZHYHUWKHVOLGHUPLJKWQRWKDYHZRUNHGRSWLPDOO\
on some phones, leading people to type a number in an answer box accompanying the slider,
showing the participant’s response. On one occasion, a participant indicated accidentally having
SUHVVHGWKHQH[WEXWWRQEHIRUHȴOOLQJRXWWKHLQWHQGHGKDSSLQHVVUDWLQJ7KHVHUHVSRQVHV
(three happiness ratings and seven mind-wandering valence ratings) were excluded and coded
DVPLVVLQJYDOXHV)LQDOO\SDUWLFLSDQWVZKRȴOOHGRXWOHVVWKDQKDOIRIWKHTXHVWLRQQDLUHV WKDW
is, less than 21) were excluded from the analyses (if exclusion of these participants led to
GLHUHQWUHVXOWVFRPSDUHGWRLQFOXGLQJWKHVHSDUWLFLSDQWVWKLVZLOOEHPHQWLRQHGLQWKHWH[W
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and reported in the online supplementary materials). After exclusion of these participants, the
dataset consisted of 162 participants (5436 experience sampling questionnaires).

Activity categorization. (YHU\DFWLYLW\PHQWLRQHGZDVȴUVWO\FDWHJRUL]HGXVLQJWKHUHVSRQVHV
of the participants. Some participants wrote an activity in the ‘Other, namely …’ box that
belonged to one of the activities mentioned in the activity list presented to participants (e.g.
some participants wrote ‘working’ in the ‘Other, namely …’ box). These activities were put in
the correct activity box by the researcher (in case of doubt, the activity was left in the ‘Other,
namely …’ box). Furthermore, some new activity boxes were made on the basis of activities that
were mentioned rather frequently in the ‘Other, namely …’ box (e.g. gardening). All activities
that could be indicated by participants were divided into two categories by the researchers:
necessary activities and leisure activities. Examples of necessary activities are ‘working’,
‘household’, ‘groceries’, and ‘commuting/travelling’, and examples of leisure activities are
‘watching television’, ‘going for a walk’, ‘reading’, and ‘talking/conversation’ (see Appendix II for
this activity categorization).4 If participants indicated that they were doing leisure and necessary
activities at the same time (e.g. working and watching television), these data were excluded from
the analyses in order to avoid interpretation problems (389 out of 5436 experience sampling
questionnaires, 7.2 %).

Outliers. In order to test the relation between people’s overall physical/mental activity level and
trait happiness/satisfaction, we calculated each participant’s mean physical activity and mean
mental activity. Outliers deviating more than three standard deviations from the mean were
excluded (2 outliers on mean physical activity, 1 outlier on mean necessary physical activity,
RXWOLHUVRQWKH&DQWULO/DGGHURXWOLHUVRQ'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHRXWOLHUV
RQWKH6XEMHFWLYH+DSSLQHVV6FDOH ΖIH[FOXGLQJRXWOLHUVVXEVWDQWLDOO\FKDQJHGWKHUHVXOWV LH
IURPVLJQLȴFDQWWRPDUJLQDOO\VLJQLȴFDQWRUYLFHYHUVDRUIURPPDUJLQDOO\VLJQLȴFDQWVLJQLȴFDQW
WRQRQVLJQLȴFDQWRUYLFHYHUVD WKLVZLOOEHPHQWLRQHGLQWKHWH[WDQGUHSRUWHGLQWKHRQOLQH
supplementary materials.

Data analysis
0L[HGHHFWVPRGHOV In view of the nested structure of the data (repeated measurement ocFDVLRQVZLWKLQSDUWLFLSDQWV GDWDZHUHDQDO\]HGZLWKDOLQHDUPL[HGHHFWVPRGHODSSURDFK

4

The activities were categorized by an independent researcher as well. There was very high agreement
between the two categorizations (Cohen’s Kappa = 0.85). Three activities (eating, drinking, and sleeping/
resting) were categorized as a necessary activity by the authors of this chapter and as a leisure activity
by the independent researcher. These categories were left in the necessary activity category, as there
were separate activity categories for social eating/drinking and relaxing. Importantly, excluding these
activities from the analyses did not change the results.
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7KLVDSSURDFKLVDQH[WHQVLRQRIOLQHDUUHJUHVVLRQDQGHQWDLOVWKHHVWLPDWLRQRIERWKȴ[HG
HHFWV LHWKHUHODWLRQEHWZHHQWKHSUHGLFWRURILQWHUHVWDQGWKHGHSHQGHQWYDULDEOH DQG
UDQGRP SDUWLFLSDQW  HHFWV 0RUH WUDGLWLRQDO VWDWLVWLFDO DSSURDFKHV VXFK DV UHSHDWHG
measures Analysis of Variance) require aggregating observations for each participant, resulting
LQDORVVRILQIRUPDWLRQΖQFRQWUDVWDOLQHDUPL[HGHHFWVPRGHODSSURDFKDOORZVRQHWRUHWDLQ
all observations from participants, resulting in less unexplained variance and more statistical
SRZHU$GGLWLRQDODGYDQWDJHVRIDOLQHDUPL[HGHHFWVPRGHODSSURDFKLQFOXGHWKDWLWKDQGOHV
unbalanced and missing data better than more conventional statistical methods, and gives
PRUHZHLJKWWRSDUWLFLSDQWVZLWKPRUHGDWD %DD\HQ'DYLGVRQ %DWHV%DUU/HY\
6FKHHSHUV 7LO\*HOPDQ +LOO 
We used the lmer function of the lme4 package (version 1.1-7; Bates, Mächler, Bolker, & Walker,
2015) in R, a language and environment for statistical computing (R Core Team, 2013). Following
WKHDGYLFHRI%DUUDQGFROOHDJXHV  DPD[LPDOUDQGRPHHFWVVWUXFWXUHZDVXVHGIRU
PRGHOVZKHUHSRVVLEOHDSHUSDUWLFLSDQWUDQGRPDGMXVWPHQWWRWKHȴ[HGLQWHUFHSWDVZHOO
as per-participant random adjustments to the slopes of predictors varying within-subject. All
SRVVLEOHUDQGRPFRUUHODWLRQWHUPVDPRQJWKHUDQGRPHHFWVZHUHLQFOXGHG LIDPD[LPDO
UDQGRPHHFWVVWUXFWXUHZDVQRWSRVVLEOHWKLVLVUHSRUWHG )XUWKHUPRUHDVUHFRPPHQGHG
by Barr and colleagues (2013), deviation contrasts were used for categorical predictors (i.e. the
mean of the dependent variable for a given level of a predictor is compared to the mean of the
other levels of the predictor). Continuous predictors were grand-mean standardized before
entering them into the model. In order to test for curvilinear relations, orthogonal linear and
quadratic terms were calculated for mental and physical activity with the poly() function from
the package stats4 (version 3.0.1; R Core Team, 2013).

Relations between physical/mental activity and state happiness were tested using parametric bootstrapping as implemented in lme4’s bootMer function, with 1000 simulations and
GHULYLQJ FRQȴGHQFH LQWHUYDOV XVLQJ WKH IXQFWLRQ ERRWFL RI WKH SDFNDJH ERRW YHUVLRQ 
&DQW\ 5LSOH\'DYLVRQ +LQNOH\ &RQȴGHQFHLQWHUYDOVWKDWGRQRWLQFOXGH
]HURLQGLFDWHDVLJQLȴFDQWUHODWLRQ)RU PDUJLQDOO\ VLJQLȴFDQWUHVXOWVZHUHSRUWHGWKHPRVW
H[WUHPHFRQȴGHQFHLQWHUYDO RU WKDWZDVVLJQLȴFDQW)RUQRQVLJQLȴFDQWUHVXOWV
ZHUHSRUWHGWKHFRQȴGHQFHLQWHUYDO&RQȴGHQFHLQWHUYDOVWRJHWKHUZLWKWKHSRLQWHVWL
PDWHVIURPDPRGHOSURYLGHLQIRUPDWLRQDERXWWKHSUHFLVLRQDQGPDJQLWXGHRIWKHHHFWV
QDUURZHUFRQȴGHQFHLQWHUYDOVVXJJHVWPRUHSUHFLVLRQODUJHUSRLQWHVWLPDWHVVXJJHVWODUJHU
HHFWV ΖIWKHUHZDVDVLJQLȴFDQWLQWHUDFWLRQZLWKDFWLYLW\FDWHJRU\ OHLVXUHYVQHFHVVDU\ 
relations between physical/mental activity and state happiness were reported separately for
WKHWZRDFWLYLW\FDWHJRULHVΖQWKLVFDVHPDLQHHFWVDFURVVWKHWZRDFWLYLW\FDWHJRULHVZHUH
not reported.
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In order to test whether mind-wandering valence mediated the relation between physical
DFWLYLW\DQGVWDWHKDSSLQHVVWKHMRLQWVLJQLȴFDQFHDSSURDFKZDVXVHG 0DF.LQQRQ/RFNZRRG
+RPDQ:HVW 6KHHWV )LUVWWKHSUHGLFWRU SK\VLFDODFWLYLW\ ZDVUHJUHVVHGRQWKH
potential mediating variable (mind-wandering valence). Next, the potential mediating variable
(mind-wandering valence) was regressed on the dependent variable (state happiness), while
FRQWUROOLQJ IRU WKH SUHGLFWRU SK\VLFDO DFWLYLW\  ΖI ERWK UHJUHVVLRQV ZHUH VLJQLȴFDQW WKLV
suggested mediation (the largest of the two pYDOXHVUHSUHVHQWLQJWKHPHGLDWLRQHHFW $
VWXG\FRPSDULQJGLHUHQWPHGLDWLRQWHVWVVKRZHGWKDWWKHMRLQWVLJQLȴFDQFHDSSURDFKLV
VXSHULRUWRRWKHUDSSURDFKHV HJWKHFRPPRQO\XVHG%DURQDQG.HQQ\  DSSURDFK LQ
WHUPVRI7\SHΖHUURUVDQGVWDWLVWLFDOSRZHU 0DF.LQQRQHWDO  5
Regression analyses. We carried out regression analyses to test the relation between mean
physical/mental activity and trait happiness/satisfaction. Relations between mean physical
activity and trait happiness/satisfaction were controlled for mean mental activity and vice
versa.6

Results
Descriptive statistics
Across the 5436 experience sampling questionnaires, physical activity averaged 2.42 (scale
IURPWR DQGPHQWDODFWLYLW\DYHUDJHG VFDOHIURPWR 7KHVSUHDGRIWKH/LNHUW
scores for both physical and mental leisure and necessary activity can be found in the online
supplementary materials for both Study 2.1 and 2.2. It may be noted that there were relatively
few observations for high physical activity (leisure and necessary) and relatively few observations for high leisure mental activity.

+DSSLQHVVDYHUDJHG VFDOHIURPWR 3DUWLFLSDQWVZHUHPLQGZDQGHULQJRQ
occasions (27 %) and participants’ average mind-wandering valence was 1.12 (scale from -5 to
+5; mind-wandering valence was missing on 7 occasions). For both Study 2.1 and 2.2, descriptive
statistics for the trait measures of happiness and satisfaction can be found in Table 2.1.



/DUJHSDUWVRIWKLV0HWKRGVHFWLRQKDYHEHHQSXEOLVKHGLQWKHDUWLFOH&KDSWHULVEDVHGRQ 6SURQNHQ
et al., 2016; see online supplementary materials Chapter 4). In this dissertation, the methodological
information regarding the experience sampling study was moved to Chapter 2 for the sake of coherence
within the dissertation.

6

For mean overall physical activity and mean overall mental activity, all reported moments were taken
into account, including moments on which people reported doing leisure and necessary activities at
the same time. Namely, in order to gain insight in the relation between overall physical activity and
overall mental activity, it is important to take into account all activity, also if people were doing several
activity types at the same time.
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Table 2.1. Means and standard deviations scales Study 2.1 and 2.2
Study 2.1

Study 2.2
Pre-measure

Post-measure

&DQWULO/DGGHU WR

7.85(0.89)

7.60(1.05)

7.72(0.91)

'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH 6WXG\WR

3.66(0.68)

4.88(1.05)

4.91(1.01)

5.31(0.92)

4.90(1.09)

4.96(1.04)

1HJDWLYH$HFW OHLVXUHWR

-

3.44(1.36)

3.14(1.35)

3RVLWLYH$HFW OHLVXUHWR

-

5.18(0.90)

5.19(0.85)

1HJDWLYH$HFW ZRUNVWXG\WR

-

3.24(1.37)

2.91(1.29)

3RVLWLYH$HFW ZRUNVWXG\WR

-

4.49(1.17)

4.78(0.95)

4.58(1.04)

4.59(0.91)

5.05(1.17)

5.05(0.98)

4.25(0.76)

4.30(0.66)

4.41(0.68)

4.40(0.71)

4.45(0.94)

4.49(0.89)

5; Study 2.2: 1 to 7)
6XEMHFWLYH+DSSLQHVV6FDOH WR

Basic Need Satisfaction in General Scale
(Competence; leisure; 1 to 7)
Basic Need Satisfaction in General Scale
(Competence; work/study; 1 to 7)
5\6FDOHVRI3V\FKRORJLFDO:HOOEHLQJ 3XUSRVHLQ
life; leisure; 1 to 6)
5\6FDOHVRI3V\FKRORJLFDO:HOOEHLQJ 3HUVRQDO
growth; leisure; 1 to 6)
5\6FDOHVRI3V\FKRORJLFDO:HOOEHLQJ 3XUSRVHLQ
life; work/study; 1 to 6)

Relation physical and mental activity
$OLQHDUPL[HGHHFWVPRGHOZLWKSK\VLFDODFWLYLW\DVDSUHGLFWRUDQGPHQWDODFWLYLW\DVWKH
GHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWQHJDWLYHUHODWLRQEstimate = -0.19(0.04), 99% CI [-0.29,
-0.09]. Furthermore, a linear regression analysis with mean physical activity as a predictor and
PHDQPHQWDODFWLYLW\DVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWSRVLWLYHUHODWLRQſb= .24,
SE bt(158)b bpb $VVXFKWKHUHZDVDQHJDWLYHUHODWLRQEHWZHHQSK\VLFDODQG
mental activity in the moment (within participants), but a positive relation between physical
and mental activity on an overall level (between participants).

State happiness
Physical activity. $OLQHDUPL[HGHHFWVPRGHOZLWKSK\VLFDODFWLYLW\ OLQHDUDQGTXDGUDWLF
term), activity category (leisure vs. necessary), and their interaction as predictors and state
KDSSLQHVVDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQIRUWKHOLQHDUWHUP
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Estimate = -0.34(0.23), 95% CI >@+RZHYHUWKHUHZDVDVLJQLȴFDQWLQWHUDFWLRQIRUWKH
quadratic term, Estimate = -0.66(0.21), 99% CI [-1.19, -0.16]. Therefore, we carried out analyses
for the two activity categories separately.

$OLQHDUPL[HGHHFWVPRGHOZLWKOHLVXUHSK\VLFDODFWLYLW\ OLQHDUDQGTXDGUDWLFWHUP DVD
SUHGLFWRUDQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWSRVLWLYHOLQHDU
relation, Estimate = 1.82(0.32), 99% CI >@EXWQRVLJQLȴFDQWTXDGUDWLFUHODWLRQEstimate
= 0.49(0.30), 95% CI [-0.10, 1.07]. As such, there was a linear positive relation between leisure
physical activity and state happiness (see Figure 2.1a).

$OLQHDUPL[HGHHFWVPRGHOZLWKQHFHVVDU\SK\VLFDODFWLYLW\ OLQHDUDQGTXDGUDWLFWHUP DVD
SUHGLFWRUDQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWSRVLWLYHOLQHDU
relation, Estimate = 1.22(0.32), 99% CI >@DVZHOODVDVLJQLȴFDQWQHJDWLYHTXDGUDWLFUHOD
tion, Estimate = -0.69(0.27), 95% CI >@+HQFHWKHUHODWLRQEHWZHHQQHFHVVDU\SK\VLFDO
activity and state happiness can be described as a positive inverted U-shape (see Figure 2.1b).

&DQZHVKHGOLJKWRQZK\SK\VLFDODFWLYLW\DHFWVKDSSLQHVV"ΖQRUGHUWRLQYHVWLJDWHZKHWKHU
mind-wandering valence mediated the relation between physical activity and state happiness,
ZHXVHGWKHMRLQWVLJQLȴFDQFHDSSURDFK)LUVWWKHSUHGLFWRU SK\VLFDODFWLYLW\ ZDVUHJUHVVHG
RQ WKH PHGLDWRU PLQGZDQGHULQJ YDOHQFH  7KLV UHYHDOHG D VLJQLȴFDQW SRVLWLYH UHODWLRQ
between physical activity and mind-wandering valence, Estimate = 0.14(0.07), 95% CI [0.01,
@ PDUJLQDOO\VLJQLȴFDQWZKHQLQFOXGLQJDOOGDWDVHHRQOLQHVXSSOHPHQWDU\PDWHULDOV 
Next, the mediator (mind-wandering valence) was regressed on the dependent variable (state
happiness) while controlling for the predictor (physical activity). This model showed a positive
relation between mind-wandering valence and state happiness, Estimate = 7.14(0.46), 99%
CI [5.91, 8.34]. Importantly, the relation between physical activity and state happiness became
QRQVLJQLȴFDQWEstimate = 0.46(0.33), 95% CI [-0.18, 1.09].7 As such, mind-wandering valence
seemed to mediate the relation between physical activity and state happiness.8

Mental activity. $OLQHDUPL[HGHHFWVPRGHOZLWKPHQWDODFWLYLW\ OLQHDUDQGTXDGUDWLFWHUP 
activity category (leisure vs. necessary), and their interaction as predictors and state happiness



1RUDQGRPFRUUHODWLRQWHUPVDPRQJWKHUDQGRPHHFWVZHUHLQFOXGHGDVWKLVPRGHOGLGQRWFRQYHUJH
when including random correlation terms.

8

We additionally tested a reversed mediation model (i.e. switching around mind-wandering valence and
state happiness). The relation between physical activity and mind-wandering valence became nonVLJQLȴFDQWZKHQFRQWUROOLQJIRUVWDWHKDSSLQHVVEstimate = 0.04(0.05), 95% CI [-0.06, 0.14]. As such, we
cannot rule out the possibility that the relation between physical activity and mind-wandering valence
PD\EHPHGLDWHGE\VWDWHKDSSLQHVV+RZHYHULWGRHVVHHPWKDWSK\VLFDODFWLYLW\LVDVVRFLDWHGZLWK
positive mind-wandering.
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Figure 2.1. The relation between physical activity and state happiness (leisure and necessary) for Study
 EDVHGRQPRGHOFRQȴGHQFHEDQGV 

DVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQIRUWKHOLQHDUWHUPEstimate =
0.06(0.24), 95% CI >@+RZHYHUWKHUHZDVDPDUJLQDOO\VLJQLȴFDQWLQWHUDFWLRQIRUWKH
quadratic term, Estimate = -0.44(0.22), 90% CI [-0.81, -0.06]. Therefore, we carried out analyses
for the two activity categories separately.

$ OLQHDU PL[HGHHFWV PRGHO ZLWK OHLVXUH PHQWDO DFWLYLW\ OLQHDU DQG TXDGUDWLF WHUP  DV D
SUHGLFWRUDQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHGLGQRWUHYHDODVLJQLȴFDQWOLQHDU
relation, Estimate = -0.59(0.37), 95% CI >@RUDVLJQLȴFDQWTXDGUDWLFUHODWLRQEstimate
= -0.42(0.37), 95% CI [-1.20, 0.31]. This means that there was no relation between leisure mental
DFWLYLW\DQGVWDWHKDSSLQHVV VHH)LJXUHDPDUJLQDOO\VLJQLȴFDQWQHJDWLYHOLQHDUUHODWLRQ
when including all data, see online supplementary materials).

$OLQHDUPL[HGHHFWVPRGHOZLWKQHFHVVDU\PHQWDODFWLYLW\ OLQHDUDQGTXDGUDWLFWHUP DVD
SUHGLFWRUDQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWQHJDWLYHOLQHDU
relation, Estimate = -0.84(0.32), 99% CI >@DVZHOODVDVLJQLȴFDQWQHJDWLYHTXDGUDWLF
relation, Estimate = -1.29(0.25), 99% CI [-1.97, -0.64]. Therefore, the relation between necessary
mental activity and state happiness showed a negative inverted U-shape (see Figure 2.2b).

Figure 2.2. The relation between mental activity and state happiness (leisure and necessary) for Study
 EDVHGRQPRGHOFRQȴGHQFHEDQGV 
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Trait happiness and satisfaction
/LQHDU UHJUHVVLRQ DQDO\VHV ZLWK PHDQ SK\VLFDO DQG PHQWDO DFWLYLW\ DV SUHGLFWRUV DQG WUDLW
happiness/satisfaction as the dependent variable are reported in Table 2.2 and 2.3. As these
WDEOHVVKRZPHDQSK\VLFDODFWLYLW\RQO\VKRZHGDPDUJLQDOO\VLJQLȴFDQWSRVLWLYHUHODWLRQZLWK
WKH&DQWULO/DGGHU IRUOHLVXUHSK\VLFDODFWLYLW\ 0HDQPHQWDODFWLYLW\VKRZHGDPDUJLQDOO\
VLJQLȴFDQWSRVLWLYHUHODWLRQZLWKWKH&DQWULO/DGGHUDQGDVLJQLȴFDQWSRVLWLYHUHODWLRQZLWK
'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH HVSHFLDOO\IRUQHFHVVDU\PHQWDODFWLYLW\ 9

Table 2.2. Partial correlations Study 2.1
Mean physical activity

Mean mental activity

6XEMHFWLYH+DSSLQHVV6FDOH

.06

.09

&DQWULO/DGGHU

.15†

.16†

'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH

.03

.19*

Note I. † p < .10, * p < .05
Note II. Physical activity was controlled for mental activity and vice versa.

Table 2.3. Partial correlations Study 2.1
Mean physical

Mean physical

Mean mental

Mean mental

activity

activity

activity

activity

necessary

leisure

necessary

leisure

.04

.11

.07

.07

&DQWULO/DGGHU

.11

†

.15

†

.15

.14

'LHQHUȇV6DWLVIDFWLRQZLWK/LIH

-.08

.14

.18*

.15†

6XEMHFWLYH+DSSLQHVV6FDOH

Scale
Note I. † p < .10, * p < .05
Note II. Physical activity was controlled for mental activity and vice versa.



)LUVWZKHQLQFOXGLQJRXWOLHUVWKHUHZDVDVLJQLȴFDQWSRVLWLYHUHODWLRQZLWKWKH&DQWULO/DGGHUDQGD
PDUJLQDOO\VLJQLȴFDQWSRVLWLYHUHODWLRQZLWK'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHIRUPHDQPHQWDODFWLYLW\
(see online supplementary materials). Second, when controlling for logarithmic income or highest level
of completed education, the correlations between mean mental activity and the trait satisfaction scales
EHFDPHPDUJLQDOO\VLJQLȴFDQWRUQRQVLJQLȴFDQW WUHQGV 
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Summary and discussion
Regarding physical activity, we found a linear positive relation between leisure physical activity
and state happiness, and a positive curvilinear relation between necessary physical activity and
state happiness (inverted U-shape). Mind-wandering valence seemed to mediate the relation
between physical activity and state happiness. Regarding mental activity, there was no relation
between leisure mental activity and state happiness. The relation between necessary mental
activity and state happiness showed a negative curvilinear relation (inverted U-shape). These
ȴQGLQJVDUHLQOLQHZLWKWKHK\SRWKHVHVIRUVWDWHKDSSLQHVVSURSRVHGLQWKHLQWURGXFWLRQ1R
clear pattern of results was found for the relation between mean physical/mental activity and
the trait measures of happiness and satisfaction (reported relations were rather weak and
volatile). If anything, it seemed that people’s overall level of physical and (especially) mental
DFWLYLW\ZDVUHODWHGWRWUDLWVDWLVIDFWLRQ$VVXFKRXUȴQGLQJVSURYLGHGVRPHZHDNVXSSRUW
IRUWKHK\SRWKHVLVWKDWPHQWDODFWLYLW\LVQRWFRQGXFLYHRIVWDWHKDSSLQHVVEXWLVEHQHȴFLDO
for people’s life satisfaction.

Mean physical activity (leisure and necessary) as well as mean mental activity (especially leisure)
were rather low in our studies. Participants in our sample may not have been very active, or
participants may not have responded to our signal while being active (e.g. playing soccer,
swimming). Possibly, we would have found more pronounced relations between mean physical
activity, mean mental activity, and trait well-being if more data points for high activity levels
ZRXOGKDYHEHHQDYDLODEOH+RZHYHULWLVDOVRSRVVLEOHWKDWGDLO\OLIHSK\VLFDODQGRUPHQWDO
activity are not associated with trait happiness and satisfaction.

ΖQ 6WXG\  ZH FDUULHG RXW D SUHUHJLVWHUHG ȴHOG H[SHULPHQW https://osf.io/d5gne/).10
Participants were randomly assigned to a physical activity condition, a mental activity
condition, a passive activity condition (‘active control’), or a control condition (‘passive control’).
Participants in the experimental conditions were asked to engage in a physical, mental, or
passive activity from a list six times over the span of two weeks. Each time after carrying out
the activity, participants answered a number of questions regarding the activity (happiness,
VDWLVIDFWLRQUHZDUG 7KHQH[WGD\SDUWLFLSDQWVȴOOHGRXWD'D\5HFRQVWUXFWLRQTXHVWLRQQDLUH
UHJDUGLQJWKHRWKHUDFWLYLWLHVWKH\FDUULHGRXWGXULQJWKHSUHYLRXVGD\ VHH.DKQHPDQ 
Trait happiness and life satisfaction were measured at the start and end of the study. This
ȴHOGH[SHULPHQWDOORZHGXVWRLQGXFHUHODWLYHO\KLJKSK\VLFDODQGPHQWDODFWLYLW\OHYHOVDQGWR

10 This research was part of a large study on physical activity, mental activity, and subjective well-being. A
QXPEHURIFRQȴUPDWRU\DQGH[SORUDWRU\K\SRWKHVHVDUHSURSRVHGLQRXUSUHUHJLVWUDWLRQGRFXPHQW
The present chapter was concerned with hypothesis 1 and 2 of the experimental hypotheses, and
hypothesis 1 of the correlational hypotheses.

46

Physical and Mental Activity, Happiness, and Satisfaction

obtain more causal insights while maintaining high ecological validity. The Day Reconstruction
TXHVWLRQQDLUHDGGLWLRQDOO\HQDEOHGXVWRUHSOLFDWHWKHFRUUHODWLRQDOȴQGLQJVIURP6WXG\
We chose a semi-experimental design in which participants had some choice regarding the
physical/mental/passive activities they engage in. A design in which participants are randomly
assigned to one simple mental activity (e.g. math sums, memory task), physical activity (e.g.
running on a treadmill, doing push-ups), or passive activity (e.g. doing nothing) is of course
SUHIHUUHGIURPDVWURQJH[SHULPHQWDOPHWKRGRORJLFDOSHUVSHFWLYH+RZHYHUVXFKDGHVLJQ
would probably not be very informative about happiness and satisfaction during mental and
SK\VLFDODFWLYLWLHVLQUHDOOLIH1DPHO\SK\VLFDODQGPHQWDODFWLYLWLHVPD\RQO\EHEHQHȴFLDOIRU
people’s well-being if people’s need for autonomy is met (see Ryan & Deci, 2000b).

STUDY 2.2: FIELD EXPERIMENT
Method
Participants
After applying the pre-registered inclusion criteria (see ‘Data cleaning and preparation’ below),
SHRSOHZHUHLQFOXGHGLQWKHDQDO\VHV$PRQJWKHSDUWLFLSDQWVWKDWVDWLVȴHGWKHLQFOXVLRQ
criteria, there were 157 women (92.4 %) and 13 men (7.6 %). Participants’ average age was 31.07
years (SD = 17.09; Min. = 17, Max. = 81). Regarding nationality, 146 participants were Dutch (85.9
%), 14 participants were German (8.2 %), and 10 participants (5.9 %) indicated having another
nationality. One participant (0.6 %) completed primary school, four participants (2.4 %) prevocational education, 11 participants (6.5 %) lower vocational education, 29 participants (17.1
%) higher vocational education, 100 participants (58.8 %) higher general and pre-university
education, and 25 participants (14.7 %) university.

Participants were recruited via an advertisement in the Newsletter of the popular Dutch
magazine Psychologie Magazine (‘Psychology Magazine’; n = 69; 40.6 %) and via the Radboud
Research Participation System (n = 101; 59.4 %). People were asked to participate in a study
testing various programs that may increase their happiness (standard placebo-controlled
GHVLJQDOVRVHH/\XERPLUVN\'LFNHUKRRI%RHKP 6KHOGRQ 6WXGHQWVZKRWRRNSDUW
via the Radboud Research Participation System received study credits for their participation.

Design
Participants were randomly assigned to one of four conditions: a physical activity condition, a
mental activity condition, a passive activity condition (‘active control’), or a control condition
(‘passive control’). Approximately sixty percent of the participants was assigned to the physical
or the mental activity condition, and approximately forty percent of the participants was
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assigned to the passive activity condition or the control condition. This was to ensure that there
ZRXOGEHVXɝFLHQWSDUWLFLSDQWVLQWKHSK\VLFDODQGPHQWDODFWLYLW\FRQGLWLRQV WKHFRQGLWLRQV
of primary interest) in case of drop-out. After applying the pre-registered inclusion criteria,
there were 46 participants in the physical activity condition, 53 participants in the mental
activity condition, 36 participants in the passive activity condition, and 35 participants in the
control condition.

At the state level, the main outcome variables were state happiness and state satisfaction.
Correspondingly, the main outcome variables at the trait level were subjective happiness and
life satisfaction. We also measured participants’ pleasant emotions in the past two weeks, and
unpleasant emotions in the past two weeks. Furthermore, the main mediating variable was
experienced reward (a composite measure of engagement, meaning, goal relevance, yielded
results, and competence) at the state level. Similarly, at the trait level, we had several candidate
measures as mediating variables such as purpose in life, personal growth, and competence.

Procedure
The study took place in four adjacent weeks, from October 24 till November 14 (2016).
Instructions and questionnaires for this study were sent to participants via email (see Figure
2.3 for an overview of the procedure).

2QWKHȴUVWGD\RIWKHVWXG\ 0RQGD\ SDUWLFLSDQWVZHUHDVNHGWRȴOORXWDQLQIRUPHGFRQVHQW
form and a pre-measure with a number of trait scales (see ‘Materials: Pre- and post-measure’
EHORZ 2QWKHȴUVWGD\RIWKHVHFRQGZHHN 0RQGD\ SDUWLFLSDQWVLQWKHSK\VLFDOPHQWDO
and passive activity conditions received an activity list (see ‘Materials: Activity manipulation’
below) and instructions for the second and third week of the study. Participants were asked
to choose and carry out an activity from this activity list three evenings per week between
18.00 and 22.00 (six activities in two weeks). We asked participants to carry out the activities
on Monday, Wednesday, and Friday, or on Tuesday, Thursday, and Saturday (this could vary for
the second and third week of the study). We asked participants to carry out the chosen activity
for at least twenty minutes each time. Participants were allowed to choose the same activity
HYHU\HYHQLQJRUFKRRVHGLHUHQWDFWLYLWLHVIRUVRPHRUDOOHYHQLQJV)XUWKHUPRUHSDUWLFLSDQWV
were told that they could do two of the six activities together with others if they wished. Namely,
this allowed us to explore whether physical/mental/passive/control activities carried out with
RWKHUVVKRZGLHUHQWUHODWLRQVZLWKKDSSLQHVVDQGVDWLVIDFWLRQFRPSDUHGWRZKHQDFWLYLWLHV
are carried out alone.11 Additionally, this was expected to result in increased adherence to our

11 3HRSOHZHUHKDSSLHUDQGPRUHVDWLVȴHGZKHQFDUU\LQJRXWDFWLYLWLHVZLWKRWKHUVWKDQZKHQFDUU\LQJ
RXWDFWLYLWLHVDORQH PDLQHHFWV +RZHYHUQRQHRIWKHUHSRUWHGH[SHULPHQWDOȴQGLQJVLQWHUDFWHGZLWK
the presence of others during the activity (yes, no).
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Figure 2.3. Overview of the procedure for Study 2.2.

study. Importantly, it was stressed that the activity from the list should really be carried out
as an extra activity (i.e. people were asked not to report on an activity they would already do
regardless of their participation in this research).

$IWHUFDUU\LQJRXWDQDFWLYLW\IURPWKHDFWLYLW\OLVWSDUWLFLSDQWVZHUHDVNHGWRȴOORXWDQH[WHQVLYH
questionnaire regarding this activity (see ‘Materials: Extensive post-activity questionnaire’
below). Participants in the control condition were not asked to carry out any (extra) activities,
EXWZHUHDVNHGWRȴOORXWWKHVDPHH[WHQVLYHTXHVWLRQQDLUHDERXWWKHDFWLYLW\WKH\KDSSHQHG
WREHGRLQJIRUDWOHDVWWZHQW\PLQXWHVEHIRUHȴOOLQJRXWWKHTXHVWLRQQDLUHΖWZDVVWUHVVHGWKDW
some activities are more fun than others, and that they should report on whatever activity
WKH\ZHUHGRLQJIRUDWOHDVWWZHQW\PLQXWHVEHIRUHȴOOLQJRXWWKHTXHVWLRQQDLUH)LOOLQJRXWWKLV
H[WHQVLYHTXHVWLRQQDLUHWRRNDSSUR[LPDWHO\ȴYHPLQXWHV

0RUHRYHUWKHGD\DIWHUȴOOLQJRXWWKHH[WHQVLYHTXHVWLRQQDLUHDERXWDQDFWLYLW\SDUWLFLSDQWV
ȴOOHG RXW D 'D\ 5HFRQVWUXFWLRQ TXHVWLRQQDLUH DERXW WKH RWKHU DFWLYLWLHV WKH\ HQJDJHG LQ
the previous day (see ‘Materials: Day Reconstruction questionnaire’ below). Filling out this
questionnaire took 20 to 30 minutes. In the second and third week of the study, participants
UHFHLYHGGDLO\UHPLQGHUVDVNLQJWKHPQRWWRIRUJHWWRFDUU\RXWWKHDFWLYLWLHVDQGRUȴOORXWWKH
TXHVWLRQQDLUHV)LQDOO\RQWKHȴUVWGD\RIWKHIRXUWKZHHN 0RQGD\ SDUWLFLSDQWVZHUHDVNHG
WRȴOORXWDSRVWPHDVXUHZLWKWUDLWVFDOHV

Materials
Pre- and post-measure.)LUVWSDUWLFLSDQWVȴOOHGRXW'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH 'LHQHU
HWDO WKH&DQWULO/DGGHU &DQWULO DQGWKH6XEMHFWLYH+DSSLQHVV6FDOH /\XERPLUVN\
/HSSHU )ROORZLQJWKLVSDUWLFLSDQWVLQGLFDWHGWRZKDWH[WHQWWKH\H[SHULHQFHGWKUHH
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unpleasant (miserable, unhappy, troubled) and three pleasant (content, happy, pleased)
emotions in the past two weeks (separately for their leisure time and their work/study time;
/\XERPLUVN\HWDO 1H[WSDUWLFLSDQWVȴOOHGRXWDQDGDSWHGYHUVLRQRIWKH%DVLF1HHG
Satisfaction in General Scale (Autonomy, Competence, and Relatedness subscales; Deci &
5\DQ*DJQ« $OOLWHPVZHUHDGDSWHGWRLQTXLUHDERXWOHLVXUHWLPHVSHFLȴFDOO\
)XUWKHUPRUHSDUWLFLSDQWVȴOOHGRXWIRXU&RPSHWHQFHLWHPVRIWKH%DVLF1HHG6DWLVIDFWLRQLQ
*HQHUDO6FDOHWKDWZHUHDGDSWHGWRLQTXLUHDERXWZRUNVWXG\WLPHVSHFLȴFDOO\)ROORZLQJWKLV
SDUWLFLSDQWVȴOOHGRXWDQDGDSWHGYHUVLRQRIWKH3XUSRVHLQOLIHDQG3HUVRQDOJURZWKVXEVFDOHV
RIWKH5\6FDOHVRI3V\FKRORJLFDO:HOOEHLQJ 5\ DJDLQDGDSWHGWRLQTXLUHDERXWOHLVXUH
WLPHVSHFLȴFDOO\3DUWLFLSDQWVDOVRȴOOHGRXWDQDGDSWHGYHUVLRQRIWKH3XUSRVHLQ/LIHVXEVFDOH
RIWKH5\6FDOHVRI3V\FKRORJLFDO:HOOEHLQJLQTXLULQJDERXWZRUNVWXG\WLPHVSHFLȴFDOO\ΖQ
the pre-measure, participants additionally answered a number of demographical questions
(age, gender, nationality, religion, education, work, income, marital status, kids). At the end of
the post-measure, a number of additional questions were included for explorative reasons (Big
Five: Gosling, Rentfrow, & Swann, 2003; questions about participants’ experience regarding the
study). Cronbach’s alphas were generally high for the trait happiness and satisfaction measures
(varying from .70 to .87). For the trait psychological well-being scales, Cronbach’s alphas were
generally acceptable (varying from .61 to .77; reliability statistics for the scales can be found in
the online supplementary materials).

Activity manipulation. Participants in the physical activity condition could choose from the
following activities: biking, going for a walk, jogging or running, swimming, doing a ball game,
cardio exercises, muscle exercises, or dancing exercises. In the mental activity condition,
participants could choose from the following activities: reading news articles or background
articles, reading an informative book, writing an opinion piece or column about a self-chosen
WRSLFZULWLQJDȴFWLRQDOVWRU\LPSURYLQJRUOHDUQLQJDODQJXDJHGRLQJD6XGRNXSX]]OHGRLQJD
crossword puzzle, or playing chess. In the passive activity condition, participants could choose
from the following activities: relaxing indoors, relaxing outdoors, listening to the radio, listening
WRPXVLFWDNLQJDEDWKZDWFKLQJWHOHYLVLRQ ]DSSLQJ VXUȴQJRQ<RXWXEHRUORRNLQJDURXQG
on Facebook or another social network.

Extensive post- activity questionnaire. Only the questions relevant to the present chapter
are reported here (the complete post-activity questionnaire can be found in Appendix III).
)LUVWSDUWLFLSDQWVZHUHDVNHGWRLQGLFDWHZKLFKDFWLYLW\WKH\KDGGRQHEHIRUHȴOOLQJRXWWKH
questionnaire and for how long. Next, a number of questions followed about participants’
experience during and after the activity. First, participants reported how they felt during the
DFWLYLW\LQFOXGLQJKRZKDSS\WKH\IHOW Ȋ+RZGLG\RXIHHOGXULQJWKHDFWLYLW\"ȋ1HJDWLYH$HFW
items: frustrated/annoyed, depressed/blue, hassled/pushed around, angry/hostile, worried/
anxious, criticized/put down, bored; &URQEDFKȇVž 3RVLWLYH$HFWLWHPVKDSS\ZDUP
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friendly, enjoying myself, energetic, cheerful, enthusiastic, relaxed; &URQEDFKȇVž = .91; sliders
from 0 = not at all to 100 = very muchDGDSWHGIURP.DKQHPDQ 

)ROORZLQJWKLVSDUWLFLSDQWVDQVZHUHGȴYHTXHVWLRQVUHODWHGWRH[SHULHQFHGUHZDUG &URQEDFKȇVž
 :HLQTXLUHGLQWRSDUWLFLSDQWVȇVHQVHRIHQJDJHPHQW Ȋ7RZKDWH[WHQWGLG\RXIHHOHQJDJHG
GXULQJWKHDFWLYLW\"ȋ PHDQLQJ Ȋ7RZKDWH[WHQWGLGWKLVDFWLYLW\IHHOPHDQLQJIXOIRU\RX"ȋ JRDO
UHOHYDQFH Ȋ7RZKDWH[WHQWGLG\RXIHHOWKHDFWLYLW\KHOSHG\RXDFKLHYHLPSRUWDQWJRDOV EHVLGHV
FRPSOHWLQJWKLVVWXG\ "ȋ \LHOGHGUHVXOWV Ȋ7RZKDWH[WHQWGR\RXIHHOWKLVDFWLYLW\EURXJKW\RX
VRPHWKLQJȋ" DQGIHHOLQJVRIFRPSHWHQFH Ȋ7RZKDWH[WHQWGLGWKLVDFWLYLW\KHOS\RXWRJHW
EHWWHUDWDFHUWDLQVNLOO"ȋDOODQVZHUHGRQD/LNHUWVFDOHIURP not at all to 7 = very much).

6XEVHTXHQWO\SDUWLFLSDQWVUHSRUWHGRQWKHLUPHQWDODFWLYLW\ Ȋ7RZKDWH[WHQWZHUH\RXPHQWDOO\
DFWLYHGXULQJWKLVDFWLYLW\"ȋ DQGWKHLUSK\VLFDODFWLYLW\ Ȋ7RZKDWH[WHQWZHUH\RXSK\VLFDOO\
DFWLYHGXULQJWKLVDFWLYLW\"ȋERWKDQVZHUHGRQD/LNHUWVFDOHIURP not at all to 7 = very much).
5HJDUGLQJPHQWDODFWLYLW\ZHJDYHWKHIROORZLQJH[SODQDWLRQȊ:LWKWKLV>PHQWDODFWLYLW\@ZH
mean how much you needed to think during this activity. We mean to what extent you were
mentally active with the activity, not to what extent you were mentally active with thoughts
unrelated to the activity”.

)LQDOO\SDUWLFLSDQWVUHSRUWHGRQWKHLURYHUDOOVDWLVIDFWLRQZLWKWKHDFWLYLW\ Ȋ$OOWKLQJVFRQVLGHUHG
KRZVDWLVȴHGGLG\RXIHHODIWHUWKHDFWLYLW\"ȋ/LNHUWVFDOHIURP not at all to 7 = very much).
Day Reconstruction questionnaire. 7KHGD\DIWHUȴOOLQJRXWWKHH[WHQVLYHSRVWDFWLYLW\TXHV
tionnaire on an activity, participants answered a number of questions regarding the other
activities they carried out during the previous day (adapted version of the Day Reconstruction
0HWKRG.DKQHPDQ )LUVWSDUWLFLSDQWVZHUHDVNHGWRLQGLFDWHZKLFKGD\RIWKHZHHN
their previous day was, and what time they got up and went to sleep. Next, they provided a
list of all activities they carried out during the previous day (time, activity category, activity,
with whom, where). After listing all activities, participants answered a number of questions
regarding each activity.

)LUVWSHRSOHZHUHDVNHGWRUHSRUWRQWKHLUKDSSLQHVV Ȋ+RZKDSS\GLG\RXIHHOGXULQJWKLV
activity?”, slider from 0 = not at all to 100 = very much). Next, participants were asked about
WKHLUPHQWDODFWLYLW\ Ȋ7RZKDWH[WHQWZHUH\RXPHQWDOO\DFWLYHGXULQJWKLVDFWLYLW\"ȋ DQGWKHLU
SK\VLFDODFWLYLW\ Ȋ7RZKDWH[WHQWZHUH\RXSK\VLFDOO\DFWLYHGXULQJWKLVDFWLYLW\"ȋERWKDQV
ZHUHGRQD/LNHUWVFDOHIURP not at all to 7 = very much). Finally, participants indicated
WKHLUVDWLVIDFWLRQZLWKWKHDFWLYLW\ Ȋ$OOWKLQJVFRQVLGHUHGKRZVDWLVȴHGGLG\RXIHHODIWHUWKLV
DFWLYLW\"ȋ/LNHUWVFDOHIURP not at all to 7 = very much). After answering these questions for
each activity separately, participants were asked to report on their overall satisfaction with
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WKHLUSUHYLRXVGD\ Ȋ$OOWKLQJVFRQVLGHUHGKRZVDWLVȴHGDUH\RXZLWK\RXUSUHYLRXVGD\"ȋ/LNHUW
scale from 1 = not at all to 7 = very much).

Data cleaning and preparation
7KHSUHPHDVXUHZDVȴOOHGRXWE\SDUWLFLSDQWV2IWKHVHSDUWLFLSDQWVSHRSOHFRQWLQXHG
ZLWKWKHVHFRQGSDUWRIWKHVWXG\ FDUU\LQJRXWDFWLYLWLHVDQGRUȴOOLQJRXWTXHVWLRQQDLUHV ΖQ
line with our pre-registration, participants who failed to carry out an activity from the list at
OHDVWIRXUWLPHV DVLQGLFDWHGE\WKHQXPEHURIH[WHQVLYHSRVWDFWLYLW\TXHVWLRQQDLUHVȴOOHG
out) were excluded from the analyses. Furthermore, as pre-registered, outliers in the betweensubject analyses deviating more than 3 standard deviations from the mean were excluded.12

Data analysis
Experimental analyses. We carried out Analyses of Covariance (ANCOVA) to examine whether
FRQGLWLRQ LQȵXHQFHG SDUWLFLSDQWVȇ VWDWH KDSSLQHVV DQG VDWLVIDFWLRQ WUDLW KDSSLQHVV DQG
satisfaction, and state/trait experienced reward. We controlled the analyses on state happiness/satisfaction for people’s mean state happiness/satisfaction as measured by the Day
reconstruction questionnaire. Furthermore, we controlled the analyses on trait happiness/
satisfaction/reward for people’s pre-measure on trait happiness/satisfaction/reward.13

Correlational analyses. Furthermore, as in Study 2.1 and as pre-registered, we carried out
OLQHDUPL[HGHHFWVPRGHOVWRWHVWWKHUHODWLRQEHWZHHQSK\VLFDOPHQWDODFWLYLW\DQGVWDWH
happiness/satisfaction, as well as linear regression analyses to test the relation between mean
phy sical/mental activity and trait happiness/satisfaction (Day Reconstruction data). Again,
relations between physical activity and trait happiness/satisfaction were controlled for mental
activity and vice versa.

12 3UHPHDVXUHRXWOLHURQ'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHRXWOLHUVRQ&DQWULO/DGGHURXWOLHU
RQ6XEMHFWLYH+DSSLQHVV6FDOHRXWOLHUVRQ3RVLWLYH$HFW OHLVXUH RXWOLHURQ&RPSHWHQFHVXEVFDOH
of Basic Need Satisfaction in General Scale (work/study), 1 outlier on Personal Growth subscale of
WKH5\6FDOHVRI3V\FKRORJLFDO:HOOEHLQJRXWOLHURQ3XUSRVHLQ/LIHVXEVFDOHRIWKH5\6FDOHV
RI3V\FKRORJLFDO:HOOEHLQJ ZRUNVWXG\ 3RVWPHDVXUHRXWOLHUVRQ&DQWULO/DGGHURXWOLHUVRQ
6XEMHFWLYH+DSSLQHVV6FDOHRXWOLHURQ3RVLWLYH$HFW OHLVXUH RXWOLHURQ1HJDWLYH$HFW ZRUN
study), 1 outlier on Competence subscale of Basic Need Satisfaction in General Scale, 3 outliers on
Competence subscale of Basic Need Satisfaction in General Scale (work/study); 1 outlier on Purpose
LQ/LIHVXEVFDOHRIWKH5\6FDOHVRI3V\FKRORJLFDO:HOOEHLQJ ZRUNVWXG\ 
13 Controlling these analyses for participants’ mean physical and mental activity did not change the
reported results.
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Results
Descriptive statistics
Across the 8254 activities reported in the Day Reconstruction questionnaires, physical activity
averaged 2.68 (scale from 1 to 7) and mental activity averaged 3.43 (scale from 1 to 7). Furthermore, happiness averaged 60.76 (scale from 0 to 100) and satisfaction averaged 4.95 (scale
from 1 to 7).

Manipulation check
Post-activity questionnaire. An ANOVA with condition (physical, mental, passive, no) as an
independent variable and state physical activity (during manipulated activity) as the dependent
YDULDEOHVKRZHGDVLJQLȴFDQWPDLQHHFWF(3, 166) = 241.73, p < .001, SDUWLDOƄt = .81. Simple
contrasts revealed that participants in the physical activity condition (M = 5.52, SD = 0.96) were
more physically active while carrying out an activity from the list compared to participants in
the mental activity condition (M = 1.48, SD = 0.57), p < .001, the passive activity condition (M =
1.80, SD = 0.85), p < .001, and the control condition (M = 2.54, SD = 0.84), p < .001. Furthermore,
SDUWLFLSDQWV LQ WKH PHQWDO DFWLYLW\ FRQGLWLRQ ZHUH PDUJLQDOO\ VLJQLȴFDQWO\ OHVV SK\VLFDOO\
active compared to participants in the passive activity condition, p DQGVLJQLȴFDQWO\OHVV
physically active compared to participants in the control condition, p < .001. Finally, participants
in the passive activity condition were less physically active compared to participants in the
control condition, p < .001.

An ANOVA with condition (physical, mental, passive, no) as an independent variable and state
PHQWDODFWLYLW\ GXULQJPDQLSXODWHGDFWLYLW\ DVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQW
PDLQ HHFW F(3, 166) = 44.05, p < .001, SDUWLDO Ƅt = .44. Participants in the mental activity
condition (M = 4.84, SD = 0.87) were more mentally active while carrying out an activity from the
list compared to participants in the physical activity condition (M = 3.00, SD = 1.03), p < .001, the
passive activity condition (M = 2.70, SD = 0.93), p < .001, and the control condition (M = 3.26, SD
= 1.18), p)XUWKHUPRUHSDUWLFLSDQWVLQWKHSK\VLFDODFWLYLW\FRQGLWLRQGLGQRWGLHUIURP
the passive activity condition, p = .17, and the control condition, p = .25. Finally, participants in
the passive activity condition were less mentally active compared to participants in the control
condition, p $VVXFKRXUPDQLSXODWLRQKDGWKHGHVLUHGHHFWRQSDUWLFLSDQWVȇSK\VLFDO
and mental activity levels while carrying out an activity from the list.

The number of times an activity from the list was chosen in the physical, mental, and passive
activity conditions, as well as the activities people reported on in the control condition, can
be found in Appendix IV.

Day Reconstruction Questionnaire. An ANOVA with condition (physical, mental, passive,
no) as an independent variable and state physical activity (across all reported activities in
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WKH'D\5HFRQVWUXFWLRQTXHVWLRQQDLUHV DVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQW
PDLQHHFWF < 1. An ANOVA with condition (physical, mental, passive, no) as an independent
variable and state mental activity (across all reported activities in the Day Reconstruction
TXHVWLRQQDLUHV DVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWPDLQHHFWHLWKHUF(3,
165) = 1.67, p = .18. In view of this result, our physical and mental activity manipulation did not
seem to increase people’s overall level of physical/mental activity over the two weeks (we did
QRWKDYHDVSHFLȴFSUHUHJLVWHUHGK\SRWKHVLVDERXWWKLV 

([SHULPHQWDOȴQGLQJV
Correlations state happiness, satisfaction, and reward. State happiness showed a strong
positive correlation with state satisfaction, r(168) = .72, p < .001, and a moderate positive correlation with state reward, r(168) = .43, p < .001. State satisfaction and state reward were strongly
positively correlated as well, r(169) = .69, p < .001.

State happiness. An ANCOVA with condition (physical, mental, passive, no) as an independent
variable, overall state happiness as a control variable, and state happiness (during manipulated
DFWLYLW\ DVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWPDLQHHFWF(3, 163) = 9.01, p < .001,
SDUWLDOƄt = .14. Participants in the physical activity condition (M = 65.35, SD = 13.08) were happier
while carrying out an activity from the list compared to participants in the mental activity
condition (M = 51.45, SD = 14.28), p < .001, and the control condition (M = 56.68, SD = 13.68), p =
.006, but not compared to participants in the passive activity condition (M = 59.24, SD = 14.54),
p = .23. Furthermore, participants in the mental activity condition were less happy compared
to participants in the passive activity condition, p DQGPDUJLQDOO\VLJQLȴFDQWO\OHVVKDSS\
compared to participants in the control condition, p = .08. Finally, participants in the passive

Figure 2.4. Means and standard deviations for state happiness per condition (Study 2.2; error bars show
one standard deviation).
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DFWLYLW\FRQGLWLRQDQGWKHFRQWUROFRQGLWLRQGLGQRWVLJQLȴFDQWO\GLHUp = .15 (see Figure 2.4
for a graphical presentation of the means and standard deviations).

In sum, participants in the physical activity condition felt happier while carrying out an activity
IURPWKHOLVWFRPSDUHGWRSDUWLFLSDQWVLQWKHFRQWUROFRQGLWLRQ FRQȴUPLQJRXUSUHUHJLVWHUHG
K\SRWKHVLV EXWQRWFRPSDUHGWRSDUWLFLSDQWVLQWKHSDVVLYHDFWLYLW\FRQGLWLRQ QRWFRQȴUPLQJ
our pre-registered hypothesis). Participants in the mental activity condition felt marginally
VLJQLȴFDQWO\OHVVKDSS\ZKLOHFDUU\LQJRXWDQDFWLYLW\IURPWKHOLVWFRPSDUHGWRSDUWLFLSDQWV
LQWKHFRQWUROFRQGLWLRQDQGVLJQLȴFDQWO\OHVVKDSS\FRPSDUHGWRSDUWLFLSDQWVLQWKHSDVVLYH
activity condition (in line with our pre-registered hypotheses).

State satisfaction. An ANCOVA with condition (physical, mental, passive, no) as an independent
variable, overall state satisfaction as a control variable, and state satisfaction (after manipulated
DFWLYLW\ DVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWPDLQHHFWF(3, 164) = 10.76, p < .001,
SDUWLDOƄt = .16. Participants in the physical activity condition (M = 5.34, SD = 0.67) were more
VDWLVȴHGDIWHUFDUU\LQJRXWDQDFWLYLW\IURPWKHOLVWFRPSDUHGWRSDUWLFLSDQWVLQWKHPHQWDO
activity condition (M = 4.56, SD = 0.76), p < .001, the passive activity condition (M = 4.58, SD =
0.72), p < .001, and the control condition (M = 4.94, SD = 0.74), p = .04. Furthermore, participants
LQWKHPHQWDODFWLYLW\FRQGLWLRQZHUHOHVVVDWLVȴHGFRPSDUHGWRSDUWLFLSDQWVLQWKHFRQWURO
condition, p 7KHUHZDVQRGLHUHQFHEHWZHHQWKHPHQWDODFWLYLW\FRQGLWLRQDQGWKH
passive activity condition, p = .87. Finally, participants in the passive activity condition were
OHVVVDWLVȴHGFRPSDUHGWRSDUWLFLSDQWVLQWKHFRQWUROFRQGLWLRQp = .03 (see Figure 2.5 for a
graphical presentation of the means and standard deviations). An ANCOVA with condition
(physical, mental, passive, no) as an independent variable, overall state satisfaction as a control

Figure 2.5. Means and standard deviations for state satisfaction per condition (Study 2.2; error bars
show one standard deviation).
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YDULDEOHDQGVDWLVIDFWLRQZLWKRQHȇVGD\DVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQW
PDLQHHFWF < 1.

ΖQVXPSDUWLFLSDQWVLQWKHSK\VLFDODFWLYLW\FRQGLWLRQZHUHPRUHVDWLVȴHGGLUHFWO\DIWHUFDUU\LQJ
RXWWKHDFWLYLW\FRPSDUHGWRSDUWLFLSDQWVLQWKHRWKHUFRQGLWLRQV FRQȴUPLQJRXUSUHUHJLVWHUHG
K\SRWKHVHV 3DUWLFLSDQWVLQWKHPHQWDODFWLYLW\FRQGLWLRQZHUHOHVVVDWLVȴHGFRPSDUHGWR
SDUWLFLSDQWVLQWKHFRQWUROFRQGLWLRQDQGHTXDOO\VDWLVȴHGFRPSDUHGWRSDUWLFLSDQWVLQWKH
SDVVLYH DFWLYLW\ FRQGLWLRQ QRW FRQȴUPLQJ RXU SUHUHJLVWHUHG K\SRWKHVHV  7KHUH ZHUH QR
VLJQLȴFDQWGLHUHQFHVEHWZHHQWKHFRQGLWLRQVZLWKUHJDUGWRVDWLVIDFWLRQZLWKRQHȇVGD\DVD
ZKROH QRWFRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVHV 
State reward. An ANCOVA with condition (physical, mental, passive, no) as an independent
variable and state reward (during manipulated activity) as the dependent variable showed a
VLJQLȴFDQWPDLQHHFWF(3, 166) = 13.35, p < .001, SDUWLDOƄt = .19. Participants in the physical
activity condition (M = 4.22, SD = 0.94) experienced more reward while carrying out an activity
from the list compared to participants in the mental activity condition (M = 3.71, SD = 0.89), p
= .003, and the passive activity condition (M = 3.09, SD = 0.70), p < .001, but not compared to
participants in the control condition (M = 3.97, SD = 0.72), p = .17. Furthermore, participants
in the mental activity condition experienced more reward compared to participants in the
passive activity condition, p = .001, but not compared to participants in the control condition,
p = .16. Finally, participants in the passive activity condition experienced less reward compared
to participants in the control condition, p < .001 (see Figure 2.6 for a graphical presentation of
the means and standard deviations).

Figure 2.6. Means and standard deviations for state reward per condition (Study 2.2; error bars show
one standard deviation).
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Participants in both the physical and mental activity conditions experienced more reward while
FDUU\LQJRXWWKHDFWLYLW\FRPSDUHGWRSDUWLFLSDQWVLQWKHSDVVLYHDFWLYLW\FRQGLWLRQ FRQȴUPLQJ
RXU SUHUHJLVWHUHG K\SRWKHVHV  +RZHYHU SDUWLFLSDQWV LQ WKH SK\VLFDO DQG PHQWDO DFWLYLW\
condition did not experience more reward compared to participants in the control condition
QRVLJQLȴFDQWGLHUHQFHQRWFRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVHV 
Mediation analyses were carried out in order to examine whether the positive relation between
physical activity (versus passive activity) and state satisfaction was mediated by experienced
reward. A regression analysis with physical activity (versus passive activity) as a predictor,
overall state satisfaction as a control variable, and state satisfaction (after manipulated activity)
DVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWSRVLWLYHUHODWLRQſb= .40, SE bt(78)b bpb
.001, rpartial = .46. Furthermore, a regression analysis with physical activity (versus passive
activity) as a predictor, overall state satisfaction as a control variable, and experienced reward
DIWHUPDQLSXODWHGDFWLYLW\ DVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWSRVLWLYHUHODWLRQſb=
.51, SE bt(79)b bpbrpartial = .53. Finally, a regression analysis with physical activity
(versus passive activity) and experienced reward as predictors, overall state satisfaction as a
control variable, and state satisfaction (after manipulated activity) as the dependent variable
VKRZHGDVLJQLȴFDQWSRVLWLYHUHODWLRQEHWZHHQH[SHULHQFHGUHZDUGDQGVWDWHVDWLVIDFWLRQſb=
.60, SE bt(77)b bpbrpartial = .64. The relation between physical activity and state
VDWLVIDFWLRQEHFDPHQRQVLJQLȴFDQWſb= .09, SE bt(77)b bpb rpartial = .13. A Sobel
WHVWLQGLFDWHGWKDWWKLVZDVDVLJQLȴFDQWPHGLDWLRQHHFWSobel test statistic = 4.42, SE = 0.11,
p < .001. As such, the relation between physical (versus passive activity) and state satisfaction
was mediated by experienced reward.14

Trait happiness and satisfaction. An ANCOVA with condition (physical, mental, passive, no) as
an independent variable and the trait happiness/satisfaction/emotions post-measure as the
dependent variable (controlled for trait happiness/satisfaction/emotions pre-measure) did
QRWVKRZVLJQLȴFDQWPDLQHHFWV QRWFRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVHVVHHRQOLQH
supplementary materials).

Trait psychological well-being. An ANCOVA with condition (physical, mental, passive, no) as
an independent variable and the trait purpose/personal growth/competence post-measure
as the dependent variable (controlled for the trait purpose/personal growth/competence pre-

14 We additionally tested a reversed mediation model (i.e., switching around state reward and state
VDWLVIDFWLRQ  7KH UHODWLRQ EHWZHHQ SK\VLFDO DFWLYLW\ DQG VWDWH UHZDUG UHPDLQHG VLJQLȴFDQW ZKHQ
controlling for state satisfaction, ſb= .24, SE bt(77)b bpb rpartial = .32. As such, it seems
that state reward mediates the relation between physical activity and satisfaction, rather than that
state satisfaction mediates the relation between physical activity and state reward.
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PHDVXUH GLGQRWVKRZVLJQLȴFDQWPDLQHHFWV QRWFRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVHV
see online supplementary materials).

&RUUHODWLRQDOȴQGLQJV
ΖQWKH'D\5HFRQVWUXFWLRQTXHVWLRQQDLUHSDUWLFLSDQWVȴOOHGRXWDOODFWLYLWLHVWKH\GLGGXULQJ
their previous day, as well as their physical activity, mental activity, and happiness during each
activity, and their satisfaction after each activity. This allowed us to replicate the correlational
ȴQGLQJVIURP6WXG\ΖQOLQHZLWKRXUSUHUHJLVWUDWLRQZHFDUULHGRXWWKHVHDQDO\VHVZLWK
the Day Reconstruction Data from all conditions. Analyses for the control condition only
can be found in the online supplementary materials. While carrying out these correlational
analyses within the control condition only may be considered cleaner, these analyses had
limited statistical power. Indeed, although the pattern of results was generally the same
when analyzing data from the control condition only, results did not always reach statistical
VLJQLȴFDQFH
Physical activity and state happiness. $OLQHDUPL[HGHHFWVPRGHOZLWKSK\VLFDODFWLYLW\
(linear and quadratic term), activity category (leisure vs. necessary), and their interaction as
SUHGLFWRUVDQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQ
for the linear term, Estimate = -0.15(0.28), 95% CI >@+RZHYHUWKHUHZDVDVLJQLȴFDQW
interaction for the quadratic term, Estimate = -0.90(0.29), 99% CI [-1.65, -0.16]. Therefore, we
carried out analyses for the two activity categories separately.

$OLQHDUPL[HGHHFWVPRGHOZLWKOHLVXUHSK\VLFDODFWLYLW\ OLQHDUDQGTXDGUDWLFWHUP DVD
SUHGLFWRUDQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWSRVLWLYHOLQHDU
relation, Estimate = 1.86(0.49), 99% CI >@DVZHOODVDVLJQLȴFDQWSRVLWLYHTXDGUDWLFUH
lation, Estimate = 0.93(0.39), 95% CI [0.13, 1.65]. As such, there was a positive U-shaped relation

Figure 2.7. The relation between physical activity and state happiness (leisure and necessary) for Study
 EDVHGRQPRGHOFRQȴGHQFHEDQGV 
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between leisure physical activity and state happiness (although we did not predict a quadratic
UHODWLRQWKHJHQHUDOȴQGLQJFRQȴUPVRXUSUHUHJLVWHUHGK\SRWKHVLVVHH)LJXUHD 

$OLQHDUPL[HGHHFWVPRGHOZLWKQHFHVVDU\SK\VLFDODFWLYLW\ OLQHDUDQGTXDGUDWLFWHUP DVD
SUHGLFWRUDQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWSRVLWLYHOLQHDU
relation, Estimate = 1.23(0.52), 95% CI >@DVZHOODVDPDUJLQDOO\VLJQLȴFDQWQHJDWLYH
quadratic relation, Estimate = -0.82(0.44), 90% CI >@+HQFHWKHUHZDVDSRVLWLYH
somewhat curvilinear relation between necessary physical activity and state happiness (inverted U-shape; although we did not predict a quadratic relation in our pre-registration, the
JHQHUDOȴQGLQJFRQȴUPVRXUSUHUHJLVWHUHGK\SRWKHVLVVHH)LJXUHE 
Mental activity and state happiness. $OLQHDUPL[HGHHFWVPRGHOZLWKPHQWDODFWLYLW\ OLQHDU
and quadratic term), activity category (leisure vs. necessary), and their interaction as predictors
DQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQIRUWKH
linear term, Estimate = -0.39(0.35), 95% CI [-1.09, 0.30], nor the quadratic term, Estimate =
-0.18(0.30), 95% CI >@7KHPDLQHHFWRIWKHOLQHDUWHUPZDVQRWVLJQLȴFDQWEstimate
= -0.12(0.41), 95% CI >@DQGWKHPDLQHHFWRIWKHTXDGUDWLFWHUPZDVPDUJLQDOO\
VLJQLȴFDQWEstimate = -0.59(0.35), 90% CI >@$VZHSUHUHJLVWHUHGVSHFLȴFSUHGLFWLRQV
for leisure and necessary mental activities, we carried out analyses for leisure and necessary
DFWLYLWLHVVHSDUDWHO\WRR GHVSLWHWKHDEVHQFHRIDVLJQLȴFDQWLQWHUDFWLRQ 

$ OLQHDU PL[HGHHFWV PRGHO ZLWK OHLVXUH PHQWDO DFWLYLW\ OLQHDU DQG TXDGUDWLF WHUP  DV D
SUHGLFWRUDQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHGLGQRWUHYHDODVLJQLȴFDQWOLQHDU
relation, Estimate = 0.40(0.55), 95% CI >@QRUDVLJQLȴFDQWTXDGUDWLFUHODWLRQEstimate =
-0.50(0.49), 95% CI [-1.43, 0.39]. Therefore, there was no relation between leisure mental activity
DQGVWDWHKDSSLQHVV FRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVLVVHH)LJXUHD 

Figure 2.8. The relation between mental activity and state happiness (leisure and necessary) for Study
 EDVHGRQPRGHOFRQȴGHQFHEDQGV 
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$OLQHDUPL[HGHHFWVPRGHOZLWKQHFHVVDU\PHQWDODFWLYLW\ OLQHDUDQGTXDGUDWLFWHUP DV
DSUHGLFWRUDQGVWDWHKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHGLGQRWUHYHDODVLJQLȴFDQWOLQHDU
relation, Estimate = -0.75(0.53), 95% CI >@+RZHYHUWKHUHZDVDPDUJLQDOO\VLJQLȴFDQW
negative quadratic relation, Estimate = -0.67(0.43), 90% CI >@+HQFHWKHUHZDVD
somewhat curvilinear relation (inverted U-shape) between necessary mental activity and state
KDSSLQHVV DOWKRXJKZHSUHGLFWHGDQHJDWLYHOLQHDUWHUPDVZHOOWKHJHQHUDOȴQGLQJLVLQOLQH
with our pre-registered hypothesis; see Figure 2.8b).

Physical activity and state satisfaction. $OLQHDUPL[HGHHFWVPRGHOZLWKSK\VLFDODFWLYLW\
(linear and quadratic term), activity category (leisure vs. necessary), and their interaction as
SUHGLFWRUVDQGVWDWHVDWLVIDFWLRQDVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWLQWHUDFWLRQ
for the linear term, Estimate = -0.07(0.02), 99% CI [-0.12, -0.03], but not for the quadratic term,
Estimate = -0.01(0.02), 95% CI >@ΖQYLHZRIWKHVLJQLȴFDQWLQWHUDFWLRQIRUWKHOLQHDU
term, we carried out analyses for the two activity categories separately.

$OLQHDUPL[HGHHFWVPRGHOZLWKOHLVXUHSK\VLFDODFWLYLW\ OLQHDUDQGTXDGUDWLFWHUP DVD
SUHGLFWRUDQGVWDWHVDWLVIDFWLRQDVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWSRVLWLYHOLQHDU
relation, Estimate = 0.30(0.03), 99% CI >@DVZHOODVDVLJQLȴFDQWSRVLWLYHTXDGUDWLF
relation, Estimate = 0.08(0.02), 99% CI [0.03, 0.13]. As such, there was a positive U-shaped
relation between leisure physical activity and state satisfaction (although we did not predict a
TXDGUDWLFUHODWLRQWKHJHQHUDOȴQGLQJFRQȴUPVRXUSUHUHJLVWHUHGK\SRWKHVLVVHH)LJXUHD 

$OLQHDUPL[HGHHFWVPRGHOZLWKQHFHVVDU\SK\VLFDODFWLYLW\ OLQHDUDQGTXDGUDWLFWHUP DVD
SUHGLFWRUDQGVWDWHVDWLVIDFWLRQDVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWSRVLWLYHOLQHDU
relation, Estimate = 0.12(0.03), 99% CI >@DVZHOODVDVLJQLȴFDQWSRVLWLYHTXDGUDWLF
relation, Estimate = 0.07(0.02), 99% CI >@+HQFHWKHUHODWLRQEHWZHHQQHFHVVDU\
physical activity and state satisfaction can be described as a positive U-shape (although we did

Figure 2.9. The relation between physical activity and state satisfaction (leisure and necessary) for Study
 EDVHGRQPRGHOFRQȴGHQFHEDQGV 
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QRWSUHGLFWDTXDGUDWLFUHODWLRQWKHJHQHUDOȴQGLQJFRQȴUPVRXUSUHUHJLVWHUHGK\SRWKHVLV
see Figure 2.9b).15

Mental activity and state satisfaction. $OLQHDUPL[HGHHFWVPRGHOZLWKPHQWDODFWLYLW\ OLQHDU
and quadratic term), activity category (leisure vs. necessary), and their interaction as predictors
DQGVWDWHVDWLVIDFWLRQDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQIRU
either the linear term, Estimate = -0.01(0.02), 95% CI [-0.04, 0.03], or the quadratic term, Estimate
= 0.01(0.02), 95% CI >@7KHUHZDVDVLJQLȴFDQWSRVLWLYHOLQHDUUHODWLRQEstimate =
0.16(0.03), 95% CI >@DQGDPDUJLQDOO\VLJQLȴFDQWSRVLWLYHTXDGUDWLFUHODWLRQEstimate
= 0.04(0.02), 90% CI [0.003, 0.07]. This indicates a positive relation between both leisure and
necessary mental activity and state satisfaction, with a slight U-shape (although we did not
SUHGLFWDTXDGUDWLFUHODWLRQWKHJHQHUDOȴQGLQJFRQȴUPVRXUSUHUHJLVWHUHGK\SRWKHVLVVHH
Figure 2.10a and b).

Trait happiness and satisfaction. Regression analyses with mean physical activity as a predictor,
mean mental activity as a predictor, and the trait measures of happiness and satisfaction as
WKHGHSHQGHQWYDULDEOHGLGQRWUHYHDODFOHDUSDWWHUQRIUHVXOWV VSRUDGLFPDUJLQDOO\VLJQLȴFDQW
VLJQLȴFDQWUHVXOWVQRWFRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVHVVHHRQOLQHVXSSOHPHQWDU\
materials).

Summary and discussion
Physical activity
Regarding state happiness, the correlational results of Study 2.2 (Day Reconstruction part)
showed a positive U-shaped relation for leisure physical activity, and a positive somewhat

Figure 2.10. The relation between mental activity and state satisfaction (leisure and necessary) for Study
 EDVHGRQPRGHOFRQȴGHQFHEDQGV 

15 No random correlation terms were included, as the model did not converge when including random
correlation terms.
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inverted U-shaped relation for necessary physical activity. Although we did not predict a curviOLQHDUUHODWLRQIRUOHLVXUHSK\VLFDODFWLYLW\WKHJHQHUDOȴQGLQJVDUHLQOLQHZLWK6WXG\DQG
our pre-registered hypotheses. Participants in the physical activity condition felt happier while
FDUU\LQJRXWDFWLYLWLHVFRPSDUHGWRSDUWLFLSDQWVLQWKHFRQWUROFRQGLWLRQ FRQȴUPLQJRXUSUH
registered hypothesis), but not compared to participants in the passive activity condition (not
FRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVLV $VVXJJHVWHGLQWKH*HQHUDOGLVFXVVLRQWKHSDVVLYH
activity condition may have acted like a relaxation condition to some extent.

Regarding state satisfaction, the correlational results of Study 2.2 revealed a positive U-shaped
relation for physical leisure as well as necessary activity. In line with this, the experimental
results of Study 2.2 showed that participants in the physical activity condition were more
VDWLVȴHGGLUHFWO\DIWHUFDUU\LQJRXWDFWLYLWLHVFRPSDUHGWRSDUWLFLSDQWVLQWKHRWKHUFRQGLWLRQV
FRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVHV 3DUWLFLSDQWVLQWKHSK\VLFDODFWLYLW\FRQGLWLRQDOVR
H[SHULHQFHGPRUHUHZDUGFRPSDUHGWRSDUWLFLSDQWVLQWKHSDVVLYHDFWLYLW\FRQGLWLRQ FRQȴUPLQJ
our pre-registered hypothesis). Moreover, experienced reward mediated the relation between
the physical (versus passive) activity condition and state satisfaction. The physical activity
FRQGLWLRQGLGQRWGLHUIURPWKHFRQWUROFRQGLWLRQZLWKUHJDUGWRH[SHULHQFHGUHZDUG QRW
FRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVLV 1HLWKHUWKHH[SHULPHQWDOQRUWKHFRUUHODWLRQDO
UHVXOWVRI6WXG\VKRZHGFOHDUȴQGLQJVZLWKUHJDUGWRWUDLWKDSSLQHVVDQGVDWLVIDFWLRQ QRW
FRQȴUPLQJRXUK\SRWKHVHV 

Mental activity
Regarding state happiness, the correlational results of Study 2.2 revealed a somewhat
curvilinear relation for necessary mental activity (inverted U-shape), and no rela tion for
leisure mental activity. These results were largely in line with Study 2.1 and our pre-registered
hypotheses (in Study 2.1, there was a negative inverted U-shape for necessary mental activity).
The experimental results of Study 2.2 showed that participants in the mental activity condition
ZHUHPDUJLQDOO\VLJQLȴFDQWO\OHVVKDSS\FRPSDUHGWRWKHFRQWUROFRQGLWLRQDQGVLJQLȴFDQWO\OHVV
KDSS\FRPSDUHGWRWKHSDVVLYHDFWLYLW\FRQGLWLRQ FRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVHV 
Importantly, the correlational results of Study 2.2 revealed a positive U-shaped relation with
VWDWHVDWLVIDFWLRQIRUPHQWDOOHLVXUHDVZHOODVQHFHVVDU\DFWLYLW\ FRQȴUPLQJRXUSUHUHJLVWHUHG
K\SRWKHVHV +RZHYHUWKHH[SHULPHQWDOUHVXOWVRI6WXG\VKRZHGWKDWSDUWLFLSDQWVLQWKH
PHQWDODFWLYLW\FRQGLWLRQZHUHOHVVVDWLVȴHGFRPSDUHGWRSDUWLFLSDQWVLQWKHFRQWUROFRQGLWLRQ
DQGHTXDOO\VDWLVȴHGFRPSDUHGWRSDUWLFLSDQWVLQWKHSDVVLYHDFWLYLW\FRQGLWLRQ QRWFRQȴUPLQJ
our pre-registered hypotheses). Participants in the mental activity condition experienced more
UHZDUGFRPSDUHGWRSDUWLFLSDQWVLQWKHSDVVLYHDFWLYLW\FRQGLWLRQ FRQȴUPLQJRXUSUHUHJLVWHUHG
K\SRWKHVLV EXWQRWFRPSDUHGWRSDUWLFLSDQWVLQWKHFRQWUROFRQGLWLRQ QRWFRQȴUPLQJRXU
pre-registered hypothesis). As suggested in the General discussion, participants in the mental
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activity condition may have lacked a sense of autonomy while carrying out activities from
our list.

Manipulation check
:KLOHRXUSK\VLFDODQGPHQWDODFWLYLW\PDQLSXODWLRQVKDGWKHGHVLUHGHHFWRQSDUWLFLSDQWVȇ
physical and mental activity levels while carrying out an activity from the list, these
manipulations did not seem to increase people’s overall level of physical/mental activity over
the two weeks (as measured by the Day Reconstruction questionnaires). The physical and
PHQWDODFWLYLW\LQGXFHGE\RXUPDQLSXODWLRQVPD\QRWKDYHEHHQVXɝFLHQWWRUDLVHSDUWLFLSDQWVȇ
RYHUDOOSK\VLFDORUPHQWDODFWLYLW\OHYHO+RZHYHULWLVDOVRSRVVLEOHWKDWSHRSOHGLGQRWFRPSO\
with our instructions. People may not have carried out the activities seriously (e.g. too short),
people may have reported on activities they would have done regardless of their participation
in our study, or people may not have carried out any physical or mental activities at all. As
participants recruited via Psychologie Magazine were not rewarded for their participation, these
participants did not really have a reason to cheat (they could simply stop participating without
any further consequences). Students recruited via the Radboud Research Participation System
may have had more reason to cheat, as they received study points for their participation.
+RZHYHUZKHQFDUU\LQJRXWWKHPDQLSXODWLRQFKHFNVIRUWKHWZRUHFUXLWPHQWJURXSVVHSDUDWHO\
WKLVGLGQRWOHDGWRGLHUHQWUHVXOWV

GENERAL DISCUSSION AND CONCLUSION
Summary
We investigated the relation between physical activity, mental activity, and subjective wellEHLQJZLWKDQH[SHULHQFHVDPSOLQJVWXG\ 6WXG\ DQGDSUHUHJLVWHUHGȴHOGH[SHULPHQW
(including a correlational Day Reconstruction part; Study 2.2). Our correlational results were
highly consistent across Study 2.1 and 2.2. Physical activity showed a positive relation with
state happiness for leisure activities, and a positive curvilinear relation with state happiness
for necessary activities (inverted U-shape). Mind-wandering valence seemed to mediate
the relation between physical activity and state happiness. For mental activity, there was a
curvilinear relation with state happiness for necessary activities (inverted U-shape), and no
UHODWLRQZLWKVWDWHKDSSLQHVVIRUOHLVXUHDFWLYLWLHV+RZHYHUERWKSK\VLFDODQGPHQWDODFWLYLW\
were related to satisfaction after leisure and necessary activities. The experimental results
6WXG\ ZHUHSDUWO\LQOLQHZLWKWKHFRUUHODWLRQDOȴQGLQJVDQGRXUSUHUHJLVWHUHGK\SRWKHVHV
No clear pattern of results was found for the trait measures of subjective well-being.

%HORZZHȴUVWGLVFXVVRXUȴQGLQJVLQUHODWLRQWRSUHYLRXVUHVHDUFKRQDFWLYLWLHVDQGVXEMHFWLYH
well-being. Next, we elaborate on the important role that autonomy seems to play throughout
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RXUȴQGLQJV)LQDOO\VRPHPHWKRGRORJLFDOOLPLWDWLRQVRIRXUVWXGLHVDUHGLVFXVVHGIROORZHG
by suggestions for future research.

Physical activity, mental activity, and subjective well-being
Physical activity and state well-being
The overall positive relation between daily life physical activity and state happiness was in
OLQHZLWKSUHYLRXVVWXGLHVRQVHOILQLWLDWHGSK\VLFDODFWLYLW\DQGSRVLWLYHDHFW .DQQLQJHWDO
.DQQLQJ 6FKOLFKW0DWDHWDO:LFKHUVHWDO +RZHYHUQRGLVWLQFWLRQ
was made between leisure and necessary activities in earlier work. This distinction is relevant
EHFDXVHWKHWZRW\SHVRISK\VLFDODFWLYLW\ZHUHGLHUHQWLDOO\UHODWHGWRVWDWHKDSSLQHVV7KDW
is, whereas leisure physical activity showed a positive relation with state happiness, necessary
physical activity showed a positive curvilinear relation. Few studies in the sports literature
suggest that high intensity physical exercise is enjoyed when self-chosen, but disliked when
LPSRVHG (NNHNDNLV HW DO  (NNHNDNLV  3HWUX]]HOOR  3DUȴWW HW DO  9D]RX
(NNHNDNLV  (NNHNDNLV   2XU ȴQGLQJV VKRZ WKDW DQ DFWLYLW\ EHLQJ QHFHVVDU\ EXW QRW
QHFHVVDULO\LPSRVHG LVVXɝFLHQWWRGDPSHQWKHSRVLWLYHUHODWLRQEHWZHHQSK\VLFDODFWLYLW\
and state happiness.

7KHH[SHULPHQWDOUHVXOWVRI6WXG\SDUWO\FRQȴUPHGWKHVHFRUUHODWLRQDOȴQGLQJVDQGRXU
pre-registered hypotheses: experienced happiness was higher in the physical activity condition
FRPSDUHGWRWKHFRQWUROFRQGLWLRQ$JDLQVWRXUH[SHFWDWLRQVQRGLHUHQFHZDVIRXQGEHWZHHQ
the physical and passive activity condition. It is possible that induced passive activities evoke
VRPHZKDWGLHUHQWDHFWLYHVWDWHVWKDQVHOILQLWLDWHGSDVVLYHDFWLYLWLHV:DWFKLQJWHOHYLVLRQ
was associated with both apathy and relaxation in previous research (Delle Fave et al., 2011). In
daily life, people may engage in passive leisure activities frequently and rather automatically,
also if these activities evoke a negative state (apathy) rather than a positive state (relaxation)
DWDSDUWLFXODUPRPHQW+RZHYHULQWKHFRQWH[WRIDVWXG\RQKDSSLQHVVLQGXFHGSDVVLYH
activities may evoke (conscious) relaxation rather than apathy. This may explain why passive
activities are related to lower happiness levels compared to physical activities in correlational
VWXGLHVEXWQRWLQWKHSUHVHQWȴHOGH[SHULPHQW

%RWKRXUFRUUHODWLRQDODQGH[SHULPHQWDOȴQGLQJVIURP6WXG\VKRZHGWKDWSK\VLFDODFWL
YLW\ZDVDVVRFLDWHGZLWKVDWLVIDFWLRQIROORZLQJDFWLYLWLHVΖQOLQHZLWKWKHVHȴQGLQJVSUHYLRXV
work in the exercise literature showed that people reported higher life satisfaction (Maher et
al., 2013; Maher et al., 2014) on exercise days compared to non-exercise days. Regarding the
H[SHULPHQWDOȴQGLQJVH[SHULHQFHGUHZDUG DFRPSRVLWHPHDVXUHRIHQJDJHPHQWPHDQLQJ
goal relevance, yielded results, and competence) mediated the relation between the physical
(versus passive) activity condition and state satisfaction. Although state satisfaction was
higher in the physical activity condition compared to the control condition, participants did
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not experience more reward in the physical activity condition. As such, self-chosen activities in
the control condition seemed to be quite rewarding. Experienced reward has not been tested
as a mediator of the relation between physical activity and state satisfaction before.

Mental activity and state well-being
While the relation between physical activity and subjective well-being has received considerable
attention in the literature, the relation between mental activity and subjective well-being has
received very limited attention. The curvilinear relation between necessary mental activity and
VWDWHKDSSLQHVV LQYHUWHG8VKDSH LVLQOLQHZLWKVRPHOLWHUDWXUHLQWKHȴHOGRIZRUNSV\FKRORJ\
7KLVOLWHUDWXUHVXJJHVWVWKDWPHQWDOHRUWLVUHODWHGWRSRVLWLYHVWDWHV HJDFWLYDWLRQ DVORQJDV
DQDFWLYLW\GRHVQRWH[FHHGRQHȇVFRSLQJDELOLWLHV /XQGEHUJ )UDQNHQKDHXVHU0HLMPDQ
0XOGHU 3UHYLRXVOLWHUDWXUHZDVPRVWO\IRFXVHGRQDHFWLYHVWDWHV HJDFWLYDWLRQ
WHQVLRQ GXULQJHRUWIXOZRUN:HH[DPLQHGSHRSOHȇVVWDWHKDSSLQHVVGXULQJYDULRXVOHYHOVRI
mental activity, across a wide variety of activities in people’s daily life.

Our correlational results (Study 2.1 and 2.2) did not reveal a relation between leisure mental
activity and state happiness. Possibly, people feel happy during self-chosen leisure activities
UHJDUGOHVV RI WKH UHTXLUHG PHQWDO DFWLYLW\ +RZHYHU RXU H[SHULPHQWDO UHVXOWV 6WXG\  
VKRZHGWKDWSDUWLFLSDQWVLQWKHPHQWDODFWLYLW\FRQGLWLRQIHOW PDUJLQDOO\ VLJQLȴFDQWO\OHVV
KDSS\FRPSDUHGWRSDUWLFLSDQWVLQWKHSDVVLYHDFWLYLW\DQGWKHFRQWUROFRQGLWLRQ FRQȴUPLQJ
RXUSUHUHJLVWHUHGK\SRWKHVHV ΖWLVSRVVLEOHWKDWPHQWDOO\HRUWIXOOHLVXUHDFWLYLWLHVDUHUHODWHG
to diminished state happiness (as our experimental data suggest), but that people generally
GRQRWVHHNRXWPHQWDOO\HRUWIXOOHLVXUHDFWLYLWLHVWKDWORZHUWKHLUPRPHQWDU\KDSSLQHVV ZH
had few data points for mentally active leisure in the correlational data). Another possibility is
that induced mental activities were experienced as compulsory or necessary activities rather
than as leisure activities in Study 2.2 (see section on ‘Autonomy’ below).

Although mental activity did not seem to be conducive of state happiness (curvilinear, negative, or no relation), mental activity did show a positive relation with state satisfaction in the
FRUUHODWLRQDODQDO\VHV FRQȴUPLQJRXUSUHUHJLVWHUHGK\SRWKHVLV 7KHVHGLHUHQWLDOUHODWLRQV
between mental activity, state happiness, and state satisfaction have not been shown in preYLRXVZRUN7KHH[SHULPHQWDOȴQGLQJVGLGQRWVXSSRUWWKHLGHDWKDWPHQWDODFWLYLW\LVUHODWHGWR
VWDWHVDWLVIDFWLRQSDUWLFLSDQWVLQWKHPHQWDODFWLYLW\FRQGLWLRQIHOWOHVVVDWLVȴHGDIWHUFDUU\LQJ
out an activity from our list compared to participants in the control condition and equally
VDWLVȴHGFRPSDUHGWRSDUWLFLSDQWVLQWKHSDVVLYHDFWLYLW\FRQGLWLRQ$SRWHQWLDOH[SODQDWLRQIRU
WKHGLHUHQFHLQȴQGLQJVEHWZHHQWKHFRUUHODWLRQDODQGH[SHULPHQWDOUHVXOWVZLOOEHSURYLGHG
below (section on ‘Autonomy’).
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Happiness versus satisfaction. $VPHQWDODFWLYLW\ZDVGLHUHQWLDOO\UHODWHGZLWKVWDWHKDSSLQHVV
(during the activity) and state satisfaction (directly after the activity), the distinction between
these two components of state well-being seems relevant. Previous literature suggests that
KDSSLQHVVUHȵHFWVWKHPRUHHPRWLRQDOFRPSRQHQWRIVXEMHFWLYHZHOOEHLQJZKLOHVDWLVIDFWLRQ
UHȵHFWVWKHPRUHFRJQLWLYHFRPSRQHQWRIVXEMHFWLYHZHOOEHLQJ 'LHQHU2LVKL /XFDV 
ΖWVHHPVOLNHO\WKDWHRUWIXOPHQWDODFWLYLW\LVUHODWHGWRWKHFRJQLWLYHFRPSRQHQWRIVXEMHFWLYH
ZHOOEHLQJUDWKHUWKDQWRWKHHPRWLRQDOFRPSRQHQW+RZHYHURQWKHEDVLVRIRXUUHVXOWVLWLV
XQFHUWDLQZKHWKHUPHQWDODFWLYLW\LVGLHUHQWLDOO\UHODWHGZLWKVWDWHKDSSLQHVVDQGVDWLVIDFWLRQ
RUZKHWKHUSHRSOHH[SHULHQFHQHJDWLYHDHFWLYHVWDWHVGXULQJPHQWDODFWLYLW\DQGSRVLWLYH
DHFWLYHVWDWHVDIWHUPHQWDODFWLYLW\:KLOHWKLVFRQIRXQGQHHGVWREHDGGUHVVHGLQIXWXUH
research, both possibilities are interesting.

Trait happiness and satisfaction
Whereas the results for state well-being were rather consistent, no clear pattern of results was
found for trait well-being. This may seem surprising in light of previous studies showing that
engagement in active leisure is generally associated with higher well-being (Delle Fave et al.,
+ROGHUHWDO.UXHJHUHWDO1DZLMQ 9HHQKRYHQ VWXGLHVVKRZLQJWKDW
physical exercise is related to enhanced well-being (for an overview, see Emerson & Williams,
2015), and few studies showing that cognitive activities are related to improved well-being
SDUWLFXODUO\LQWKHHOGHUO\$GDPVHWDO/DZWRQHWDODOVRVHH2HUOHPDQVHWDO
 7KHUHPD\EHPHWKRGRORJLFDODQGWKHRUHWLFDOH[SODQDWLRQVIRUWKHODFNRIFOHDUȴQGLQJV
on trait happiness and satisfaction.

With regard to the correlational data, mean physical activity (leisure and necessary) as well
as mean mental activity (especially leisure) were rather low in our studies. As was pointed out
before, participants in our sample may not have been very active, or participants may not have
responded to our signal while being active (e.g. playing soccer, swimming). Possibly, we would
KDYHIRXQGVLJQLȴFDQWUHODWLRQVZLWKWUDLWZHOOEHLQJLIPRUHGDWDIRUKLJKDFWLYLW\OHYHOVZRXOG
have been available. In relation to this, it may be noted that we tested quadratic relations for
state well-being, but not for trait well-being. It seems likely that physical and mental activity
are only related to trait well-being up to a certain level: extremely high activity levels may
EHDVVRFLDWHGZLWKFRQWLQXHGVWUDLQDQGORZHUHGWUDLWZHOOEHLQJ VHHHRUWUHFRYHU\PRGHO
0HLMPDQ 0XOGHU6RQQHQWDJ +RZHYHUDVPHDQDFWLYLW\OHYHOVZHUHUDWKHUORZ
our dataset was not suitable for testing curvilinear relations.

:LWKUHJDUGWRWKHH[SHULPHQWDOȴQGLQJVWKHGXUDWLRQRIPDQLSXODWHGDFWLYLWLHV PLQLPDOO\
20 minutes each time), the intensity of manipulated activities (on average 5.52 for physical
acti vity and 4.84 for mental activity on a scale from 1 to 7), the frequency of manipulated
activities (6 times across two weeks), and/or the length of the manipulation period (two weeks)
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PD\QRWKDYHEHHQVXɝFLHQWWRUDLVHSHRSOHȇVWUDLWKDSSLQHVVDQGVDWLVIDFWLRQΖQDUHYLHZ
of randomized-controlled positive psychology interventions, Bolier and colleagues (2013)
recommended an intervention period of minimally four weeks (and preferably eight weeks or
ORQJHU +RZHYHULWPD\DOVREHWKHFDVHWKDWLQFUHDVHVLQVWDWHKDSSLQHVVDQGRUVDWLVIDFWLRQ
associated with daily life physical and mental activity do not necessarily translate into higher
trait happiness and satisfaction.

Autonomy
Previous literature suggests that autonomy is central to well-being (see Self-determination
Theory; Ryan & Deci, 2000b). Our correlational results showed that high levels of physical
and mental activity were associated with a decline in state happiness for necessary activities
UHODWLYHO\ORZDXWRQRP\ 6XFKDGHFOLQHZDVQRWIRXQGIRUHRUWIXOOHLVXUHDFWLYLWLHV UHODWLYHO\
high autonomy). In Study 2.2, mental activity was associated with state satisfaction when
activities were self-initiated (correlational results), but not when activities were induced (experimental results). These results suggest that physical and mental activity are conducive of state
well-being (happiness and/or satisfaction), provided that people’s need for autonomy is met.
As discussed below (section ‘Directions for future research’), the importance of autonomy
for well-being is not only theoretically interesting, but has methodological consequences for
research on happiness and well-being, too.

It may be noted that autonomy seemed to play a more important role for mental activity than
for physical activity: compared to the control condition, state satisfaction was higher in the
physical activity condition, but lower in the mental activity condition (despite a positive relation
in the correlational analyses). Independent of our study, many participants may have had the
JRDOWREHSK\VLFDOO\DFWLYHLQWKHLUOHLVXUHWLPH+RZHYHUIHZHUSHRSOHPD\KDYHKDGWKHJRDO
WREHPHQWDOO\DFWLYHLQWKHLUOHLVXUHWLPH HYHQWKRXJKWKH\PLJKWEHQHȴWIURPPHQWDOOHLVXUH
activity). If this is the case, mental activities may have felt less autonomous. Alternatively,
mental activity may not be associated with satisfaction for everyone. It seems likely that people
only engaged in mental leisure activity during Study 2.2 if they derived satisfaction from mental
activity (Day Reconstruction data). Whether people derive satisfaction from mental leisure acWLY LWLHVPD\GHSHQGRQLQGLYLGXDOGLHUHQFHV HJQHHGIRUFRJQLWLRQ&DFLRSSR3HWW\ )HQJ
.DR GHPRJUDSKLFDOIDFWRUV HJDJH DQGMREFKDUDFWHULVWLFV HJMREUHTXLULQJORZRU
high mental activity).

Methodological limitations
In the present chapter, we employed an experience sampling study and a (semi-) experimental
ȴHOGVWXG\7KHH[SHULHQFHVDPSOLQJVWXG\DOORZHGXVWRWUDFNSHRSOHȇVDFWLYLWLHVDQGKDSSLQHVV
throughout their daily lives. This method minimizes memory biases and is highly ecologically
YDOLG 6FROORQ.LP3ULHWR 'LHQHU +RZHYHUDVSRLQWHGRXWHDUOLHUDGLVDGYDQWDJHRI
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H[SHULHQFHVDPSOLQJLVWKDWFHUWDLQDFWLYLWLHVPD\EHVDPSOHGLQVXɝFLHQWO\)XUWKHUPRUHWKH
correlational nature of experience sampling data does not warrant any causal conclusions: while
ZHDVVXPHWKDWDFWLYLWLHVLQȵXHQFHVXEMHFWLYHZHOOEHLQJZHFDQQRWH[FOXGHWKHSRVVLELOLW\RI
UHYHUVHGUHODWLRQV HJKDSSLQHVVLQȵXHQFLQJSK\VLFDODFWLYLW\ DQGFRQIRXQGV HJEHLQJZLWK
other people, being outside).

2XUȴHOGH[SHULPHQWSURYLGHGDVROXWLRQWRVRPHRIWKHOLPLWDWLRQVDVVRFLDWHGZLWKH[SHULHQFH
sampling. Randomly assigning people to low and high (physical/mental) activity levels allowed
us to sample relatively high activity levels, and to obtain more causal insights under ecologically
YDOLGFLUFXPVWDQFHV:KLOHRXUPDQLSXODWLRQVKDGWKHGHVLUHGHHFWRQSHRSOHȇVDFWLYLW\OHYHOV
during the manipulated activities, our manipulations did not increase people’s overall level
of physical/mental activity over the two-week study period. This raises the possibility that
SHRSOHGLGQRWFRPSO\ZLWKWKHLQVWUXFWLRQVIRURXUVWXG\+RZHYHUPDQLSXODWLRQFKHFNVIRU
the two recruitment groups separately were not in line with this explanation (see ‘Summary
and discussion’ after Study 2.2).

Directions for future research
)XWXUH VWXGLHV PD\ UHYHDO ZKHWKHU PHQWDO DFWLYLW\ LQGHHG VKRZV D GLHUHQW UHODWLRQ ZLWK
happiness and satisfaction, or whether it is rather the case that people experience negative
DHFWLYHVWDWHVGXULQJPHQWDODFWLYLW\DQGSRVLWLYHDHFWLYHVWDWHVDIWHUPHQWDODFWLYLW\)XWXUH
research may also provide more insight in the relations between daily life physical activity,
mental activity, and trait well-being. This requires correlational studies with a larger data spread
for mean physical and mental activity, and (semi-) experimental studies manipulating physical
DQGPHQWDODFWLYLW\RYHUORQJHUSHULRGVRIWLPHΖQYLHZRILQGLYLGXDOGLHUHQFHVLQDFWLYLW\
levels and well-being, it may be worthwhile to carry out studies using a within-subjects design.
+RZHYHUVXFKVWXGLHVPD\EH HYHQPRUH GHPDQGLQJIRUSDUWLFLSDQWV

$VIROORZVIURPWKHDERYHGLVFXVVLRQFRUUHODWLRQDODQGH[SHULPHQWDOPHWKRGVKDYHGLHUHQW
advantages and disadvantages, and may lead to diverging results. Adopting a multi-method
approach is highly important in order to gain a thorough understanding of the relation between
activities and subjective well-being. Methodological paradigms are needed that shed light on
causal relations, but do not undermine people’s sense of autonomy (a precondition for wellbeing). In relation to this, it seems interesting to investigate whether adherence to well-being
interventions improves when participants get some opportunity for choice (also see Ekkekakis
3HWUX]]HOOR3DUȴWWHWDO ΖQWKHFDVHRIȴHOGH[SHULPHQWVLWPD\EHLPSRUWDQW
to develop methods to verify that people really carry out the required activities (for example
with a step counter for physical activity).
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Conclusion
In earlier work on activities and subjective well-being, no distinction was made between physical
DQG PHQWDO DFWLYLW\ 7KH FRUUHODWLRQDO ȴQGLQJV RI RXU WZR VWXGLHV ZHUH KLJKO\ FRQVLVWHQW
Physical activity showed a positive relation with both state happiness (during activities) and
VWDWHVDWLVIDFWLRQ DIWHUDFWLYLWLHV 0HQWDODFWLYLW\ZDVQRWEHQHȴFLDOIRUSHRSOHȇVKDSSLQHVV
GXULQJDFWLYLWLHVEXWZDVUHODWHGWRVDWLVIDFWLRQIROORZLQJDFWLYLWLHV7KHVHGLHUHQWLDOUHODWLRQV
KDYH QRW EHHQ VKRZQ SUHYLRXVO\ .QRZOHGJH RI WKH GLHUHQW UHODWLRQV EHWZHHQ SK\VLFDO
activity, mental activity, and well-being is not only theoretically interesting, but may also have
LPSOLFDWLRQVIRULQWHUYHQWLRQVDLPHGDWLQȵXHQFLQJSHRSOHȇVZHOOEHLQJYLDDFWLYLWLHV
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When ‘Now’ is Boring
&DQ3RVLWLYH7KRXJKW%RRVWRXU+DSSLQHVV
During Boring Activities?

This chapter is based on:
6SURQNHQ0+ROODQG5:)LJQHU%:DFKQHU- 'LMNVWHUKXLV$ VXEPLWWHG :KHQȆQRZȇ
is boring: Can positive thought boost our happiness during boring activities?

Chapter 3

ABSTRACT
When we feel bored, can we use our minds’ ability to travel through time and space to boost our
happiness? In four studies, we showed that positive task unrelated thought (TUT) is associated
with increased happiness during boring activities. In Study 3.1 and 3.2, we found a positive
relation between positive TUT and mood for participants who felt bored during an activity in the
lab. There was no relation for participants who did not feel bored. In Study 3.3, participants who
were instructed to engage in positive TUT during a boring movie had better moods compared to
participants who were instructed to be task-focused. In Study 3.4, positive TUT was associated
with higher happiness levels during unpleasant daily life activities compared to a task-focus.
'XULQJSOHDVDQWDFWLYLWLHVSHRSOHZHUHOHVVKDSS\ZKHQHQJDJLQJLQSRVLWLYH7877KHVHȴQ
dings are relevant for interventions aimed at relieving boredom.
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INTRODUCTION
Boredom
We all experience boredom once in a while. When we feel bored, we sometimes have the
SRVVLELOLW\WRVZLWFKWRDQRWKHUDFWLYLW\:HPD\VWRSUHDGLQJDWHGLRXVERRNWXUQRDGXOO
WHOHY LVLRQVKRZRUOHDYHDERULQJFRQFHUW+RZHYHURQRWKHUWLPHVLWPD\EHPRUHGLɝFXOWRU
undesirable, to escape a boring situation. For example, a train journey through a monotonous
landscape may be necessary to visit friends, spending a long time in a waiting room is often
necessary to see a doctor, and we may choose to sit through a dull talk at a conference because
we do not want to hurt the feelings of the speaker by walking away.

%RUHGRPFDQEHGHȴQHGDVȊWKHDYHUVLYHH[SHULHQFHRIZDQWLQJEXWEHLQJXQDEOHWRHQJDJH
in satisfying activity” (Eastwood, Frischen, Fenske, & Smilek, 2012, p. 484). Research suggests
WKDWXSWRSHUFHQWRIWKHSRSXODWLRQH[SHULHQFHVERUHGRPIUHTXHQWO\ .ODSS (GJDU
as cited in van Tilburg & Igou, 2012). In a survey among North-American teenagers, 91 percent
indicated being familiar with the experience of boredom (The National Center on Addiction and
6XEVWDQFH$EXVH $VVXFKERUHGRPVHHPVWREHDFRPPRQSUREOHPDFURVVGLHUHQWDJH
FDWHJRULHV)HHOLQJVRIERUHGRPDUHHOLFLWHGE\DFWLYLWLHVRUVLWXDWLRQVWKDWSURYLGHLQVXɝFLHQW
stimulation or challenge, variation, and meaning (Eastwood et al., 2012; Fahlman, Mercer,
Gaskovski, Eastwood, & Eastwood, 2009; Martin, Sadlo, & Stew, 2006; van Tilburg & Igou, 2011,
 :KLOHPRVWUHVHDUFKRQERUHGRPKDVIRFXVHGRQERUHGRPDVDQLQGLYLGXDOGLHUHQFH
IHZHUVWXGLHVKDYHLQYHVWLJDWHGWKHUHODWLRQEHWZHHQVWDWHERUHGRPDQGDHFWRUEHKDYLRU
(van Tilburg & Igou, 2011).

$VWKHGHȴQLWLRQGHVFULEHGDERYHVXJJHVWVERUHGRPLVJHQHUDOO\FRQVLGHUHGWREHDQHJDWLYH
H[SHULHQFH ΖW LV UHODWHG WR LQFUHDVHG QHJDWLYH DHFW GHFUHDVHG SRVLWLYH DHFW DQG PRUH
JHQHUDOO\ORZHUHGKDSSLQHVV &VLNV]HQWPLKDO\L +XQWHU9RGDQRYLFK9HUQHU *LOEULGH
1991). Whereas some negative states refer to the past (e.g. sadness) or the future (e.g. fear),
ERUHGRPSDUWLFXODUO\UHȵHFWVGLVVDWLVIDFWLRQZLWKWKHSUHVHQWPRPHQW (DVWZRRGHWDO
+DUWRFROOLV 
Is it possible to alter the state of boredom? In the present chapter, we investigate the possibilities of task unrelated thought (TUT): When we feel bored with the present moment, for example
when travelling through a monotonous landscape, sitting in a waiting room, or attending a dull
talk, can we use the ability of our mind to travel through time and space to boost our happiness?
In other words, can we derive a sense of pleasure, engagement, or meaning from our thoughts
when our current activity or environment only provides us with a sense of boredom?
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TUT and happiness
People think about topics that are unrelated to their current activity or environment on a regular basis. For example, one may think about last night’s dinner with friends while sitting in a
waiting room, or about an upcoming holiday in Spain while standing in line in the supermarket.
6PDOOZRRGDQGFROOHDJXHV  GHȴQHGWDVNXQUHODWHGWKRXJKW 787 DVȊWKRXJKWGLUHFWHG
away from the current situation” (p. 169). A previous study showed that people spend 25 to 50
percent of their waking hours engaged in TUT (Smallwood & Schooler, 2015).

Previous lab and experience sampling studies showed that people think more often about
events in the future than about events in the past (Chapter 4; Stawarczyk, Cassol, & D’Argembeau, 2013; Stawarczyk et al., 2011), and more often about positive topics than about negative
RUQHXWUDOWRSLFV .LOOLQJVZRUWK *LOEHUW ΖQVWDQFHVRIXQLQWHQWLRQDO787 HJ6PDOOZRRG
& Schooler, 2006) as well as intentional TUT have been described in the literature (e.g. McMillan,
.DXIPDQ 6LQJHU0RRQH\KDP 6FKRROHU6PDOOZRRG 6FKRROHU 
TUT has been related to various adverse cognitive outcomes, such as decreased reading comSUHKHQVLRQDQGUHGXFHGYLJLODQFH 6FKRROHU5HLFKOH +DOSHUQ6FKRROHUHWDO
6PDOOZRRG6PDOOZRRG2ȇ&RQQRU6XGEHUU\+DVNHOO %DOODQW\QH .LOOLQJVZRUWK
DQG*LOEHUW  LQYHVWLJDWHGWKHUHODWLRQEHWZHHQ787 RUȆPLQGZDQGHULQJȇ DQGDHFW
with a large-scale experience sampling study. People answered questions regarding their
momentary happiness and TUT (‘Are you thinking about something other than what you’re
currently doing?’) at random times during the day for an extended period of time. The results of
this study showed that people were less happy when engaging in TUT than when thinking about
their current activity (no TUT). Time-lag analyses suggested that TUT preceded a decrease in
happiness. Interestingly, people were also no happier when engaging in positive TUT compared
WRIRFXVLQJRQWKHLUFXUUHQWDFWLYLW\2QWKHEDVLVRIWKHLUȴQGLQJV.LOOLQJVZRUWKDQG*LOEHUW
 FRQFOXGHGWKDWȊDZDQGHULQJPLQGLVDQXQKDSS\PLQGȋ S 

Boredom, TUT, and happiness
7KHȴQGLQJVGHVFULEHGDERYHVXJJHVWWKDW787PD\JHQHUDOO\QRWEHDYHU\IUXLWIXOVWUDWHJ\
to boost our happiness. People were less happy when engaging in TUT compared to being
task-focused, and only equally happy when thinking about positive topics and staying on-task.
+RZHYHUGRWKHVHȴQGLQJVDOVRDSSO\WRERULQJVLWXDWLRQV"$UHSHRSOHKDSSLHUZKHQWKLQNLQJ
about their current activity when this activity is utterly boring? And, are people no happier
when thinking about positive topics when their current activity is extremely dull?

ΖQWKHVWXG\E\.LOOLQJVZRUWKDQG*LOEHUW  GDWDZHUHJDWKHUHGDFURVVDZLGHYDULHW\RI
DFWLYLWLHVΖWZDVQRWUHSRUWHGZKHWKHUVXEMHFWLYHO\ERULQJDQGHQJDJLQJDFWLYLWLHVGLHUHG
regarding the relation between (positive) TUT and happiness. When an activity is engaging
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(e.g. talking to a close friend), it makes sense that people are no happier when thinking of
SRVLWLYHWRSLFVWKDQZKHQIRFXVLQJRQWKLVHQJDJLQJDFWLYLW\+RZHYHUZKHQRQHLVVWXFNLQ
DQLQFUHGLEO\ERULQJVLWXDWLRQSRVLWLYH787PD\EHEHQHȴFLDOIRURQHȇVKDSSLQHVV:KLOHWKLV
may seem rather obvious, it may be noted that TUT has mostly been discussed as a negative
consequence of boredom in the literature (e.g. Carriere, Cheyne, & Smilek, 2008; Eastwood
HWDO.DQHHWDO :HSURSRVHWKDW787HVSHFLDOO\SRVLWLYH787PD\QRWRQO\EH
a negative outcome of boredom. Conversely, it may relieve boredom by switching our mind
from a boring environment to a more interesting stream of internal thoughts (also see Schooler
et al., 2014). One study showed that TUT rated as ‘interesting’ by participants was related to
increased mood levels compared to a task-focus (Franklin et al., 2013). This may especially be
the case during boring tasks.

6RPHVWXGLHVVXJJHVWWKDWLWPD\EHGLɝFXOWIRUSHRSOHWRVWHHUWKHLUWKRXJKWVLQDSRVLWLYH
direc tion during a boring situation (Wilson et al., 2014). The ability to maintain a stream of
positive thoughts (intentionally or unintentionally) during a tedious activity is a pre-requisite
IRUDQVZHULQJRXUTXHVWLRQWRVRPHH[WHQW+RZHYHUDVGLVFXVVHGEHORZWKHVHVWXGLHVZHUH
somewhat unnatural. Some (mostly unpublished) work provides support for the idea that
engaging in (positive) TUT during boring activities prevents mood drops. Importantly, some
boring activities require attention and serve meaningful goals (for example processing data or
grading papers). During such activities, TUT may be experienced as frustrating. In the present
Introduction, we limit ourselves to boring situations that do not require our attention to achieve
impor tant personal goals. The role of attention will be elaborated on in the General discussion.

Previous research
In a series of studies, Wilson and colleagues (2014) asked people to sit in a room (in the laboratory or at home) without cellphones and other distractions. While sitting in this room,
presumably a rather boring activity, people were instructed to entertain themselves with
WKHLUWKRXJKWV:LOVRQDQGFROOHDJXHV  UHSRUWHGWKDWȊSDUWLFLSDQWVW\SLFDOO\GLGQRWHQMR\
spending 6 to 15 minutes in a room by themselves with nothing to do but think, that they
enjoyed doing mundane external activities much more, and that many preferred to administer
electric shocks to themselves instead of being left alone with their thoughts.” (p. 75). On the
EDVLVRIWKHVHUHVXOWVWKH\VXJJHVWHGWKDWȊPLQGVDUHGLɝFXOWWRFRQWURO>Ȑ@DQGLWPD\EH
particularly hard to steer our thoughts in pleasant directions and keep them there” (p. 77).
Follow-up studies showed that participants were able to enjoy thinking more when given a
‘thinking aid’ reminding them of potential pleasant topics to think about (Westgate, Wilson, &
Gilbert, 2017).

The initial studies by Wilson and colleagues (2014) suggest that thinking (without any aids) is
QRWQHFHVVDULO\DYHU\HQMR\DEOHDFWLYLW\IRUSHRSOH+RZHYHULQWHUHVWLQJDVWKH\ZHUHWKHVH
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studies were quite unnatural. Participants were instructed to think about positive topics for
a pre-determined period of 6 to 15 minutes, and were not allowed to get up from their chair
or engage in other activities than thinking. As a sense of autonomy seems to be essential
IRUWKHH[SHULHQFHRIHQMR\PHQWDQGKDSSLQHVV +RZHOOHWDO5\DQ 'HFL VXFK
strict instructions may have prevented people from enjoying their thoughts to some extent.
Furthermore, on the basis of these studies, we cannot know whether participants would
perceive positive thinking as less enjoyable than focusing on their boring environment (a room
without distractions). People may enjoy positive TUT during a truly boring activity (such as
sitting in a room without distractions) more than focusing their attention on this boring activity.

To the best of our knowledge, there are no published studies on the relation between boredom,
787DQGKDSSLQHVV+RZHYHULQWZRXQSXEOLVKHGVWXGLHVSDUWLFLSDQWVZHUHUHTXLUHGWRFDUU\
out an extremely boring task (a Sustained Attention to Response Task; Baird, Smallwood, &
Schooler, 2010; as cited in Schooler et al., 2014; Cuper, 2010). As may be expected, participants’
PRRGVZHUHVLJQLȴFDQWO\ZRUVHDIWHUWKLVWDVNWKDQEHIRUHWKLVWDVN+RZHYHULQERWKVWXGLHV
the magnitude of the drop in mood was smaller for participants who had engaged in TUT during
WKHWDVNVXJJHVWLQJWKDW787PD\EHEHQHȴFLDOIRURQHȇVPRRGZKHQDQDFWLYLW\LVERULQJ
It seems that thinking about events in the past or future changes people’s perception of time.
When people are bored and pay attention to their environment, they may focus on temporal
cues (e.g. a clock, or train stations passing by), resulting in a slow experience of time. When
SHRSOHȇVPLQGVZDQGHURWRHYHQWVLQWKHSDVWRUIXWXUH HJDWZRZHHNKROLGD\ DQGWHPSRUDO
cues become less salient, the duration of events tends to be underestimated (Eastwood et al.,
2012; Thomas & Brown, 1974). Indeed, an unpublished study showed that TUT is associated
with shorter temporal estimations for a boring task (Mooneyham & Schooler, in preparation; as
cited in Schooler et al., 2014). As such, these results suggest that TUT may protect one against
ERUHGRPDQGSRVVLEO\QHJDWLYHDHFW
Related to the present research, some studies showed that a boring (versus a less boring)
task elicited nostalgia when participants were asked to think of a past memory (van Tilburg,
Igou, & Sedikides, 2013). As such, it has been proposed that boredom triggers meaning reestablishing strategies (van Tilburg & Igou, 2011). A potential meaning-making function of TUT
DQGGD\GUHDPLQJPRUHVSHFLȴFDOO\KDVDOVREHHQSRLQWHGRXWLQWKHOLWHUDWXUHȊ7KHVHPHQWDO
activities [TUT, mind-wandering, daydreaming] are, in fact, central to the task of meaning
making, of developing and maintaining an understanding of oneself in the world” (McMillan
et al., 2013, p. 4). As such, (positive) TUT may partly boost one’s happiness level during boring
activities by increasing one’s sense of meaning.
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7KHVWXGLHVGLVFXVVHGDERYHVXJJHVWWKDW787PD\EHEHQHȴFLDOIRURQHȇVKDSSLQHVVOHYHOZKHQ
RQHLVERUHGE\DQDFWLYLW\+RZHYHUZKLOHSRVLWLYH787 DVRSSRVHGWRQHJDWLYHRUQHXWUDO
TUT) is particularly likely to be advantageous during boring activities, previous studies did not
H[DPLQHSRVLWLYH787VSHFLȴFDOO\0RUHRYHUQHLWKHUERUHGRPQRU787KDVEHHQPDQLSXODWHG
in earlier work. As such, previous studies did not provide causal insight in the relations between
boredom, TUT, and happiness. Finally, these were all lab studies in which participants did one
boring activity that people are quite unlikely to carry out in their daily life (a Sustained Attention
WR5HVSRQVH7DVN +HQFHHDUOLHUUHVHDUFKSURYLGHGOLPLWHGHFRORJLFDOYDOLGLW\

The present studies
In the present chapter, we aimed to investigate whether (positive) TUT can boost our happiness
level during boredom. As discussed above, a previous study showed that compared to being
task-focused, people were less happy when engaging in TUT, and equally happy when engaging
LQSRVLWLYH787 .LOOLQJVZRUWK *LOEHUW +RZHYHUWKLVVWXG\GLGQRWH[DPLQHSRVLWLYH
787GXULQJERULQJDFWLYLWLHVVSHFLȴFDOO\)HZVWXGLHVVXJJHVWWKDWVRPHW\SHVRIWKRXJKWPD\
DFWXDOO\EHEHQHȴFLDOIRURQHȇVVHQVHRIPHDQLQJRURQHȇVPRRGGXULQJDERULQJDFWLYLW\ %DLUG
et al., 2010; as cited in Schooler et al., 2014; Cuper, 2010; Van Tilburg et al., 2013). As such, we
hypothesized that TUT, particularly positive TUT, boosts happiness during a boring activity, but
not during an engaging activity. Namely, when an external activity does not provide pleasure,
engagement, or meaning, people may derive a sense of pleasure, engagement, or meaning
from their thoughts (we will not test this mechanism directly).

First, we manipulated boredom (boring versus engaging activity) in lab studies, in order to
LQYHVWLJDWHZKHWKHU SRVLWLYH 787LVEHQHȴFLDOIRURQHȇVKDSSLQHVVOHYHOGXULQJDERULQJEXW
not an engaging activity (Study 3.1 and 3.2). Second, we manipulated participants’ thoughts
(task-focus, intentional positive TUT, no manipulation) during a boring activity in the lab, in
order to investigate whether people can use TUT intentionally to relieve boredom, and whether
WKLVLVPRUHEHQHȴFLDOWKDQDWDVNIRFXV7KLUGZHFDUULHGRXWDQH[SHULHQFHVDPSOLQJVWXG\
in order to investigate whether people seem to escape boring, unpleasant situations in their
daily lives by engaging in positive TUT. It may be noted that although we were interested in
feelings of happiness, we inquired into people’s mood during an activity in the lab studies.
Namely, it seemed unnatural to inquire about people’s feelings of happiness many times in
a short time period. By using both (semi-) experimental studies and an experience sampling
VWXG\ZHEHQHȴWWHGIURPWKHH[SHULPHQWDOFRQWURORIDODEVWXG\DVZHOODVWKHHFRORJLFDO
YDOLGLW\RIDȴHOGVWXG\
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STUDY 3.1: MANIPULATING BOREDOM
Method
Participants
In total, 101 participants (81 females, mean age: 23.16 years, SD = 7.4316) took part in this study.
Participants were recruited via the Radboud Research Participation System and received EUR 5
or course credits for their participation. Forty-four participants were Psychology or Educational
Science students, 39 participants indicated that they were enrolled in another study program,
and 18 participants indicated not being a student. Eighty-nine participants were Dutch, 11
participants were German, and one participant indicated having another nationality.

Design
In this study, boredom was manipulated between-subjects (boring vs. engaging activity), and
participants’ TUT frequency and valence were measured. Participants’ mood during the maniSXODWHGDFWLYLW\DVZHOODVWKHLUFKDQJHLQPRPHQWDU\KDSSLQHVV KDSSLQHVVGLHUHQFHVFRUH
happiness after activity – happiness before activity) were the dependent variables.

Materials and procedure
Participants were asked to sit down in front of a computer in a cubicle. First, they answered
VRPHGHPRJUDSKLFDOTXHVWLRQV DJHVH[QDWLRQDOLW\ȴHOGRIVWXG\ DQGLQGLFDWHGKRZKDSS\
WKH\IHOWDWWKDWPRPHQW Ȇ+RZKDSS\GR\RXIHHODWWKHPRPHQW"ȇVFDOHIURP not happy at
all to 100 = very happy; pre-measure).

Next, participants were randomly assigned to a movie of either a boring or an engaging train
ULGH ERWKPRYLHVODVWHGPLQXWHV 7KHERULQJPRYLHZDVȴOPHGLQWKH8QLWHG.LQJGRP
In this movie, there was very little variation in the landscape; the train went straight ahead
WKURXJKȴHOGVPRVWRIWKHWLPH3DUWLFLSDQWVLQWKHHQJDJLQJFRQGLWLRQZDWFKHGDWUDLQULGH
ȴOPHGLQ1RUZD\ΖQWKLVPRYLHWKHWUDLQZHQWWKURXJKYDULRXVEHDXWLIXOODQGVFDSHV LQFOXGLQJ
ZRRGVJUHHQȴHOGVPRXQWDLQVYLOODJHVDQGULYHUV %RWKPRYLHVZHUHȴOPHGIURPWKHGULYHUȇV
perspective and were presented to participants without sound.

The movie was interrupted by 16 probes at semi-random times. Each time, participants were
DVNHGWRȴOORXWWKHLUPRPHQWDU\PRRG Ȇ+RZGR\RXIHHODWWKHPRPHQW"ȇVFDOHIURP 
not good at all to 100 = very good). Furthermore, participants were asked whether they were
engaging in TUT (‘Were you thinking about the movie or about something else, the moment
before this screen appeared? If you were thinking about something else, that is not a problem’,
Choice options: I was thinking about the movie, I was thinking about something else). If participants

16
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indicated that they were thinking about something else than the movie, they were asked to
indicate how negative or positive their thought was (‘If you were thinking about something else
than the movie, how negative or positive was your thought?’, scale from -5 = very negative to +5
= very positive). For explorative reasons, we additionally included a continuous measure of TUT
(‘To what extent was your attention focused on the movie in the 10 seconds before this screen
appeared?’, scale from 1 = not at all to 7 = completely) which is not discussed here. Before the
movie, participants were told that they would be asked to answer questions regarding their
thoughts and feelings during the movie, and were asked to answer these questions truthfully.
Furthermore, it was mentioned that repeatedly answering questions regarding one’s mood
ZLWKLQDVPDOOWLPHVSDQPD\VHHPRGGEXWWKDWZHZHUHLQWHUHVWHGLQVXEWOHȵXFWXDWLRQVLQ
people’s mood.

After watching the movie, participants were again asked to indicate how happy they felt at that
moment (post-measure). Furthermore, participants completed a number of questionnaires
DQG D WDVN WKDW ZHUH LQFOXGHG IRU H[SORUDWLYH UHDVRQV WKH 3RVLWLYH DQG 1HJDWLYH $HFW
Schedule: Watson et al., 1988; a single target happiness IAT: Derks, Gloudemans, & Dijksterhuis,
XQSXEOLVKHGUDZGDWDWKH6XEMHFWLYH+DSSLQHVV6FDOH/\XERPLUVN\ /HSSHUD3HDFH
of Mind Scale: Dijksterhuis, unpublished raw data; the Five Facet Mindfulness Questionnaire
6KRUW)RUP%RKOPHLMHUWHQ.ORRVWHU)OHGGHUXV9HHKRI %DHUDQGWKH5HVSRQVH
5XPLQDWLRQ6FDOH1ROHQ+RHNVHPD 

)LQDOO\WKHUHZHUHDQXPEHURITXHVWLRQVUHJDUGLQJWKHPRYLH)LUVWSDUWLFLSDQWVȴOOHGRXWD
VXEVHWRIWKH0XOWLGLPHQVLRQDO6WDWH%RUHGRP6FDOH )DKOPDQ0HUFHU/\QQ)ORUD (DVWZRRG
2013). These statements were ‘I felt bored’, ‘Time was passing by slower than usual’, ‘I was
stuck in a situation that I felt was irrelevant’, ‘Everything seemed repetitive and routine to
me’, ‘I seemed to be forced to do things that have no value to me’, and ‘I wished I were doing
VRPHWKLQJPRUHH[FLWLQJȇ DOOȴOOHGRXWRQDVFDOHIURP strongly disagree to 7 = strongly agree;
&URQEDFKȇVž 0DUNH\&KLQ9DQHSSV /RHZHQVWHLQ 1H[WSDUWLFLSDQWVȴOOHGRXW
WKH'LHUHQWLDO(PRWLRQV6FDOHIRUH[SORUDWLYHUHDVRQV *URVV /HYHQVRQ0DUNH\HWDO
 )LQDOO\SDUWLFLSDQWVZHUHDVNHGZKHWKHULWZDVHDV\RUGLɝFXOWIRUWKHPWRDQVZHUWKH
TUT question during the movie, whether the instructions during the study had been clear, and
what they thought the goal of the study was.

Data cleaning
Data of two participants were excluded from the analyses. One participant was an elderly man
who indicated that he did not understand all questions and took double the time to complete
the study. For one participant, the computer froze during the study.
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Outliers deviating more than 3 standard deviations from the mean were excluded (1 outlier
RQWKHKDSSLQHVVSUHPHDVXUHRXWOLHURQWKHKDSSLQHVVGLHUHQFHVFRUHRXWOLHUVRQ
the raw mood data, 1 outlier on average mood during the movie). If excluding outliers led to
VXEVWDQWLDOO\GLHUHQWUHVXOWVFRPSDUHGWRLQFOXGLQJRXWOLHUV LHIURPVLJQLȴFDQWWRPDUJLQDOO\
VLJQLȴFDQWRUYLFHYHUVDRUIURPPDUJLQDOO\VLJQLȴFDQWVLJQLȴFDQWWRQRQVLJQLȴFDQWRUYLFH
versa), this will be mentioned in the text and reported in the online supplementary materials
(this outlier procedure was used for all studies presented in this chapter).

On few occasions, participants answered the TUT valence question, even though they had responded that they were not thinking about something else than the movie. These responses
on TUT valence were deleted and coded as missing values (59 responses out of 1584; 3.72 %).
2QHSDUWLFLSDQWGLGQRWȴOORXWWKH787YDOHQFHTXHVWLRQRQRQHRFFDVLRQHYHQWKRXJKKH
she had indicated that he/she was thinking about something else than the movie (1 response
out of 1584; 0.06 %).

Data analysis
In view of the nested structure of the data (repeated measurement occasions within partiFLSDQWV ZHDGRSWHGDOLQHDUPL[HGHHFWVPRGHOVDSSURDFKIRUVRPHDQDO\VHV:HXVHGWKH
lmer function of the lme4 package (version 1.1-7; Bates et al., 2015) in R (R Core Team, 2013; see
Chapter 2 and online supplementary materials for a detailed explanation and description of
this analysis approach). In order to investigate whether participants had better moods while
engaging in (positive) TUT during a boring task, but not during an engaging task, we tested the
interaction between TUT (yes, no) and condition on mood, as well as the interaction between
TUT valence (positive TUT, no TUT) and condition on mood.

Furthermore, we investigated whether the proportion of (positive) TUT had a positive relation
ZLWKDYHUDJHPRRGDQGWKHKDSSLQHVVGLHUHQFHVFRUHLQWKHERULQJFRQGLWLRQEXWQRWLQWKH
engaging condition. Regression analyses were carried out with participants’ TUT proportion
(number of TUT instances divided by total number of probes) during the movie, condition, and
their interaction as predictors, and either average mood during the movie or the happiness
GLHUHQFHVFRUHDVWKHGHSHQGHQWYDULDEOH7KHVDPHUHJUHVVLRQDQDO\VHVZHUHFDUULHGRXW
with participants’ proportion of positive TUT (number of positive TUT instances divided by
total number of probes) as predictor instead of participants’ TUT proportion. Predictors were
(grand-mean) standardized before entering them into the regression analyses.
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Results
Descriptives
The average mood of the sample during the movie was 65.53 on a scale from 0 to 100. Participants’ momentary happiness dropped over the course of the movie, with an average
KDSSLQHVVGLHUHQFHVFRUHRI SD = 12.73) on a scale from -100 to 100. TUT was reported
on 45.5 % of all measurement occasions. Within the TUT samples, 19.5 % was negative, 14.6 %
was neutral, and 65.9 % was positive. In line with these percentages, the average TUT valence
across the sample was 1.39 on a scale from -5 to +5.

Manipulation check
An Analysis of Variance (ANOVA) with condition (boring, engaging) as the independent variable
and participants’ average score on the Multidimensional State Boredom Scale as the depenGHQWYDULDEOHVKRZHGWKDWSDUWLFLSDQWVLQWKHERULQJFRQGLWLRQIHOWPDUJLQDOO\VLJQLȴFDQWO\PRUH
bored (M = 4.26, SD = 1.41) than participants in the engaging condition (M = 3.69, SD = 1.44), F(1,
97) = 3.92, p = .051, SDUWLDOƄt = .04. The same analysis with participants’ score on the item ‘I felt
ERUHGȇDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWGLHUHQFHEHWZHHQFRQGLWLRQVRQ
state boredom, F(1, 97) = 1.41, p = .24, SDUWLDOƄt = .01. As such, the manipulation did not fully
KDYHWKHGHVLUHGHHFWRQSDUWLFLSDQWVȇVWDWHERUHGRP

Happiness pre-measure
An ANOVA with condition (boring, engaging) as the independent variable and participants’ happiness pre-measure as the dependent variable showed that participants in the boring condition
IHOWPDUJLQDOO\VLJQLȴFDQWO\KDSSLHUEHIRUHWKHPRYLH M = 72.24, SD = 14.34) compared to
participants in the engaging condition (M = 66.33, SD = 15.82), F(1, 96) = 3.76, p = .06, SDUWLDOƄt =
$VVXFKWKHFRQGLWLRQVGLHUHGVRPHZKDWRQVWDWHKDSSLQHVVGHVSLWHWKHODUJHVDPSOHVL]H

Interaction proportion positive TUT and subjective boredom on mood
7KHPDLQDQDO\VHVRIWKLVVWXG\GLGQRWVKRZDQ\VLJQLȴFDQWUHVXOWVSRVVLEO\GXHWRWKHZHDN
ERUHGRPPDQLSXODWLRQDQGDSUHGLHUHQFHEHWZHHQFRQGLWLRQVRQKDSSLQHVV VHHRQOLQH
VXSSOHPHQWDU\PDWHULDOVIRUPDLQDQDO\VHV +RZHYHUZHGLGQRWRQO\PDQLSXODWHERUHGRP
we also inquired into participants’ subjective boredom (Multidimensional State Boredom Scale).
Therefore, we carried out an exploratory regression analysis with participants’ proportion of
positive TUT during the movie, participants’ subjective boredom (the item ‘I felt bored’ of the
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Multidimensional State Boredom Scale), and their interaction as predictors, and average mood
during the movie as the dependent variable.17

7KHH[SORUDWRU\UHJUHVVLRQDQDO\VLVVKRZHGDVLJQLȴFDQWLQWHUDFWLRQſ= .26, SE = 1.44, t(94)
= 2.82, p = .006, 95% CI>@ PDUJLQDOO\VLJQLȴFDQWZKHQLQFOXGLQJRXWOLHUVVHHRQOLQH
VXSSOHPHQWDU\PDWHULDOV 6LPSOHVORSHDQDO\VHVVKRZHGWKDWWKHUHZDVQRVLJQLȴFDQWUHODWLRQ
between the proportion of positive TUT and average mood for participants scoring low on
the item ‘I felt bored’ (1 SD below the mean), simple slope = 3.55(10.07), t(94) = 0.35, p = .73.
+RZHYHUIRUSDUWLFLSDQWVVFRULQJKLJKRQWKHLWHPȆΖIHOWERUHGȇ 6'DERYHWKHPHDQ WKHUH
was a positive relation between the proportion of positive TUT and average mood, simple slope
= 39.14(8.59), t(94) = 4.56, p < .001 (see Figure 3.1). As such, this analysis provides some support
for the hypothesis that people may be happier when engaging in positive TUT during boring
WDVNV7KHPDLQHHFWVRIVXEMHFWLYHERUHGRPſ = -0.34, SE = 1.56, t(94) = -3.77, p < .001, 95%
CI [-8.97, -2.78], and the proportion of positive TUT, ſ = .28, SE = 1.56, t(94) = 3.02, p = .003, 95%
CI > @ ZHUH VLJQLȴFDQW DV ZHOO :KHQ LQFOXGLQJ WKH KDSSLQHVV SUHPHDVXUH DV D
FRYDULDWHWKHUHZDVQRVLJQLȴFDQWLQWHUDFWLRQEHWZHHQWKHSURSRUWLRQRISRVLWLYH787DQG
subjective boredom, ſ = .09, SE = 1.00, t(93) = 1.47, p = .15, 95% CI [-0.52, 3.46].

Discussion
ΖQ6WXG\WKHUHODWLRQEHWZHHQ SRVLWLYH 787DQGPRRGGLGQRWGLHUIRUWKHERULQJDQGWKH
HQJDJLQJFRQGLWLRQ+RZHYHULQOLQHZLWKRXUK\SRWKHVLVH[SORUDWRU\FRUUHODWLRQDODQDO\VHV
showed that there was a positive relation between the proportion of positive TUT and mood
for people who were bored during the movie. For participants who did not feel bored, there
was no relation between the proportion of positive TUT and mood. When controlling for
SDUWLFLSDQWVȇPRPHQWDU\KDSSLQHVVEHIRUHWKHPRYLHWKHUHZDVQRVLJQLȴFDQWLQWHUDFWLRQ
between subjective boredom and positive TUT. This suggests that it may also be the case that
happy people engage in positive TUT during boring situations (reversed causation).

17 For all lab studies in this chapter, the item ‘I felt bored’ of the Multidimensional State Boredom Scale
was used as the primary measure of subjective boredom. This measure has been used in all lab studies
and is the clearest measure of subjective boredom (some other items of the Multidimensional State
Boredom Scale are rather extreme; e.g. ‘I seemed to be forced to do things that have no value to me’).
Results on the complete scale were in line with results on the item ‘I felt bored’ (but weaker), and were
reported in the online supplementary materials. In Study 3.2 and 3.3 some other measures of boredom,
activity pleasantness, and interest were included. Results on the additional measure of boredom were
reported in the main text. Results on the pleasantness/interest measures were reported in the online
supplementary materials. All measures of subjective boredom/activity pleasantness led to similar
patterns of results.
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Figure 3.1. Interaction between proportion positive TUT (standardized) and subjective boredom (-1 SD, +1
SD) on average mood (Study 3.1).

The boredom manipulation in Study 3.1 did not work optimally and despite a large sample size,
WKHUHZHUHGLHUHQFHVEHWZHHQWKHFRQGLWLRQVRQWKHSUHPHDVXUHRIKDSSLQHVV7KHUHIRUH
we carried out another study with a new boredom manipulation (Study 3.2). Participants
read either two boring texts (about cement and about bricks) or two engaging texts (about
the entrepreneur Elon Musk and about the Fermi Paradox). Participants’ mood as well as the
frequency and valence of their TUT were measured during reading. We hypothesized that
participants would have a better mood while engaging in TUT (especially while engaging in
positive TUT) compared to being task-focused in the boring condition, but not in the engaging
condition. Furthermore, we hypothesized an interaction between the proportion of positive
TUT and subjective boredom on mood (replication Study 3.1).

The texts in the boring as well as the engaging condition had somewhat ‘technical’ topics (the
HQWUHSUHQHXU(ORQ0XVNKDVIRXQGHGFRPSDQLHVOLNH6SDFH;DQG7HVOD +RZHYHUEHVLGHV
EHLQJERULQJYHUVXVHQJDJLQJWKHWH[WVGLHUHGRQVHYHUDORWKHUFKDUDFWHULVWLFV HJSHUVRQ
IRFXVHGYHUVXVPDWHULDOIRFXVHG ΖWVHHPVUDWKHUGLɝFXOWWRȴQGERULQJDQGHQJDJLQJVWLPXOXV
materials about the same topic. For many people, Elon Musk is an inspiring person with an
interesting story, even if the story is written down in a rather dry and factual way. And, for
most people cement is a boring topic, even when the most interesting features of cement are
highlighted. It seems that topics are inherently boring or engaging to some extent. Therefore,
we chose to give up some experimental control for a successful manipulation.
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STUDY 3.2: MANIPULATING BOREDOM
Method
Participants
In total, 89 participants (71 females, average age: 21.07 years, SD = 3.36) took part in this
study. Participants were recruited via the Radboud Research Participation System and received
EUR 7.50 or course credits for their participation. Fifty-nine participants were Psychology or
Educational Science students, 24 participants indicated that they were enrolled in another study
program, and 6 participants were not enrolled in a study program. Sixty-two participants were
Dutch, and 27 participants were German.

Design
As in the previous study, boredom was manipulated between-subjects (boring vs. engaging
activity), TUT frequency and valence were measured, and participants’ mood during the manipulated activity as well as participants’ change in momentary happiness were the dependent
variables.

Materials and procedure
Participants sat down in front of a computer in a cubicle. First, they answered some demograSKLFDO TXHVWLRQV DJH VH[ QDWLRQDOLW\ ȴHOG RI VWXG\  1H[W WKH\ ȴOOHG RXW WKH 6XEMHFWLYH
+DSSLQHVV 6FDOH /\XERPLUVN\  /HSSHU   DQG LQGLFDWHG KRZ KDSS\ WKH\ IHOW DW WKDW
PRPHQW Ȇ+RZKDSS\GR\RXIHHODWWKHPRPHQW"ȇVFDOHIURP not happy at all to 100 = very
happy; pre-measure).

Next, participants were randomly assigned to read either two boring texts or two engaging
texts for a duration of about 30 minutes (the texts were presented on paper). Participants
in the boring condition received two texts from Wikipedia, one text about cement and one
text about bricks. Participants in the engaging condition received two texts from the popular
blog ‘WaitButWhy’, one text about the entrepreneur Elon Musk and one text about the Fermi
Paradox. These texts had been pilot tested on elicited boredom as well as on reading length
LHVXɝFLHQWUHDGLQJPDWHULDOIRUPLQXWHV 3DUWLFLSDQWVZHUHWROGWKDWWKH\FRXOGUHDGWKH
WH[WDWWKHLURZQVSHHGDQGWKDWWKH\GLGQRWKDYHWRȴQLVKWKHWH[WEHIRUHWKHHQGRIWKHVWXG\
While reading, participants were interrupted by 20 probes at semi-random times (indicated
by a sound from the computer). As in the previous study, participants were asked to indicate
their momentary mood, whether they were engaging in TUT, and if yes, how negative or
positive their thought was. For explorative reasons, we again included a continuous measure
of TUT (see Study 3.1 for exact questions). Additionally, a question about the social content of
people’s thoughts (‘If you were thinking about something else than the text, what were you
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thinking about?’, close others, non- close others, something else), and a question about the intentionality of TUT (‘If you were thinking about something else than the text, was this intentional
or not intentional?’, intentional, not intentional) were included for explorative reasons.18 These
questions are no further relevant here. As in Study 3.1, it was explained that it may feel odd to
answer questions regarding one’s mood multiple times within a small time-span, but that we
ZHUHLQWHUHVWHGLQVXEWOHȵXFWXDWLRQVLQSHRSOHȇVPRRG
After reading the text, participants were again asked to indicate how happy they felt at that
moment (post-measure). Next, a number of questions regarding the text followed. First, partiFLSDQWVȴOOHGRXWKRZERULQJQLFHDQGLQWHUHVWLQJWKH\FRQVLGHUHGWKHWH[WWREH Ȇ7RZKDW
H[WHQW GLG \RX ȴQG WKH WH[W ERULQJQLFHLQWHUHVWLQJ"ȇ VFDOHV IURP   not at all to 7 = very
much)1H[WWKH\ȴOOHGRXWDVXEVHWRIWKH0XOWLGLPHQVLRQDO6WDWH%RUHGRP6FDOH VHH6WXG\
3.1; Fahlman et al., 2013; Markey et al., 2014). A question inquiring how motivated participants
were to read the text was included for explorative reasons. Finally, participants were asked
ZKHWKHUWKH\KDGȴQLVKHGUHDGLQJWKHWH[WEHIRUHWKHODVWSUREHZKHWKHUWKH\WKRXJKWWKHWH[W
ZDVGLɝFXOWZKHWKHUWKHLQVWUXFWLRQVKDGEHHQFOHDUZKHWKHULWZDVHDV\RUGLɝFXOWIRUWKHP
to answer the TUT question during the text, and what they thought the goal of the study was.

Data cleaning
Data of eight participants were excluded from the analyses. One participant indicated being
familiar with the hypothesis of the study. Furthermore, one participant had not understood the
instructions, and had not responded to any probes while reading. Finally, six participants were
H[FOXGHGEHFDXVHWKH\ȴQLVKHGUHDGLQJWKHWH[WEHIRUHWKHODVWSUREHDSSHDUHGΖWLVXQFOHDU
ZKDWWKHVHSDUWLFLSDQWVGLGRQFHWKH\KDGȴQLVKHGUHDGLQJWKHWH[W RQHSDUWLFLSDQWLQGLFDWHG
KDYLQJVZLWFKHGWRDQRWKHUVHOIFKRVHQDFWLYLW\DIWHUKDYLQJȴQLVKHGUHDGLQJWKHWH[W 
As in Study 3.1, outliers deviating more than 3 standard deviations from the mean were excluded
(1 outlier on the proportion of positive TUT, 1 outlier on the happiness pre-measure, 1 outlier
RQWKHKDSSLQHVVGLHUHQFHVFRUH )XUWKHUPRUHLWVHHPVWKDWSDUWLFLSDQWVVRPHWLPHVIRUJRW
to answer the mood question (two participants indicated this after the study). The normality
plot of the raw mood data showed a large peak at zero (the default response). Therefore, zeroes
on the raw mood data were treated as missing values (58 data points out of 1620, 3.6 %; zeroes
deviated 2.81 standard deviations from the mean).

18 7KHUHZDVQRVLJQLȴFDQWGLHUHQFHLQPRRGEHWZHHQLQWHQWLRQDODQGXQLQWHQWLRQDO787Estimate =
0.78(1.30), p +RZHYHUWKHUHZHUHUHODWLYHO\IHZLQVWDQFHVRILQWHQWLRQDO787DQGVRPHSDUWLFLSDQWV
LQGLFDWHGWKDWWKH\GLGQRWNQRZWKHZRUGȆLQWHQWLRQDOȇ$VVXFKLWLVGLɝFXOWWRLQWHUSUHWWKHUHVXOWVRQ
the intentionality of TUT.
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$OVRLQWKLVVWXG\787YDOHQFHUDWLQJVWKDWKDGEHHQȴOOHGRXWZKLOHSDUWLFLSDQWVLQGLFDWHGWKDW
they had not been thinking about something other than the text were deleted and coded as
missing values (19 responses; 1.17 %). On few occasions (6 responses; 0.37 %), TUT valence had
QRWEHHQȴOOHGRXWHYHQWKRXJKSDUWLFLSDQWVKDGLQGLFDWHGWKDWWKH\ZHUHHQJDJLQJLQ787

Data analysis
The same planned analyses were carried out as described for Study 3.1. In order to replicate the
H[SORUDWRU\ȴQGLQJIURP6WXG\ZHDOVRFDUULHGRXWDUHJUHVVLRQDQDO\VLVZLWKSDUWLFLSDQWVȇ
proportion of positive TUT while reading the text (number of positive TUT instances divided
by total number of probes), participants’ subjective boredom (the item ‘I felt bored’ of the
Multidimensional State Boredom Scale or the single boredom measure ‘To what extent did you
ȴQGWKHWH[WERULQJ"ȇ DQGWKHLULQWHUDFWLRQDVSUHGLFWRUVDQGDYHUDJHPRRGZKLOHUHDGLQJWKH
text as the dependent variable.

Results
Descriptives
The average mood of the sample was 61.89 on a scale from 0 to 100. Participants’ momentary
KDSSLQHVVGURSSHGZKLOHUHDGLQJWKHWH[WZLWKDQDYHUDJHGLHUHQFHVFRUHRI SD = 14.49)
on a scale from -100 to 100. TUT was reported on 37.7 % of all measurement occasions. Within
the TUT samples, 22.9 % was negative, 22.5 % was neutral, and 54.6 % was positive. In line with
these percentages, the average TUT valence across the sample was 1.07 on a scale from -5 to +5.

Manipulation check
$VLJQLȴFDQWGLHUHQFHEHWZHHQWKHERULQJFRQGLWLRQ M = 5.24, SD = 1.70) and the engaging
condition (M = 3.45, SD = 2.22) was found on the item ‘I felt bored’, F(1, 79) = 16.74, p < .001, partial
Ƅt $VVXFKWKHPDQLSXODWLRQKDGWKHLQWHQGHGHHFWRQSDUWLFLSDQWVȇVWDWHERUHGRP

Happiness pre-measure and trait happiness
1RVLJQLȴFDQWGLHUHQFHEHWZHHQFRQGLWLRQVZDVIRXQGRQWKHKDSSLQHVVSUHPHDVXUHF(1,
78) = 2.17, p )XUWKHUPRUHSDUWLFLSDQWVLQWKHWZRFRQGLWLRQVGLGQRWVLJQLȴFDQWO\GLHU
RQWKH6XEMHFWLYH+DSSLQHVV6FDOHF < 1.

Interaction TUT (yes, no) and condition on mood
$OLQHDUPL[HGHHFWVPRGHOZLWK787 \HVQR FRQGLWLRQ ERULQJHQJDJLQJ DQGWKHLULQWHU
DFWLRQDVSUHGLFWRUVDQGPRRGDVWKHGHSHQGHQWYDULDEOHUHYHDOHGDPDUJLQDOO\VLJQLȴFDQW
interaction between TUT and condition, Estimate = -0.61(0.32), 90% CI [-1.13, -0.08]. Simple slope
analyses showed that in the engaging condition, participants had worse moods while engaging
in TUT compared to while not engaging in TUT, simple slope = -4.32(0.97), z = -4.43, p < .001. In the
boring condition, participants had worse moods while engaging in TUT as well, but this relation
86

When ‘Now’ is Boring

was less strong, simple slope = -1.86(0.84), z = -2.21, p = .03. As such, TUT was less detrimental for
SDUWLFLSDQWVȇPRRGGXULQJDERULQJDFWLYLW\ VHH)LJXUH )XUWKHUPRUHWKHUHZDVDVLJQLȴFDQW
PDLQHHFWRI787Estimate = 1.54(0.32), 99% CI [0.68, 2.38], but not of condition, Estimate =
-2.93(1.74), 95% CI [-6.54, 0.63] (model: PDUJLQDO5t= .04, FRQGLWLRQDO5t= .77).

Figure 3.2. Interaction between TUT (yes, no) and condition (boring, engaging) on average mood (based
on model; Study 3.2).

Interaction TUT (positive, no) and condition on mood
$OLQHDUPL[HGHHFWVPRGHOZLWK787YDOHQFH QHJDWLYHQHXWUDOSRVLWLYHQR787 FRQGLWLRQ
(boring, engaging), and their interaction as predictors was performed with mood as the deSHQGHQWYDULDEOH7KLVPRGHOGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQEHWZHHQ787YDOHQFHDQG
condition, F(3, 54.96) = 1.92, p = .14. The interaction between TUT (positive, no) and condition
VSHFLȴFDOO\ZDVQRWVLJQLȴFDQWHLWKHUEstimate = 0.79(0.73), 95% CI [-0.61, 2.16].

Interaction proportion positive TUT and subjective boredom on mood
A regression analysis with participants’ proportion of positive TUT, participants’ subjective
boredom (item ‘I felt bored’), and their interaction as predictors, and average mood as the
GHSHQGHQWYDULDEOHVKRZHGDPDUJLQDOO\VLJQLȴFDQWLQWHUDFWLRQſ = .21, SE = 1.92, t(76) = 1.84,
p = .07, 95% CI>@6LPSOHVORSHDQDO\VHVUHYHDOHGWKDWWKHUHZDVQRVLJQLȴFDQWUHODWLRQ
between the proportion of positive TUT and average mood for participants scoring low on the
item ‘I felt bored’ (1 SD below the mean), simple slope = 2.96(19.24), t(76) = 0.15, p +RZHYHU
for participants scoring high on the item ‘I felt bored’ (1 SD above the mean), there was a positive
relation between the proportion of positive TUT and average mood, simple slope = 45.49(12.69),
t(76) = 3.58, p VHH)LJXUH $VVXFKWKLVZDVLQOLQHZLWKWKHȴQGLQJVRI6WXG\7KHUH
ZDVDVLJQLȴFDQWPDLQHHFWRIVXEMHFWLYHERUHGRPſ = -.37, SE = 1.87, t(76) = -3.19, p = .002, 95%
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CI>@DVZHOODVDVLJQLȴFDQWPDLQHHFWRIWKHSURSRUWLRQRISRVLWLYH787ſ = .25,
SE = 1.92, t(76) = 2.07, p = .04, 95% CI [0.15, 7.80]. When including the happiness pre-measure as
DFRYDULDWHWKHUHZDVQRVLJQLȴFDQWLQWHUDFWLRQEHWZHHQWKHSURSRUWLRQRISRVLWLYH787DQG
subjective boredom, ſ = .12, SE = 1.34, t(74) = 1.53, p = .13, 95% CI [-0.63, 4.73].

Interaction proportion positive TUT and single boredom measure on mood
A regression analysis with participants’ proportion of positive TUT, the single boredom measure
Ȇ7RZKDWH[WHQWGLG\RXȴQGWKHWH[WERULQJ"ȇ DQGWKHLULQWHUDFWLRQDVSUHGLFWRUVDQGDYHUDJH
PRRGDVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWLQWHUDFWLRQſ= .28, SE = 1.93, t(76) = 2.55,
p = .01, 95% CI>@6LPSOHVORSHDQDO\VHVUHYHDOHGWKDWWKHUHZDVQRVLJQLȴFDQWUHODWLRQ
between the proportion of positive TUT and average mood for participants scoring low on the
single boredom measure (1 SD below the mean), simple slope = -5.51(19.70), t(76) = -0.28, p =
+RZHYHUIRUSDUWLFLSDQWVVFRULQJKLJKRQWKHVLQJOHERUHGRPPHDVXUH 6'DERYHWKH
mean), there was a positive relation between the proportion of positive TUT and average mood,
simple slope = 54.34(12.50), t(76) = 4.35, p7KHUHZDVDVLJQLȴFDQWPDLQHHFWRIWKHVLQJOH
boredom measure, ſ= -.36, SE = 1.91, t(76) = -3.02, p = .003, 95% CI [-9.58, -1.96], as well as a
VLJQLȴFDQWPDLQHHFWRIWKHSURSRUWLRQRISRVLWLYH787ſ= .25, SE = 1.93, t(76) = 2.09, p = .04,
95% CI [0.19, 7.87]. When including the happiness pre-measure as a covariate, the interaction
EHWZHHQWKHSURSRUWLRQRISRVLWLYH787DQGWKHVLQJOHERUHGRPPHDVXUHUHPDLQHGVLJQLȴFDQW
ſ = .17, SE = 1.37, t(74) = 2.07, p = .04, 95% CI [0.11, 5.56].

Figure 3.3. Interaction between proportion positive TUT (standardized) and subjective boredom (-1 SD,
+1 SD) on average mood (Study 3.2).
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Discussion
The results of Study 3.2 showed that participants’ mood was worse during TUT in the boring
as well as the engaging condition, but that the negative relation between TUT and mood was
less strong for participants in the boring condition. No interaction was found between positive
TUT and condition on mood. In line with Study 3.1 there was a positive relation between the
proportion of positive TUT and mood for people who felt bored while reading the text, but not
IRUSHRSOHZKRGLGQRWIHHOERUHG PDUJLQDOO\VLJQLȴFDQWPDLQHHFW $OWKRXJKWKHPDQLSXODWLRQ
LQ6WXG\ZDVVXFFHVVIXOWKHUHPD\EHODUJHLQGLYLGXDO GLHUHQFHVEHWZHHQ SHRSOH RQ
subjective boredom. This may partly explain why the interaction with subjective boredom, but
QRWWKHLQWHUDFWLRQZLWKFRQGLWLRQ ERULQJYVHQJDJLQJ ZDV PDUJLQDOO\ VLJQLȴFDQWLQ6WXG\
3.1 and 3.2.

When controlling for participants’ momentary happiness before reading the text, the interaction
between subjective boredom (item ‘I felt bored’) and the proportion of positive TUT became
QRQVLJQLȴFDQW$VVXFKLWPD\DOVREHWKHFDVHWKDWKDSS\SHRSOHHQJDJHLQSRVLWLYH787GXULQJ
ERULQJVLWXDWLRQV+RZHYHUWKHLQWHUDFWLRQEHWZHHQWKHVLQJOHERUHGRPPHDVXUH Ȇ7RZKDW
H[WHQWGLG\RXȴQGWKHWH[WERULQJ"ȇ DQGWKHSURSRUWLRQRISRVLWLYH787UHPDLQHGVLJQLȴFDQW
when controlling for the happiness pre-measure. It is uncertain why the two boredom measures
OHGWRVRPHZKDWGLHUHQWUHVXOWV:KLOHWKHVHȴQGLQJVVKRXOGQRWEHRYHULQWHUSUHWHGLWLV
SRVVLEOHWKDWWKHVLQJOHERUHGRPPHDVXUH Ȇ7RZKDWH[WHQWGLG\RXȴQGWKHWH[WERULQJ"ȇ ZDV
somewhat more suitable. Namely, participants who thought that the text was boring (which
we intended to measure) may have indicated low levels of boredom on the item ‘I felt bored’ if
they had amusing thoughts unrelated to the text.

In Study 3.1 and 3.2, we manipulated participants’ activity (boring vs. engaging) and studied
how spontaneous TUT was related to mood states. In order to obtain more insight in the
causal relation between positive TUT and mood, we subsequently investigated whether intentional positive TUT during a boring task can be used to protect one’s mood. Therefore, we
manipulated people’s thoughts (intentional positive TUT, task-focus, no manipulation) during
a boring activity in Study 3.3. We hypothesized that participants who were asked to engage in
positive TUT would have better moods compared to participants who were asked to adopt a
task-focus or participants who were not given any instructions. Furthermore, we hypothesized
an interaction between the proportion of positive TUT and subjective boredom on mood for
the no manipulation condition (replication Study 3.1 and 3.2).

As discussed in the Introduction, it may be challenging for people to intentionally think of
positive topics and keep their stream of thoughts positive. In order to make this task easier for
participants, we provided examples of topics in the instructions.
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STUDY 3.3: MANIPULATING THOUGHT CONTENT
Method
Participants
In total, 119 participants (99 females, average age: 22.56 years, SD = 4.70) took part in this study.
Participants were recruited via the Radboud Research Participation System and received EUR 5
or course credits for their participation. Forty-six participants were Psychology or Educational
Science students, 62 participants indicated that they were enrolled in another study program,
and 11 participants were not students. Ninety-eight participants were Dutch, 20 participants
were German, and 1 participant indicated having another nationality.

Design
In this study, we used a between-subjects design with thought content (intentional positive
TUT, task-focus, control) during a boring activity as the independent variable, and participants’
average mood during the boring activity as well as their change in momentary happiness as
the dependent variables.

Materials and procedure
3DUWLFLSDQWVȴUVWDQVZHUHGVRPHGHPRJUDSKLFDOTXHVWLRQV DJHVH[QDWLRQDOLW\ȴHOGRIVWXG\ 
1H[WWKH\ȴOOHGRXWWKH6XEMHFWLYH+DSSLQHVV6FDOH /\XERPLUVN\ /HSSHU DVZHOODV
three questions related to their trait concentration (selection of items from the Peace of Mind
Scale; Dijksterhuis, unpublished raw data). Following this, participants indicated how happy
WKH\IHOWDWWKDWPRPHQW Ȇ+RZKDSS\GR\RXIHHODWWKHPRPHQW"ȇVFDOHIURP not happy at
all to 100 = very happy; pre-measure).

1H[WSDUWLFLSDQWVZDWFKHGDPRYLHRIDWUDLQULGHLQWKH8.IRUPLQXWHV7KLVZDVDVOLJKWO\
adapted version of the movie used in the boring condition in Study 3.1 (small variations in
the landscape were further reduced). Participants were randomly assigned to one of three
conditions. In the control condition, participants were only told that they were going to watch a
movie of a train ride. In the task-focus condition, participants received the following instruction:

You are going to watch a movie of a train journey now. We would like to ask you to keep your attention
focused on the movie as well as you can. Watch the landscape that passes by and attend to what
\RXFDQVHHLQWKLVODQGVFDSHΖI\RXQRWLFHWKDW\RXUWKRXJKWVZDQGHURLPPHGLDWHO\EULQJ\RXU
attention back to the movie. For our study, it is highly important that you try to keep your attention
focused on the movie.

In the intentional positive TUT condition, participants received the following instruction:
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You are going to watch a movie of a train journey now. We would like to ask you to think of nice,
pleasant things during the movie. You may for example think of nice moments and events that took
place in the past. You may also think of nice moments and events that you expect to happen in the
future, or that you would like to happen in the future. Examples of this are nice trips in the past or
future, things you have already achieved or would like to achieve, or nice moments with friends and
family. For our study, it is highly important that you try to think of nice things during the movie.

The movie was interrupted by 8 probes at semi-random moments. In half of the probes,
SDUWLFLSDQWVZHUHDVNHGWRȴOORXWWKHLUPRPHQWDU\PRRG Ȇ+RZLV\RXUPRRGDWWKHPRPHQW"ȇ
scale from 0 = not good at all to 100 = very good). Mood was only assessed in half of the probes
to disturb people’s experience of the movie less (one may argue that interruptions are more
disturbing in the task-focus condition than in the other two conditions). In all eight probes,
participants were asked whether they were engaging in TUT and if this was the case, how
negative or positive their thought was (see Study 3.1 for exact questions). In each probe,
participants in the task-focus condition and in the intentional positive TUT condition were
reminded of the instruction to keep their attention focused on the movie or to think of nice
things during the movie. Participants in the control condition were only told that they could
start the movie again. As in the previous studies, it was explained that we were interested in
VXEWOHȵXFWXDWLRQVLQSHRSOHȇVPRRG
After watching the movie, participants were again asked to indicate how happy they felt at
that moment (post-measure). Next, a number of questions regarding the movie followed.
3DUWLFLSDQWVȴOOHGRXWKRZERULQJDQGKRZQLFHWKH\WKRXJKWWKHPRYLHZDV VFDOHVIURP
= not at all to 7 = very much)DQGDVLQWKHSUHYLRXVVWXGLHVWKH\ȴOOHGRXWDVXEVHWRIWKH
Multidimensional State Boredom Scale (Fahlman et al., 2013; Markey et al., 2014). Finally,
SDUWLFLSDQWVZHUHDVNHGZKHWKHULWZDVHDV\RUGLɝFXOWIRUWKHPWRDQVZHUWKH787TXHVWLRQ
during the movie, whether the instructions had been clear, what they thought the goal of the
study was, and whether they had any expectations of what they would see in the movie.

Data cleaning
As in the previous studies, outliers deviating more than 3 standard deviations from the mean
were excluded (1 outlier on average mood during the movie, 1 outlier on the happiness
GLHUHQFHVFRUHRXWOLHURQWKH6XEMHFWLYH+DSSLQHVV6FDOH )XUWKHUPRUHLWVHHPHGWKDW
participants sometimes forgot to answer the mood question in this study as well. As such,
zeroes (the default response) were treated as missing values (18 data points out of 476, 3.78
%; zeroes deviated 2.94 standard deviations from the mean).

$OVRLQWKLVVWXG\787YDOHQFHUDWLQJVWKDWKDGEHHQȴOOHGRXWZKLOHSDUWLFLSDQWVLQGLFDWHGWKDW
they had not been thinking about something else than the movie were deleted and coded as
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missing values (42 responses; 4.4 %). On two occasions (0.2 %) the TUT valence question had
QRWEHHQȴOOHGRXWHYHQWKRXJKSDUWLFLSDQWVKDGLQGLFDWHGWKDWWKH\KDGEHHQHQJDJLQJLQ787

Data analysis
An ANOVA was carried out with thought content (task-focus, intentional positive TUT, control)
as the independent variable and either average mood during the movie or the happiness
GLHUHQFHVFRUHDVWKHGHSHQGHQWYDULDEOH
As in the previous studies, a regression analysis with participants’ proportion of positive TUT
during the movie, participants’ subjective boredom, and their interaction as predictors, and
average mood during the movie as the dependent variable was carried out (within the control
condition only).

Results
Descriptives
The average mood of the sample was 63.03 on a scale from 0 to 100. Participants’ momentary
KDSSLQHVVGURSSHGRYHUWKHFRXUVHRIPRYLHZLWKDQDYHUDJHGLHUHQFHVFRUHRI SD =
14.53) on a scale from -100 to 100. TUT was reported on 57.9 % of all measurement occasions.
Within the TUT samples, 17.0 % was negative, 7.9 % was neutral, and 75.1 % was positive. In
line with these percentages, the average TUT valence across the sample was 1.98 on a scale
from -5 to +5.

Manipulation check boredom
A one-sample t-test on participants’ score on the item ‘I felt bored’ of the Multidimensional State
Boredom Scale with 4 as a test value showed that the mean (M = 4.57, SD  ZDVVLJQLȴFDQWO\
higher than the midpoint of the scale, t(118) = 4.01, p+HQFHWKHPDQLSXODWLRQVHHPHG
WRKDYHWKHGHVLUHGUHVXOWRQSDUWLFLSDQWVȇVWDWHERUHGRP7KHUHZDVQRVLJQLȴFDQWGLHUHQFH
between conditions on the item ‘I felt bored’, Fs < 1.

Manipulation check TUT
$3RLVVRQUHJUHVVLRQDQDO\VLVVKRZHGWKDWWKRXJKWFRQGLWLRQKDGDVLJQLȴFDQWHHFWRQWKH
number of TUT instances, /LNHOLKRRGUDWLRƔt(2) = 61.94, p < .001. The number of TUT instances
in the intentional positive TUT condition (M = 6.44, SD = 1.48) was higher compared to both
the control condition (M = 4.34, SD = 2.08), B = 0.40(0.10), p < .001, and the task-focus condition
(M = 2.64, SD = 1.58), B = 0.89(0.12), p < .001. Furthermore, the number of TUT instances was
lower in the task-focus condition compared to the control condition, B = 0.50(0.12), p < .001.

$GGLWLRQDOO\WKHUHZDVDVLJQLȴFDQWGLHUHQFHEHWZHHQFRQGLWLRQVRQWKHQXPEHURISRVLWLYH
TUT instances, /LNHOLKRRGUDWLRƔt(2) = 118.66, p < .001. The number of positive TUT instances
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was higher in the intentional positive TUT condition (M = 5.97, SD = 1.83) compared to both the
task-focus condition (M = 1.46, SD = 1.21), B = 1.41(0.15), p < .001, and the control condition (M =
2.68, SD = 1.78), B = 0.80(0.11), p < .001. Furthermore, the number of positive TUT instances was
higher in the control condition compared to the task-focus condition, B = 0.61(0.16), p = .004.

Happiness pre-measure, trait happiness, concentration
7KHUHZDVQRVLJQLȴFDQWGLHUHQFHEHWZHHQFRQGLWLRQVRQHLWKHUWKHKDSSLQHVVSUHPHDVXUH
FRUWKH6XEMHFWLYH+DSSLQHVV6FDOHF )XUWKHUPRUHQRVLJQLȴFDQWGLHUHQFHEHWZHHQ
conditions on trait concentration was found, F < 1.

(HFWRIFRQGLWLRQRQDYHUDJHPRRG
$PDUJLQDOO\VLJQLȴFDQWPDLQHHFWRIFRQGLWLRQRQDYHUDJHPRRGGXULQJWKHPRYLHZDVIRXQG
F(2, 114) = 2.36, p = .099, SDUWLDOƄt  VLJQLȴFDQWZKHQLQFOXGLQJRXWOLHUVRQDYHUDJHPRRG
see online supplementary materials). Compared to the intentional positive TUT condition (M
= 67.67, SD  DYHUDJHPRRGZDVPDUJLQDOO\VLJQLȴFDQWO\ORZHULQWKHFRQWUROFRQGLWLRQ
(M = 61.86, SD = 16.06), Estimate = -5.81(3.33), p = .08, 95% CI>@DQGVLJQLȴFDQWO\
lower in the task-focus condition (M = 60.73, SD = 12.58), Estimate = -6.94(3.43), p = .046, 95%
CI>@7KHUHZDVQRVLJQLȴFDQWGLHUHQFHEHWZHHQWKHFRQWUROFRQGLWLRQDQGWKH
task-focus condition, Estimate = -1.13(3.29), p = .73, 95% CI>@7KLVȴQGLQJVXSSRUWHG
the idea that positive TUT can be used intentionally in order to prevent a worsening mood
during a boring task.

(HFWRIFRQGLWLRQRQKDSSLQHVVGLHUHQFHVFRUH
$PDUJLQDOO\VLJQLȴFDQWPDLQHHFWRIFRQGLWLRQRQWKHKDSSLQHVVGLHUHQFHVFRUHZDVIRXQG
F(2, 115) = 2.50, p = .09, SDUWLDOƄt = .04. In line with our hypothesis, momentary happiness
dropped less in the intentional positive TUT condition (M = -2.31, SD = 14.10) compared to the
task-focus condition (M = -9.62, SD = 15.50), Estimate = -7.31(3.32), p = .03, 95% CI [-13.88, -0.74].
7KHUHZHUHQRVLJQLȴFDQWGLHUHQFHVEHWZHHQWKHFRQWUROFRQGLWLRQ M = -7.16, SD = 13.45) and
either the intentional positive TUT condition, Estimate = -4.86(3.24), p = .14, 95% CI [-11.28, 1.57],
or the task-focus condition, Estimate = -2.45(3.17), p = .44, 95% CI [-8.74, 3.83].

Interaction proportion positive TUT and subjective boredom on mood
A regression analysis with participants’ proportion of positive TUT during the movie,
participants’ subjective boredom (item ‘I felt bored’), and their interaction as predictors,
DQGDYHUDJHPRRGGXULQJWKHPRYLHDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQW
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interaction, ſ = .11, SE = 2.71, t(39) = 0.72, p = .48, 95% CI [-3.54, 7.43].19 When using the single
ERUHGRPPHDVXUH Ȇ7RZKDWH[WHQWGLG\RXȴQGWKHWH[WERULQJ"ȇ DVDSUHGLFWRUWKHUHZDV
QRVLJQLȴFDQWLQWHUDFWLRQHLWKHUſ = .13, SE = 2.59, t(39) = 0.89, p = .38, 95% CI [-2.94, 7.53]. 20
+RZHYHUDVRQO\GDWDIURPWKHFRQWUROFRQGLWLRQFRXOGEHLQFOXGHGWKHVHDQDO\VHVPD\KDYH
ODFNHGVWDWLVWLFDOSRZHU$OWKRXJKWKHLQWHUDFWLRQVZHUHQRWVLJQLȴFDQWWKHSDWWHUQVRIUHVXOWV
were the same as in the previous studies.

Discussion
$VH[SHFWHGSDUWLFLSDQWVȇDYHUDJHPRRGZDVVLJQLȴFDQWO\EHWWHULQWKHLQWHQWLRQDOSRVLWLYH
787FRQGLWLRQFRPSDUHGWRWKHWDVNIRFXVFRQGLWLRQDQGPDUJLQDOO\VLJQLȴFDQWO\EHWWHULQWKH
LQWHQWLRQDOSRVLWLYH787FRQGLWLRQFRPSDUHGWRWKHFRQWUROFRQGLWLRQ PDUJLQDOO\VLJQLȴFDQW
PDLQHHFW $GGLWLRQDOO\SDUWLFLSDQWVȇPRPHQWDU\KDSSLQHVVGURSSHGOHVVLQWKHLQWHQWLRQDO
SRVLWLYH787FRQGLWLRQFRPSDUHGWRWKHWDVNIRFXVFRQGLWLRQ PDUJLQDOO\VLJQLȴFDQWPDLQHHFW 

7KHVH ȴQGLQJV VXJJHVWHG WKDW LQWHQWLRQDO SRVLWLYH 787 GXULQJ D ERULQJ DFWLYLW\ FDQ ERRVW
SHRSOHȇVPRRG+RZHYHUZHFDQQRWH[FOXGHWKHSRVVLELOLW\WKDWGHPDQGHHFWVSOD\HGDUROH
in this study. It is possible that participants in the intentional positive TUT condition did not
actually have better moods, but merely felt that they should indicate positive moods (as they
ZHUHLQVWUXFWHGWRWKLQNDERXWSRVLWLYHWRSLFV +RZHYHULWPD\EHQRWHGWKDWSDUWLFLSDQWVȇ
happiness level did not improve over the course of the movie in the positive TUT condition
(happiness post-measure minus happiness pre-measure), but that participants’ happiness level
GURSSHGOHVVFRPSDUHGWRWKHRWKHUFRQGLWLRQVΖISDUWLFLSDQWVIHOWVWURQJGHPDQGHHFWVWKH\
may have indicated improved happiness levels.

The interaction between the proportion of positive TUT and subjective boredom on mood
IRXQGLQWKHSUHYLRXVVWXGLHVZDVQRWIRXQGLQ6WXG\+RZHYHURQO\SDUWLFLSDQWVIURPWKH
control condition could be included in this analysis, resulting in limited statistical power. The
pattern of results did look the same as in Study 3.1 and 3.2. In order to test the interaction
between the proportion of positive TUT and subjective boredom on mood across all three
studies (with ample statistical power), we collapsed the data of all studies.

19 :KHQ LQFOXGLQJ WKH KDSSLQHVV SUHPHDVXUH DV D FRYDULDWH WKHUH ZDV QR VLJQLȴFDQW LQWHUDFWLRQ
between the proportion of positive TUT and subjective boredom either, ſ = .19, SE = 2.41, t(38) = 1.43,
p = .16, 95% CI [-1.44, 8.31].
20 :KHQLQFOXGLQJWKHKDSSLQHVVSUHPHDVXUHDVDFRYDULDWHWKHUHZDVQRVLJQLȴFDQWLQWHUDFWLRQEHWZHHQ
the proportion of positive TUT and the single boredom measure either, ſ = .14, SE = 2.29, t(38) = 1.07,
p = .29, 95% CI [-2.18, 7.09].
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COLLAPSED DATA ANALYSIS STUDY 3.1, 3.2, AND 3.3
In order to test the interaction between participants’ proportion of positive TUT and subjective
boredom on average mood during a task with more statistical power, the data from all lab
studies (Study 3.1, 3.2, and 3.3) were collapsed. For Study 3.3, only the control condition was
included. All data (including outliers on the separate studies) were included and new outlier
scores were calculated. Again, outliers deviating more than 3 standard deviations from the
mean were excluded (1 outlier on the proportion of positive TUT, 3 outliers on average mood).

A regression analysis with participants’ proportion of positive TUT, participants’ subjective
boredom, and their interaction as predictors, and average mood as the dependent variable
VKRZHGDVLJQLȴFDQWLQWHUDFWLRQſ= .20, SE = 0.98, t(216) = 3.28, p = .001, 95% CI [1.29, 5.17].
6LPSOHVORSHDQDO\VHVUHYHDOHGWKDWWKHUHZDVQRVLJQLȴFDQWUHODWLRQEHWZHHQWKHSURSRUWLRQ
of positive TUT and average mood for participants scoring low on the item ‘I felt bored’ (1 SD
below the mean), simple slope = 5.01(7.09), t(216) = 0.71, p +RZHYHUIRUSDUWLFLSDQWVVFRULQJ
high on the item ‘I felt bored’ (1 SD above the mean), there was a positive relation between
the proportion of positive TUT and average mood, simple slope = 35.64(6.32), t(216) = 5.64,
p < .001 (Figure 3.4). When including the happiness pre-measure as a covariate, the interaction
EHWZHHQWKHSURSRUWLRQRISRVLWLYH787DQGVXEMHFWLYHERUHGRPUHPDLQHGVLJQLȴFDQWſ = .10,
SE = 0.74, t(214) = 2.07, p = .04, 95% CI [0.07, 3.00].

Figure 3.4. Interaction between proportion positive TUT (standardized) and subjective boredom (-1 SD,
+1 SD) on average mood (collapsed data Study 3.1, 3.2, and 3.3).
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A regression analysis with participants’ proportion of positive TUT (number of positive TUT
instances divided by total number of probes), the single boredom measure (‘To what extent
GLG\RXȴQGWKHPRYLHWH[WERULQJ"ȇ6WXG\DQG DQGWKHLULQWHUDFWLRQDVSUHGLFWRUVDQG
DYHUDJHPRRGDVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWLQWHUDFWLRQDVZHOOſ= .24, SE =
1.55, t(120) = 2.69, p = .008, 95% CI [1.11, 7.24]. Simple slope analyses revealed that there was no
VLJQLȴFDQWUHODWLRQEHWZHHQWKHSURSRUWLRQRISRVLWLYH787DQGDYHUDJHPRRGIRUSDUWLFLSDQWV
scoring low on the single boredom measure (1 SD below the mean), simple slope = 2.21(10.36),
t(120) = 0.21, p +RZHYHUIRUSDUWLFLSDQWVVFRULQJKLJKRQWKHVLQJOHERUHGRPPHDVXUH 
SD above the mean), there was a positive relation between the proportion of positive TUT and
average mood, simple slope = 42.03(9.56), t(120) = 4.40, p < .001. When including the happiness
SUHPHDVXUHDVDFRYDULDWHWKHUHZDVDVLJQLȴFDQWLQWHUDFWLRQEHWZHHQWKHSURSRUWLRQRI
positive TUT and the single boredom measure as well, ſ = .16, SE = 1.20, t(118) = 2.32, p = .02,
95% CI [0.40, 5.17].

Discussion
We found an interaction between the proportion of positive TUT and subjective boredom on
mood across Study 3.1, 3.2, and 3.3, lending more support to the idea that positive TUT can
protect one’s mood during a boring activity. While the interaction between subjective boredom
LWHPȆΖIHOWERUHGȇ DQGSRVLWLYH787EHFDPHQRQVLJQLȴFDQWZKHQFRQWUROOLQJIRUWKHKDSSLQHVV
SUHPHDVXUHLQ6WXG\DQGWKLVLQWHUDFWLRQUHPDLQHGVLJQLȴFDQWZKHQDJJUHJDWLQJWKH
data across studies (resulting in more statistical power). It seems that positive TUT is related to
higher happiness levels during boring activities, regardless of people’s initial happiness levels.
In line with this, Study 3.3 suggests that positive TUT can be used as an intentional strategy to
protect one’s mood during a boring task.

Next, we aimed to investigate whether people seem to use positive TUT in their daily lives to
ERRVWWKHLUIHHOLQJVRIKDSSLQHVVGXULQJXQSOHDVDQWDFWLYLWLHV 6WXG\ 3DUWLFLSDQWVȴOOHGRXW
a short questionnaire six times a day for the duration of one week on their smartphone. This
questionnaire inquired into people’s momentary happiness, TUT, and the pleasantness of their
activity. We hypothesized that participants would be happier while engaging in positive TUT
compared to being task-focused during unpleasant activities, but not during pleasant activities.

While we asked participants whether they experienced an activity as ‘boring’ in the previous
lab studies, we asked participants about the pleasantness of their activities in the experience
sampling study. Although we were interested in TUT during boring activities, it seemed more
QDWXUDOWRDVNDERXWDFWLYLW\SOHDVDQWQHVVZKHQUHTXLULQJSHRSOHWRȴOORXWDTXHVWLRQQDLUH
multiple times a day. Asking people repeatedly how boring their current activity is may also act
like a negative mood manipulation. Importantly, the boredom and pleasantness associated with
an activity were strongly negatively correlated in the previous lab studies. Furthermore, the
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results for the interaction between the proportion of positive TUT and subjective boredom were
the same when using subjective pleasantness as a predictor instead of subjective boredom
(see online supplementary materials).

STUDY 3.4: EXPERIENCE SAMPLING
Method
Participants
In total, 207 people participated in our experience sampling study. Forty-six participants (22.2
 GLGQRWȴOORXWGHPRJUDSKLFVLQIRUPDWLRQ$VVXFKWKHUHSRUWHGGHPRJUDSKLFVDUHEDVHG
on 161 participants, among which were 100 women (48.3 %) and 61 men (29.5 %). The average
age of participants was 39.6 years (SD = 14.1; ranging from 18 to 72 years). Participants were
recruited in the city center of Nijmegen (the Netherlands; n = 113), via two local sports clubs (n =
54), and via the organization zen.nl (n = 40). Participants received EUR 10 for their participation.

Procedure and materials
The present research was part of a larger study on activities, TUT, and happiness. Below, only
the measures relevant to the present research question are discussed. More detailed information about this study is reported in Chapter 2.

Participants were asked to download an application containing a short questionnaire. For
the duration of one week, participants received six probes per day at (semi-) random times
between 08.00 am and 10.00 pm, requiring them to complete the short questionnaire. Each
WLPHSDUWLFLSDQWVZHUHDVNHGKRZKDSS\WKH\IHOWDWWKDWPRPHQW Ȇ+RZKDSS\GR\RXIHHO
at the moment?’, scale from 0 = not happy at all to 100 = very happy). Next, they indicated
whether they were engaging in TUT (‘Were you thinking about something else than what you
are currently doing?’, Choice options: yes, no). If this was the case, participants were asked
about the valence of their thoughts (‘Was your thought negative, neutral, or positive?’, scale
from -5 = very negative to +5 = very positive). Next, participants were asked to indicate what
activity/which activities they were engaged in at that moment (answered by clicking on one
or more activities from a list, including an ‘Other, namely …’ category; see Appendix I). They
also answered a number of questions regarding the activity they were engaged in, including
DTXHVWLRQDERXWWKHSOHDVDQWQHVVRIWKHDFWLYLW\ Ȇ+RZPXFKGR\RXOLNHWKLVDFWLYLW\DWWKH
moment?’, scale from -5 = not at all to +5 = very much).

Data cleaning
ΖQWRWDOH[SHULHQFHVDPSOLQJTXHVWLRQQDLUHVZHUHȴOOHGRXWGXULQJWKLVVWXG\2FFDVLR
nally, people answered the happiness, TUT valence, and activity pleasantness questions with
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a number outside the range of the scale. On one occasion, a participant indicated accidentally
KDYLQJȴOOHGRXWDQRWKHUKDSSLQHVVUDWLQJWKDQLQWHQGHG7KHVHUHVSRQVHV WKUHHKDSSLQHVV
ratings, seven TUT valence ratings, and 38 activity pleasantness ratings across eleven participants) were excluded and coded as missing values.

In line with Chapter 2, only participants who completed half or more of the experience sampling
questionnaires (that is, 21 or more) were included in the analyses. This resulted in a dataset of
162 participants (5436 experience sampling questionnaires). Furthermore, in line with Study
3.1 to 3.3, happiness scores deviating more than 3 standard deviations from the mean were
excluded from the analyses (85 happiness scores out of 5436 happiness scores, 1.6 %, across
SDUWLFLSDQWV ΖIH[FOXGLQJRXWOLHUVRUSDUWLFLSDQWVZKRȴOOHGRXWOHVVWKDQTXHVWLRQQDLUHV
substantially changed the results, this was mentioned in the text and reported in the online
supplementary materials.

Data analysis
$VLQ6WXG\DQGDOLQHDUPL[HGHHFWVPRGHODSSURDFKZDVXVHGWRWHVWWKHLQWHUDFWLRQ
between TUT (yes, no) and activity pleasantness on happiness, and to test the interaction
between TUT valence (positive, no) and activity pleasantness on happiness, using the lmer
function of the lme4 package (version 1.1-7; Bates et al., 2015) in R (R Core Team, 2013).

Results
Happiness, TUT, and activity pleasantness across sample
The average happiness level of the sample was 74.13 on a scale from 0 to 100. TUT was reported
on 27.0 % of all measurement occasions (1466 TUT samples across 158 participants). Within
the TUT samples, 22.5 % was negative, 17.8 % was neutral, and 59.6 % was positive. In line with
these percentages, average TUT valence across the sample was 1.12 on a scale from -5 to +5.
The average reported activity pleasantness was 2.25 on a scale from -5 to +5 (see Table 3.1 for
numbers and percentages of TUT for unpleasant, neutral, and pleasant activities separately;
see online supplementary materials for analyses on the relation between activity pleasantness
and TUT frequency as well as TUT valence).

TUT and happiness
$OLQHDUPL[HGHHFWVPRGHOZLWK787 \HVQR DVSUHGLFWRUDQGKDSSLQHVVDVWKHGHSHQ
GHQWYDULDEOHVKRZHGWKDWSDUWLFLSDQWVZHUHVLJQLȴFDQWO\OHVVKDSS\ZKHQHQJDJLQJLQ787
(M = 71.03) than when not engaging in TUT (M = 75.26), F(1, 146.13) = 70.73, p < .001, marginal
5t = .02, FRQGLWLRQDO5t = .38.

)XUWKHUPRUHDOLQHDUPL[HGHHFWVPRGHOZLWK787YDOHQFH QHJDWLYHQHXWUDOSRVLWLYHQR787 
DVSUHGLFWRUDQGKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWRYHUDOOHHFWF(3,
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Table 3.1. Percentage and number of task-focus, negative TUT, neutral TUT, and positive TUT for unpleasant,
neutral, and pleasant activities (Study 3.4)
Unpleasant

Neutral

Pleasant

activities

activities

activities

% task-focus (n)

55.3 (306)

57.3 (200)

76.3 (3432)

% negative TUT (n)

22.4 (124)

11.5 (40)

3.70 (165)

% neutral TUT (n)

6.5 (36)

16.3 (57)

3.74 (167)

% positive TUT (n)

15.7 (87)

14.9 (52)

16.2 (730)

% total (n)

100 (553)

100 (349)

100 (4464)

106.68) = 75.35, p < .001, PDUJLQDO5t = .06, FRQGLWLRQDO5t = .41. Post-hoc analyses revealed that
SDUWLFLSDQWVZHUHVLJQLȴFDQWO\OHVVKDSS\ZKLOHHQJDJLQJLQQHXWUDO787 M = 70.42), Estimate
= 4.23(0.75), p < .001, or negative TUT (M = 61.28), Estimate = 12.78(0.89), p < .001, compared
WRQRWHQJDJLQJLQ7871RWVXUSULVLQJO\SDUWLFLSDQWVZHUHDOVRVLJQLȴFDQWO\OHVVKDSS\ZKLOH
engaging in neutral TUT, Estimate = 3.95(0.78), p < .001, or negative TUT, Estimate = 12.49(0.88),
p < .001, compared to positive TUT (M  )XUWKHUPRUHSDUWLFLSDQWVZHUHVLJQLȴFDQWO\OHVV
happy during negative TUT than during neutral TUT, Estimate = 8.55(1.08), p+RZHYHU
QRVLJQLȴFDQWGLHUHQFHEHWZHHQSRVLWLYH787DQGQR787ZDVIRXQGEstimate = 0.29(0.42), p
7KHVHUHVXOWVUHSOLFDWHWKHȴQGLQJVUHSRUWHGE\.LOOLQJVZRUWKDQG*LOEHUW  

Interaction TUT (yes, no) and activity pleasantness on happiness
$ OLQHDU PL[HGHHFWV PRGHO ZLWK 787 \HV QR  VWDQGDUGL]HG DFWLYLW\ SOHDVDQWQHVV DQG
WKHLULQWHUDFWLRQDVSUHGLFWRUVDQGKDSSLQHVVDVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQW
interaction between TUT and activity pleasantness, Estimate = 0.55(0.19), 95% CI [0.06, 1.05]
PDUJLQDOO\VLJQLȴFDQWZKHQLQFOXGLQJFRPSOHWHGDWDVHWVHHRQOLQHVXSSOHPHQWDU\PDWHULDOV 
Simple slope analyses revealed that for activities scoring high on pleasantness (1 SD above the
mean), participants were less happy when engaging in TUT compared to not engaging in TUT,
simple slope = -2.19(0.49), z = -4.43, p+RZHYHUIRUDFWLYLWLHVVFRULQJORZRQSOHDVDQWQHVV
6'EHORZWKHPHDQ WKHUHZDVQRVLJQLȴFDQWGLHUHQFHLQKDSSLQHVVIRU787DQGQR787
simple slope = 0.03(0.51), z = 0.06, p = .95. In line with Study 3.2, these results suggest that the
relation between TUT and happiness is less negative during activities that are relatively boring
RUXQSOHDVDQW VHH)LJXUHVHH7DEOHIRUGHVFULSWLYHGDWDLQFOXGLQJDGLHUHQFHVFRUH
LQGLFDWLQJGXULQJZKLFKDFWLYLWLHVSHRSOHZHUHKDSSLHUZKHQHQJDJLQJLQ787 +RZHYHULW
may be noted that while in Study 3.2 there was a negative relation between TUT and mood for
boring activities, in the present experience sampling study there was no relation between TUT
DQGKDSSLQHVVIRUERULQJDFWLYLWLHV7KHPDLQHHFWVRI787Estimate = 0.54(0.17), 99% CI [0.11,

99

Chapter 3

Figure 3.5. Interaction between TUT (yes, no) and activity pleasantness (-1 SD, +1 SD) on happiness
(based on model; Study 3.4).

0.96], and activity pleasantness, Estimate = 6.30(0.26), 99% CI>@ZHUHVLJQLȴFDQWDV
well (model: PDUJLQDO5t= .26, FRQGLWLRQDO5t= .56).

Interaction TUT (positive, no) and activity pleasantness on happiness.
$OLQHDUPL[HGHHFWVPRGHOZLWK787YDOHQFH QHJDWLYHQHXWUDOSRVLWLYHQR787 DFWLYLW\
pleasantness, and their interaction as predictors was performed with happiness as the
GHSHQGHQW YDULDEOH 7KH PD[LPDO UDQGRPHHFWV PRGHO GLG QRW FRQYHUJH 7KHUHIRUH QR
UDQGRP FRYDULDQFH WHUPV ZHUH LQFOXGHG LQ WKH UHSRUWHG PRGHO WKLV PRGHO VLPSOLȴFDWLRQ
is in line with the recommendations of Barr and colleagues, 2013). Furthermore, activity
pleasantness was centered instead of standardized. 21

7KLVPRGHOVKRZHGDVLJQLȴFDQWLQWHUDFWLRQEHWZHHQ787YDOHQFHDQGDFWLYLW\SOHDVDQWQHVV
F(3, 98.27) = 12.01, p6SHFLȴFDOO\WKHLQWHUDFWLRQEHWZHHQ787 SRVLWLYHQR DQGDFWLYLW\
SOHDVDQWQHVVZDVVLJQLȴFDQWEstimate = -0.42(0.17), 95% CI>@ZKHUHDVQRVLJQLȴFDQW
interaction was found between either TUT (negative, no) and activity pleasantness, Estimate
= -0.42(0.28), 95% CI [-0.97, 0.13], or TUT (neutral, no) and activity pleasantness, Estimate =
0.08(0.26), 95% CI>@)XUWKHUPRUHWKHUHZHUHVLJQLȴFDQWPDLQHHFWVRIERWK787
valence, F(3, 119.86) = 33.01, p < .001, and activity pleasantness, F(1, 139.03) = 284.34, p < .001.

21 This non-convergence when random covariance terms were included did not seem to be a reason
IRU FRQFHUQ 1DPHO\ LQ WKH IROORZXS OLQHDU PL[HGHHFWV PRGHO XVLQJ WUHDWPHQW FRQWUDVWV QH[W
SDUDJUDSK WKHPRGHOFRQYHUJHGZLWKRXWVLPSOLȴFDWLRQV LHLQFOXGLQJUDQGRPFRYDULDQFHWHUPV 
Furthermore, when running these analyses with outliers on happiness included, the models converged
ZLWKRXWVLPSOLȴFDWLRQVDQGVKRZHGWKHVDPHUHVXOWV
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$IROORZXSOLQHDUPL[HGHHFWVPRGHOXVLQJWUHDWPHQWFRQWUDVWVIRU787YDOHQFH QHJDWLYH
QHXWUDOSRVLWLYHQR787 VKRZHGDVLJQLȴFDQWLQWHUDFWLRQEHWZHHQ787 SRVLWLYHQR DQG
activity pleasantness as well, Estimate = -1.20(0.20), 99% CI [-1.75, -0.67] (model: PDUJLQDO5t = .28,
FRQGLWLRQDO5t  6LPSOHVORSHDQDO\VHVUHYHDOHGDVLJQLȴFDQWGLHUHQFHEHWZHHQSRVLWLYH
TUT and no TUT for activities scoring low on activity pleasantness (1 SD below the mean), simple
slope = 3.39(0.56), z = 6.05, pDVZHOODVDVLJQLȴFDQWGLHUHQFHEHWZHHQSRVLWLYH787DQG
no TUT for activities scoring high on activity pleasantness (1 SD above the mean), simple slope =
-1.44(0.52), z = -2.79, p = .005. In line with our hypothesis, people were happier while engaging
in positive TUT when carrying out activities they experienced as relatively unpleasant, whereas
people were happier while not engaging in TUT when carrying out activities they perceived
DVUHODWLYHO\SOHDVDQW VHH)LJXUHVHH7DEOHIRUGHVFULSWLYHGDWDLQFOXGLQJDGLHUHQFH
score indicating during which activities people were happier when engaging in positive TUT).

Figure 3.6. Interaction between TUT (no TUT, positive TUT) and activity pleasantness (-1 SD, +1 SD) on
happiness (based on model; Study 3.4).

Discussion
In the experience sampling study, people felt less happy when engaging in TUT (compared to
EHLQJWDVNIRFXVHG GXULQJSOHDVDQWDFWLYLWLHV+RZHYHUGXULQJXQSOHDVDQWDFWLYLWLHVWKHUHZDV
QRGLHUHQFHRQKDSSLQHVVEHWZHHQ787DQGEHLQJWDVNIRFXVHG0RVWLPSRUWDQWO\SHRSOH
were happier when engaging in positive TUT compared to being task-focused during unpleasant
activities. This is in line with the results of the previous lab studies. Interestingly, people were
also less happy when engaging in positive TUT during pleasant activities.

As we asked about activity pleasantness instead of boredom in Study 3.4, it is possible that
people felt happier while thinking of pleasant topics during unpleasant activities for other
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76.71
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73.77
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78.40
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74.31

72.15
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Table 3.2.$YHUDJHKDSSLQHVV787SHUFHQWDJH787YDOHQFHDFWLYLW\SOHDVDQWQHVVDQGGLHUHQFHVFRUHVSHUDFWLYLW\ RUGHUHGRQGLHUHQFHVFRUHȆKDSSLQHVVSRVLWLYH

Chapter 3

66

24

14

79

40

96

73

57

Shopping

In between things

Gardening

Going for a walk

Meditate/pray

Sports

Playing

Special event (concert,

11

Phone/texting

10

38

Administration/planning

Charity work

23

Making love

theatre, cinema, trip)

587

Talking

instrument)
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drinking together)

39

58

Social event (party,

visitors, eating/

N

Activity

TUT

Activity

81.30

76.64

68.78

90.00

85.23

79.10

78.52

80.33

80.82

84.21

76.87

72.66

78.12

80.18

83.78

0.0 %

9.1 %

15.8 %

8.7 %

5.3 %

16.4 %

25.0 %

22.5 %

36.7 %

35.7 %

54.2 %

24.2 %

22.8 %

25.6 %

19.0 %

0.00

-0.17

4.00

1.67

0.92

1.58

0.22

2.10

2.60

1.62

1.06

1.13

2.30

2.09

2.70

2.00

1.05

4.57

4.02

3.55

3.13

3.90

3.48

3.29

2.00

2.45

2.93

3.74

3.74

Happiness percentage valence pleasantness

TUT

76.00

65.60

76.00

73.33

77.00

72.21

70.00

75.93

79.80

74.58

66.07

73.86

74.60

79.36

TUT

Happiness

45.00

76.00

75.50

70.33

72.00

75.75

76.23

79.80

73.75

69.90

75.87

79.25

82.13

positive TUT

Happiness

76.70

69.29

91.33

85.89

79.51

80.63

83.32

83.66

86.67

79.36

74.64

79.33

82.10

84.81

no TUT

Happiness

-0.70

-3.69

-15.33

-12.56

-2.51

-8.42

-13.32

-7.73

-6.87

-4.78

-8.57

-5.47

-7.50

-76.70

-24.29

-15.33

-10.39

-9.18

-8.63

-7.57

-7.43

-6.87

-5.61

-4.74

-3.46

-2.85

-2.68

happiness no TUT

TUT
-5.45

Happiness
positive TUT–

– happiness no

'LHUHQFH

'LHUHQFH
Happiness TUT
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UHDVRQV WKDQ UHGXFHG ERUHGRP HJ SRVLWLYH 787 PD\ SURYLGH GLVWUDFWLRQ IURP D GLɝFXOW
task). As such, positive TUT may boost people’s happiness during unpleasant activities more
generally. Furthermore, we only asked participants whether they were thinking about something else than their current activity. Therefore, it is unclear whether people intentionally
engaged in positive TUT during unpleasant activities, or whether people’s minds wandered
RDXWRPDWLFDOO\ SUREDEO\WKHUHZHUHLQVWDQFHVRIERWK +RZHYHUWKHUHVXOWVRIWKLVVWXG\
VXJJHVWWKDWSRVLWLYH787PD\EHDQHHFWLYHVWUDWHJ\WRERRVWRQHȇVPRPHQWDU\KDSSLQHVV
during an unpleasant, boring activity in daily life.

GENERAL DISCUSSION AND CONCLUSION
Summary
Positive TUT
In four studies, we found that positive TUT is related to increased happiness during boring
activities. In Study 3.1 and 3.2 (lab studies), there was a positive relation between the prevalence
of positive TUT and mood for participants who indicated feeling bored while watching a movie
or reading a text. No relation between positive TUT and mood was found for participants who
did not feel bored. In Study 3.3 (lab study), participants who engaged in intentional positive
TUT during a boring movie showed better moods and less deterioration of their happiness
compared to participants who focused their attention on the movie. In Study 3.4 (experience
VDPSOLQJVWXG\ WKHUHZDVQRGLHUHQFHLQKDSSLQHVVEHWZHHQSRVLWLYH787DQGDWDVNIRFXV
DFURVV DFWLYLWLHV UHSOLFDWLQJ HDUOLHU UHVHDUFK .LOOLQJVZRUWK  *LOEHUW   +RZHYHU WKLV
JHQHUDOȴQGLQJGLGQRWDSSO\WRXQSOHDVDQWSRVVLEO\ERULQJDFWLYLWLHV3HRSOHIHOWKDSSLHU
when being task-focused during pleasant activities, but happier when engaging in positive
TUT during unpleasant activities.

As was pointed out in the Introduction, TUT has mostly been discussed as a negative consequence of boredom in previous literature. Furthermore, it has been suggested that people may
KDYHGLɝFXOW\GLUHFWLQJWKHLUWKRXJKWVLQDSOHDVDQWGLUHFWLRQGXULQJDERULQJDFWLYLW\DQGSUHIHU
mundane activities over just ‘thinking’ (Wilson et al., 2014). While our set of studies showed
VRPHPDUJLQDOO\VLJQLȴFDQWDQGQRQVLJQLȴFDQWȴQGLQJVRXUVWXGLHVGLGVXJJHVWWKDWZKHQ
people steer their thoughts in a positive direction during a boring activity, this is associated
with higher happiness levels relative to a focusing of attention on the boring activity. It seems
that positive TUT is not only a consequence of boredom, but it is also a way to relieve boredom
and boost happiness. This has not been shown previously.
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General TUT
While positive TUT was related to improved mood and happiness during boring situations,
this was not the case for TUT in general (including negative, neutral, and positive thoughts).
Boredom did moderate the relation between general TUT and happiness. In Study 3.2 (lab
study), the negative relation between TUT and mood was less strong for the boring condition
than for the engaging condition. In Study 3.4 (experience sampling study), there was a negative
relation between TUT and happiness for pleasant activities, but no relation between TUT and
KDSSLQHVVIRUXQSOHDVDQWDFWLYLWLHV)XUWKHUPRUHQRGLHUHQFHLQPRRGEHWZHHQWKHFRQWURO
condition and the task-focus condition was found in Study 3.3 (people in the control condition
GLGHQJDJHLQ787PRUHIUHTXHQWO\ 2QWKHEDVLVRI6WXG\LWVHHPVWKDWWKHȴQGLQJȊD
ZDQGHULQJPLQGLVDQXQKDSS\PLQGȋ .LOOLQJVZRUWK *LOEHUWS DOVRDSSOLHVWRERULQJ
VLWXDWLRQVEXWOHVVVWURQJO\VR+RZHYHURQWKHEDVLVRI6WXG\DQGLWUDWKHUVHHPVWKDW
in a boring situation, a wandering mind and a task-focused mind are equally (un)happy minds.

Overview
%HORZZHȴUVWGLVFXVVWKHFRUUHODWLRQDOQDWXUHRIPRVWRIRXUȴQGLQJVLQUHODWLRQWRFDXVDOLW\
TXHVWLRQV1H[WZHVSHFXODWHDERXWWZRIDFWRUVWKDWPD\LQȵXHQFHWKHUHODWLRQEHWZHHQ787
and happiness during boring situations: the attention required by an activity in order to achieve
LPSRUWDQWJRDOVDQGWKHLQWHQWLRQDOLW\RI787LWVHOI)LQDOO\ZHGLVFXVVRXUȴQGLQJVLQUHODWLRQ
to the broader and growing literature on mindfulness.

Causality
Correlational results
$OWKRXJKRXUFRUUHODWLRQDOȴQGLQJVVKRZHGDFOHDUSDWWHUQDFURVVDOOIRXUVWXGLHVWKHUHODWLRQ
EHWZHHQ SHRSOHȇV SUHYDOHQFH RI SRVLWLYH 787 DQG PRRG GLG QRW GLHU IRU WKH ERULQJ DQG
HQJDJLQJFRQGLWLRQLQ6WXG\DQG7KHODFNRIHHFWVRIRXUPDQLSXODWLRQLQ6WXG\PD\
EHH[SODLQHGE\DZHDNERUHGRPPDQLSXODWLRQ+RZHYHULQ6WXG\WKHUHZDVDVLJQLȴFDQW
GLHUHQFHLQVXEMHFWLYHERUHGRPEHWZHHQWKHERULQJDQGHQJDJLQJFRQGLWLRQ3RVVLEO\DQ
HYHQ VWURQJHUPDQLSXODWLRQZRXOGKDYH\LHOGHGVLJQLȴFDQWFRQGLWLRQHHFWV1HYHUWKHOHVV
WKHUHPD\EHODUJHLQGLYLGXDOGLHUHQFHVLQWKHH[SHULHQFHRIERUHGRP$FWLYLWLHVWKDWHYRNH
awe and enjoyment in some (e.g. watching a train ride through a Norwegian landscape) may
be experienced as utterly boring by others.

TUT and happiness
ΖQYLHZRIWKHODUJHO\FRUUHODWLRQDOQDWXUHRIRXUȴQGLQJVTXHVWLRQVPD\DULVHUHJDUGLQJWKH
causal links between boredom, TUT, and happiness. In this chapter, we argued that positive TUT
boosts happiness during boring situations. One may also argue that during boring situations,
happiness leads to positive TUT. It seems likely that the relation between positive TUT and
KDSSLQHVVLVELGLUHFWLRQDO VHH.LOOLQJVZRUWK *LOEHUW3RHULR7RWWHUGHOO 0LOHV 
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The interaction between subjective boredom (item ‘I felt bored’) and positive TUT became
QRQVLJQLȴFDQWZKHQFRQWUROOLQJIRUWKHKDSSLQHVVSUHPHDVXUHLQ6WXG\DQG OHQGLQJ
VXSSRUWWRWKHLGHDWKDWKDSS\SHRSOHHQJDJHLQSRVLWLYH787GXULQJERULQJDFWLYLWLHV +RZHYHU
WKH LQWHUDFWLRQ UHPDLQHG VLJQLȴFDQW ZKHQ DJJUHJDWLQJ GDWD DFURVV 6WXG\   DQG 
(suggesting that positive TUT is associated with increased happiness during boring activities,
regardless of people’s initial happiness levels). Furthermore, the interaction between the single
ERUHGRPPHDVXUH Ȇ7RZKDWH[WHQWGLG\RXȴQGWKHPRYLHWH[WERULQJ"ȇ DQGSRVLWLYH787ZDV
VLJQLȴFDQWZKHQFRQWUROOLQJIRUWKHKDSSLQHVVSUHPHDVXUHΖPSRUWDQWO\6WXG\SURYLGHV
H[SHULPHQWDOVXSSRUWIRUWKHLGHDWKDWLQWHQWLRQDOSRVLWLYH787LQȵXHQFHVSDUWLFLSDQWVȇPRRG
during a boring task.

Regarding Study 3.1 and 3.2, it seems unlikely that happiness only leads to increased positive
TUT during boring activities, but not during engaging activities. While it is possible that happy
people engage in such a strategy (consciously or unconsciously), it seems more likely that
positive TUT enhances happiness during boring situations, but does not further improve
happiness when people are already in an enjoyable situation. Moreover, people were less happy
when engaging in positive TUT during pleasant activities in the experience sampling study.

Boredom and TUT
As subjective boredom had to be measured after activities (people can only give their opinion
about an activity after carrying out the activity), it may also be argued that participants’ boreGRPUDWLQJVZHUHLQȵXHQFHGE\WKHLUVHOISHUFHLYHG787IUHTXHQF\&ULWFKHUDQG*LORYLFK  
IRXQG WKDW ȊKDYLQJ WKH PLQGZDQGHU WR SRVLWLYH HYHQWV WR FRQFXUUHQW DV RSSRVHG WR SDVW
activities, and to many events rather than just one tends to be attributed to boredom and
therefore leads to perceived dissatisfaction with an ongoing task” (p. 1255). It is possible that
SDUWLFLSDQWVȇSRVLWLYH787IUHTXHQF\LQȵXHQFHGWKHLUERUHGRPUDWLQJVWRVRPHH[WHQW+RZHYHU
QRVLJQLȴFDQWGLHUHQFHVLQVXEMHFWLYHERUHGRPZHUHIRXQGEHWZHHQWKHLQWHQWLRQDOSRVLWLYH
TUT, task-focus, and control condition in Study 3.3.

Attention and goals
While positive TUT was related to improved mood and happiness during boring activities in
the present set of studies, this may not be true for all boring activities. In this chapter, we
focused on boring activities that do not require attention to achieve important personal goals
VXFKDVWUDYHOOLQJWKURXJKDGXOOODQGVFDSH +RZHYHUZHDOVRHQJDJHLQERULQJDFWLYLWLHVWKDW
do require our attention in order to reach valuable goals (such as processing data or reading
a long method section). When people have the goal to focus their attention on a boring task,
positive TUT may lead to feelings of frustration and lowered momentary happiness (see also
Eastwood et al., 2012).
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Importantly, whether people have the goal to attend to a task may be more relevant than the
DWWHQWLRQUHTXLUHGE\DWDVNLQLWVHOI VHHDOVR%XHWWL /OHUDV ΖQ6WXG\DWWHQWLRQZDV
UHTXLUHGLQRUGHUWRUHDGWKHWH[W+RZHYHUDVSDUWLFLSDQWVSUREDEO\GLGQRWKDYHDVWURQJ
goal to attend to a text they considered boring, positive TUT was related to a better mood.
In our experience sampling study, we did not know whether activities required participants’
DWWHQWLRQWRDFKLHYHSHUVRQDOJRDOV+RZHYHUSDUWLFLSDQWVZHUHOHVVKDSS\ZKHQHQJDJLQJLQ
positive TUT (as opposed to being task-focused) during a pleasant activity. This suggests that
positive TUT may be perceived as unpleasant when one has the goal to pay attention to an
engaging activity. Future research may shed more light on the relation between positive TUT
and happiness for boring activities that serve a goal.

Intentional and unintentional TUT
The relation between positive TUT and happiness may not only depend on whether people
have the goal to attend to a boring activity, but may also depend on the intentionality of TUT
itself. Earlier literature on TUT does not seem to make a clear distinction between intentional
DQGXQLQWHQWLRQDO787+RZHYHUWKHQHHGWRGLVWLQJXLVKEHWZHHQWKHVHWZRW\SHVRI787LV
receiving an increasing amount of attention (e.g. Chapter 4; Seli, Carriere, & Smilek, 2015; Seli,
Cheyne, Xu, Purdon, & Smilek, 2015). In a previous study, 41 percent of TUTs during a boring
lab task were intentional (Seli, Cheyne, Xu, Purdon, & Smilek, 2015).

2QWKHEDVLVRIRXUVWXGLHVZHFDQQRWGUDZFOHDUFRQFOXVLRQVUHJDUGLQJSRWHQWLDOGLHUHQ
ces between intentional and unintentional positive TUT in the context of boring activities. In
Study 3.1 and Study 3.4, we did not measure the intentionality of TUT. In Study 3.2, a number
of participants indicated that they did not understand the question that inquired into the
intentionality of their TUT. In Study 3.3, we showed that intentional positive TUT improved
participants’ mood and happiness. While there are methods available to manipulate the
IUHTXHQF\RIXQLQWHQWLRQDO787LWPD\EHQRWHGWKDWLWLVFKDOOHQJLQJWRLQȵXHQFHWKHFRQWHQW
of people’s unintentional TUT (e.g. positive content). If people are instructed to let their
PLQGVZDQGHURWRSRVLWLYHWRSLFVLWLVQRWXQLQWHQWLRQDODQ\PRUH8QREWUXVLYHO\SULPLQJ
positive thought contents may result in relatively weak manipulations (see General discussion
Chapter 4).

Although we did not directly compare intentional and unintentional TUT in our studies, we
speculate that unintentional TUT may be associated with more frustration during a task
requiring one’s attention than intentional TUT (intentional TUT is also less likely to occur in
this case). During activities that do not require attention to achieve personal goals (the focus
RIWKLVFKDSWHU WKHLQWHQWLRQDOLW\RISRVLWLYH787PD\QRWKDYHVLJQLȴFDQWFRQVHTXHQFHVIRU
the results.
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Relation to mindfulness literature
ΖWPD\EHQRWHGWKDWRXUȴQGLQJVWRVRPHH[WHQWFRQWUDGLFWWKHJURZLQJOLWHUDWXUHRQPLQG
IXOQHVV$OWKRXJKWKHUHDUHYDULRXVGHȴQLWLRQVRIPLQGIXOQHVVLQWKHOLWHUDWXUHWKHFUXFLDO
components of mindfulness are often considered to be present moment awareness and an
DFFHSWLQJQRQMXGJPHQWDOVWDQFH &DUGDFLRWWR+HUEHUW)RUPDQ0RLWUD )DUURZ+DUW
ΖYW]DQ +DUW.DEDW=LQQ 0LQGIXOQHVVKDVEHHQUHODWHGWRLQFUHDVHGKDSSLQHVV
DQGZHOOEHLQJPRUHJHQHUDOO\ %DHU'DYLGVRQHWDO)HLFKWHWDO+ROOLV
:DONHU &RORVLPR+RZHOOVΖYW]DQ (LURD2URVD.HQJ6PRVNL 5RELQV
Shapiro & Carlson, 2009; Smith, Comptom, & West, 1995). While people indeed seem to be
happier when attending to the present moment across activities in our studies and in previous
ZRUN .LOOLQJVZRUWK *LOEHUW RXUȴQGLQJVVXJJHVWWKDWDWWHQGLQJWRWKHSUHVHQWPRPHQW
PD\QRWDOZD\VRSWLPL]HSHRSOHȇVPRPHQWDU\KDSSLQHVVΖQVWHDGOHWWLQJWKHPLQGZDQGHUR
WRSRVLWLYHWRSLFVPD\EHPRUHEHQHȴFLDOLQVRPHFLUFXPVWDQFHV

Future directions
Future research may reveal whether the relation between TUT and happiness in the context
of boredom depends on people’s goal to attend to a task and the intentionality of TUT itself.
Future studies may also shed more light on the mechanism through which positive TUT boosts
happiness when one feels bored. As suggested in the Introduction, TUT may increase people’s
happiness by providing a sense of meaning in a boring situation. Alternatively, positive TUT may
be seen as a hedonic escape from a boring environment. Both possibilities may be applicable
DFURVVGLHUHQWVLWXDWLRQVDQGSHRSOH
It seems relevant to compare positive TUT during a boring activity with an accepting stance
WRZDUGVDERULQJDFWLYLW\RQKDSSLQHVVDQGH[DPLQHWKHORQJWHUPHHFWVRIERWKVWUDWHJLHV
Possibly, long-term happiness can be maximized by being mindful during activities that are
pleasant or relevant for achieving one’s goals, and by engaging in positive TUT during boring
DFWLYLWLHVWKDWGRQRWUHTXLUHRQHȇVDWWHQWLRQ VHHDOVR6FKRROHUHWDO 3HRSOHPD\GLHURQ
WKHDELOLW\WRGHULYHSOHDVXUHIURPWKHLUWKRXJKWV7KHUHIRUHSHUVRQDOLW\IDFWRUVPD\LQȵXHQFH
ZKHWKHUSHRSOHUHDSPRUHEHQHȴWVRIDWDVNIRFXVRURISRVLWLYH787DFURVVYDULRXVVLWXDWLRQV
and should be taken into account.

Finally, more experimental studies are necessary to establish causal relations between TUT and
happiness in boring and engaging situations. It would be insightful to manipulate boredom and
positive TUT in one study. Concerning the manipulation of boredom, seemingly large individual
GLHUHQFHVLQWKHH[SHULHQFHRIERUHGRPDQGHQJDJHPHQWQHHGWREHWDNHQLQWRDFFRXQW$V
was noted earlier, there are challenges related to manipulating the content of unintentional
TUT. Developing methods to accomplish this is not only important for the present research, but
also for TUT research more generally (Chapter 4; Cole, Staugaard, & Berntsen, 2016).
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Conclusion
ΖQWKHΖQWURGXFWLRQRIWKLVFKDSWHUZHSRVHGWKHIROORZLQJTXHVWLRQȊ:KHQZHIHHOERUHGFDQ
we use the ability of our mind to travel through time and space to boost our happiness?”. Using
both lab studies and an experience sampling study, we showed that positive TUT is related to
LQFUHDVHGKDSSLQHVVGXULQJERULQJDFWLYLWLHVΖQWHQWLRQDOSRVLWLYH787ZDVPRUHEHQHȴFLDOWKDQ
DWDVNIRFXVIRURQHȇVPRPHQWDU\KDSSLQHVVGXULQJDERULQJDFWLYLW\7KLVȴQGLQJLVQRWRQO\
relevant for the literature on boredom, TUT, and happiness, but also for the extensive literature
RQPLQGIXOQHVV2QWKHEDVLVRIWKHSUHVHQWȴQGLQJVLWVHHPVWKDWZHFDQLQGHHGXVHWKHDELOLW\
of our mind to travel through time and space to boost our happiness when we feel bored.
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Temporal Focus, Temporal Distance,
and Thought Valence
Results from an Experience Sampling and an Experimental Study

This chapter is based on:
6SURQNHQ0+ROODQG5:)LJQHU% 'LMNVWHUKXLV$  7HPSRUDOIRFXV
temporal distance, and mind-wandering valence: Results from an experience
sampling and an experimental study. Consciousness and Cognition, 41, 104-118.

Chapter 4

ABSTRACT
When mind-wandering, people may think about events that happened in the past, or events that
PD\KDSSHQLQWKHIXWXUH8VLQJH[SHULHQFHVDPSOLQJZHȴUVWDLPHGWRUHSOLFDWHWKHȴQGLQJWKDW
future-oriented thoughts show a greater positivity bias than past-oriented thoughts. Furthermore, we investigated whether there is a relation between the temporal distance of past- and
future-oriented thoughts and the frequency of positive thoughts, a factor that has received
little attention in previous work. Second, we experimentally investigated the relation between
temporal focus, temporal distance, and thought valence. Both studies showed that futureoriented thoughts were more positive compared to past-oriented thoughts. Regarding temporal
distance, thoughts about the distant past and future were more positive than thoughts about
WKHQHDUSDVWDQGIXWXUHLQWKHH[SHULPHQW+RZHYHUWKHH[SHULHQFHVDPSOLQJVWXG\GLGQRW
provide clear insight into this relation. Potential theoretical and methodological explanations
IRUWKHVHȴQGLQJVDUHGLVFXVVHG
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INTRODUCTION
We tend to think about something else than the activity we are currently engaged in on a regular
EDVLV2XUPLQGPD\ZDQGHURWRRXUSODQVIRUWKHZHHNHQGZKLOHUHDGLQJDORQJPHWKRG
section, or thoughts about an incident at work may pop up into our mind while watching
D PRYLH 6FKRROHU DQG FROOHDJXHV   GHȴQH PLQGZDQGHULQJ DV ȊD FRPPRQ HYHU\GD\
experience in which attention becomes disengaged from the immediate external environment
and focused on internal trains of thought” (p. 1). According to estimates based on experience
sampling and lab studies, people spend 25 to 50 percent of their time mind-wandering (Schooler
et al., 2014).

When people engage in mind-wandering, the temporal focus and temporal distance of their
WKRXJKWVPD\YDU\WKRXJKWVPD\ZDQGHURWRHYHQWVWKDWKDSSHQHGLQWKHQHDURUGLVWDQW
past, or to events that may happen in the near or distant future. Previous research showed
that mind-wandering is more frequently directed towards the future than towards the past,
and more frequently directed towards the near past and future than towards the distant past
and future (Stawarczyk, Cassol, & D’Argembeau, 2013; Stawarczyk et al., 2011). As such, it has
been proposed that mind-wandering plays an important role in autobiographical planning and
problem-solving (e.g. Baird, Smallwood, & Schooler, 2011; Mooneyham & Schooler, 2013; Ruby,
Smallwood, Sackur, & Singer, 2013; Smallwood, Nind, & O’Connor, 2009). Furthermore, mindwandering may entail negative, neutral, or positive thoughts. While people’s minds wander
PRUHRIWHQWRSOHDVDQWWRSLFVWKDQWRQHXWUDORUQHJDWLYHRQHVLQJHQHUDO HJ.LOOLQJVZRUWK 
Gilbert, 2010), research in the mental time travel literature suggests that this positivity bias is
JUHDWHUIRUIXWXUHRULHQWHGWKRXJKWVWKDQIRUSDVWRULHQWHGWKRXJKWV HJ$QGUHZV+DQQDHWDO
2013; Berntsen & Jacobsen, 2008; Finnbogadóttir & Berntsen, 2013; Newby-Clark & Ross, 2003).

Whereas previous studies have investigated the relation between temporal focus and thought
YDOHQFHLWLVXQFOHDUZKHWKHUWHPSRUDOGLVWDQFHDHFWVWKHYDOHQFHRIRQHȇVWKRXJKWV7KRXJKWV
about the near past and future may be mostly concerned with relatively concrete daily hassles
DQGMR\V HJDȵDWWLUHRUDGLQQHUZLWKIULHQGV ZKHUHDVWKRXJKWVDERXWWKHGLVWDQWSDVWDQG
future may largely be concerned with relatively abstract events (e.g. obtaining tenure or getting
PDUULHG 7KLVGLHUHQFHLQDEVWUDFWLRQOHYHOPD\LQWXUQLQȵXHQFHWKHIUHTXHQF\RIQHJDWLYH
and positive thoughts.

In the next section, we review earlier studies on the relation between temporal focus and
thought valence. While previous studies provide valuable insight into this relation, some methoGRORJLFDOOLPLWDWLRQVRIWKHVHVWXGLHVZHUHLGHQWLȴHG7KHUHIRUHZHSURSRVHDSRWHQWLDOO\PRUH
optimal method for investigating the relation between temporal focus and mind-wandering
valence in people’s daily lives: experience sampling. Following this, we discuss how temporal
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GLVWDQFHPD\LQȵXHQFHWKHYDOHQFHRIRQHȇVWKRXJKWV7HPSRUDOIRFXVDQGWHPSRUDOGLVWDQFH
have not been investigated simultaneously in relation to the frequency of negative and positive
thoughts before.

Temporal focus and mind-wandering valence
To the best of our knowledge, the relation between temporal focus and the valence of thoughts
has received only limited attention in the mind-wandering literature. One lab study showed
that thoughts with no particular future- or goal-oriented function, such as daydreaming or
boosting positive emotions, were more positive than thoughts that did have a clear future- or
goal-oriented function, such as problem solving or planning (both thought types could have a
SDVWRUDIXWXUHRULHQWDWLRQ6WDZDUF]\N&DVVRO 'ȇ$UJHPEHDX +RZHYHUWKLVVWXG\GLG
QRWUHYHDODVLJQLȴFDQWGLHUHQFHLQDHFWLYHYDOHQFHEHWZHHQIXWXUHRULHQWHGPLQGZDQGHULQJ
and either non-future-oriented mind-wandering in general or past-oriented mind-wandering
VSHFLȴFDOO\ VHHIRRWQRWHLQ6WDZDUF]\N&DVVRO 'ȇ$UJHPEHDX )XUWKHUPRUHRQH
experience sampling study examined characteristics of mind-wandering in Chinese daily
lives and included measures of both temporal focus and emotional valence (Song & Wang,
 +RZHYHUQRUHVXOWVZHUHUHSRUWHGUHJDUGLQJWKHUHODWLRQEHWZHHQWHPSRUDOIRFXVDQG
emotional valence.

Related to the present research, past-focused mind-wandering has been linked to prior sad
mood (Poerio et al., 2013; Smallwood & O’Connor, 2011; see also Stawarczyk, Majerus, &
D’Argembeau, 2013). Past-other-oriented mind-wandering has also been related to subsequent
negative mood, even when one’s current thought was positive, while future-self-oriented mindwandering has been related to subsequent positive mood, even when one’s current thought was
QHJDWLYH 5XE\6PDOOZRRG(QJHQ 6LQJHU $QRWKHUVWXG\IRXQGDPDUJLQDOO\VLJQLȴFDQW
relation between prior feelings of anxiety and future-oriented mind-wandering (Poerio et al.,
2013). Taken together, these studies seem to suggest an association between mind-wandering
DERXWWKHSDVWDQGQHJDWLYHDHFWDQGDQDVVRFLDWLRQEHWZHHQPLQGZDQGHULQJDERXWWKH
IXWXUHDQGSRVLWLYHDHFWDVZHOODVDQ[LHW\+RZHYHUWKHVHVWXGLHVGLGQRWGLUHFWO\LQYHVWLJDWH
the relation between temporal focus and mind-wandering valence, but investigated the relation
between temporal focus and prior/subsequent mood. Importantly, mind-wandering valence
and subsequent mood seemed to be partly independent, depending on the socio-temporal
content of the wandering mind.

Several studies in the mental time travel literature have investigated the relation between
WHPSRUDOIRFXVDQGWKRXJKWYDOHQFHVSHFLȴFDOO\0HQWDOWLPHWUDYHOLQYROYHVUHOLYLQJHYHQWVLQ
one’s past and preliving possible events in one’s future through autobiographical memories and
future projections (Finnbogadóttir & Berntsen, 2013; Tulving, 2002). Although mind-wandering
and mental time travel are not the same, especially the literature on involuntary (as opposed
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to voluntary) mental time travel may provide insight in the relation between temporal focus
and mind-wandering valence. Namely, involuntary autobiographical memories and future
projections may be seen as instances of the broader category of mind-wandering (Johannessen
%HUQWVHQ3OLPSWRQ3DWHO .YDYLODVKYLOL ΖQIDFWWKHLQVWUXFWLRQVXVHGLQPLQG
wandering research and involuntary mental time travel research are often rather similar. As
VXFK3OLPSWRQDQGFROOHDJXHV  KDYHUHFHQWO\SURSRVHGWREULGJHWKHVHȊUHODWHGEXW
separate” (p. 261) areas of research.

In a diary study by Finnbogadóttir and Berntsen (2013) participants were asked to record the
valence of involuntary autobiographical memories on a single day. On another day, participants
did the same for autobiographical future projections. While the frequency of positive thoughts
was higher than the frequency of negative thoughts for both memories and future projections,
WKHSRVLWLYLW\ELDVZDVJUHDWHUIRUWKHIXWXUH)XUWKHUPRUH$QGUHZV+DQQDDQGFROOHDJXHV
(2013) asked participants to report 36 thoughts that had been on their minds recently, and
to rate these thoughts on several dimensions, including valence. Future-oriented thoughts
were on average more positive than past-oriented thoughts. In a diary study by Berntsen
DQG-DFREVHQ  SDUWLFLSDQWVZHUHDVNHGWRUHȵHFWRQWZRLQYROXQWDU\DQGWZRYROXQWDU\
representations about past events on some days, and two involuntary and two voluntary
representations about future events on other days. They found a positivity bias for the future
for both voluntary and involuntary thoughts. Finally, in a lab experiment by Newby-Clark and
5RVV   SDUWLFLSDQWV UHSRUWHG XS WR WHQ VLJQLȴFDQW SDVW DV ZHOO DV IXWXUH HYHQWV DQG
VXEVHTXHQWO\UDWHGKRZWKH\IHOWRUZRXOGIHHOGXULQJWKHVHHYHQWV7KHDYHUDJHSRVLWLYHDHFW
(which is likely to be related to thought valence) was higher for future than for past events.
As such, results of naturalistic and experimental studies, as well as results for voluntary and
involuntary mental time travel, seem to converge.

The positivity bias for future-oriented thoughts may be explained by the fact that thoughts
about the past are constrained by reality, while thoughts about the future are less so. Despite
SHRSOHȇVJHQHUDOSRVLWLYLW\ELDVVSHFLȴFQHJDWLYHHYHQWVWKDWKDSSHQHGLQRQHȇVSDVWWHQGWR
be remembered well (Cacioppo & Gardner, 1999), and this may attenuate the positivity bias for
WKHSDVW+RZHYHUZHFDQQRWNQRZZKDWZLOOKDSSHQLQWKHIXWXUHDQGKHQFHWKLVDWWHQXDWLRQ
seems to be smaller or absent for thoughts about the future (Finnbogadóttir & Berntsen, 2013).
Remembering negative events well may be functional as this enables people to prevent similar
negative events in the future. Maintaining an optimistic view with regard to the future may
be functional as this motivates one to explore the environment and set new goals (Cacioppo
& Gardner, 1999).
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Experience sampling
In the studies investigating the relation between temporal focus and thought valence in
people’s daily lives described above, participants were asked to report recent past- and
IXWXUHRULHQWHGWKRXJKWVXVLQJDTXHVWLRQQDLUHDSSURDFK $QGUHZV+DQQDHWDO RU
were instructed to record autobiographical thoughts about either the past or the future themselves as they occurred using a diary approach (Berntsen & Jacobsen, 2008; Finnbogadóttir &
%HUQWVHQ +RZHYHUYDULRXVOLPLWDWLRQVRIWKHVHPHWKRGVPDNHWKHPOHVVVXLWDEOHIRU
studying mind-wandering. Asking people to report thoughts in a questionnaire study may
introduce memory biases (Scollon et al., 2003). For example, people may remember thoughts
about one temporal focus better than thoughts about the other temporal focus. Furthermore,
instructing participants to report every (or a number of) thoughts about the past or the future
DVRQHJRHVDERXWRQHȇVGDLO\OLIHPD\EHUDWKHUGLɝFXOWIRUSDUWLFLSDQWVDIWHUDOOZKHQSHRSOH
are mind-wandering, they are often not aware of this themselves (Smallwood & Schooler, 2015).
Supporting this idea, Vanucci, Batool, Pelagatti, and Mazzoni (2014) showed that participants
reported more involuntary memories during experimenter probing compared to self-caught
SURELQJ)XUWKHUPRUHLWPD\EHGLɝFXOWIRUSDUWLFLSDQWVWRUHSRUWSDVWRUIXWXUHRULHQWHG
thoughts in an unbiased fashion: participants may be selective with regard to the thoughts they
report (e.g. not mentioning highly negative thoughts), or may be more selective with regard to
reporting either past- or future-oriented thoughts (e.g. not mentioning highly negative thoughts
regarding the future). Finally, the instruction itself to record thoughts about either the past or
WKHIXWXUHPD\OHDGSDUWLFLSDQWVWRWKLQNPRUHRULQDGLHUHQWPDQQHUDERXWWKHFXUUHQWO\
instructed temporal focus. For example, Vanucci et al. (2014) showed that participants reported
more involuntary memories when explicitly asked to report involuntary memories than when
asked to report involuntary thoughts in general.

These limitations can be reduced by an experience sampling approach using random signaling.
This method entails that participants carry a device (e.g. a smartphone) with them for an
H[WHQGHGSHULRGRIWLPHDQGWKH\UHFHLYHVLJQDOVUHTXLULQJWKHPWRȴOORXWDTXHVWLRQQDLUH
at random moments during the day. This allows researchers to sample a large number of
UHSUHVHQWDWLYHPRPHQWVLQSHRSOHȇVGDLO\OLYHV 6FROORQHWDO $VVXFKWKHȴUVWDLPRI
the present study was to investigate whether thoughts about the future also show a greater
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positivity bias for the broader category of mind-wandering with an experience sampling study
using random signaling. 22

Temporal distance and mind-wandering valence
As mentioned earlier, whereas a number of studies investigated the relation between temporal focus and thought valence, previous studies provide limited insight into the relation
between temporal distance and the frequency of negative and positive past- and futureoriented thoughts. 23 &RQVWUXDO /HYHO 7KHRU\ VWDWHV WKDW WHPSRUDO GLVWDQFH LQFUHDVHV WKH
DEVWUDFWQHVVRIRQHȇVWKRXJKWV 7URSH /LEHUPDQ :KHQWKLQNLQJLQDQDEVWUDFWPDQQHU
people tend to focus on the reasons for their actions (why’s +RZHYHUZKHQWKLQNLQJLQD
concrete manner, people tend to focus on the actions that are required to achieve their goals
(how’s). As why’s (e.g. losing weight) are typically more positive than how’s (e.g. eating less; see
/LEHUPDQ 7URSH WKRXJKWVDERXWWKHGLVWDQWSDVWRUIXWXUHPD\ZHOOEHPRUHSRVLWLYH
compared to thoughts about the near past or future (see also Williams, Stein, & Galguera, 2014).
Contemplating negative events in the recent past may be functional as it fosters learning and
potentially behavior change. Considering potential negative events in the near future may be
IXQFWLRQDODVWKLVDOORZVRQHWRXQGHUWDNHDFWLRQWRDYRLGWKHVHQHJDWLYHHYHQWV+RZHYHU
thinking about things that may obstruct one’s goal pursuit in the distant future might not be
very practical, as one knows relatively little about the circumstances that may be relevant in
the distant future.

Previous studies did not investigate the relation between temporal distance and the frequency
of negative and positive thoughts for the past. For future-oriented mind-wandering, one lab
VWXG\GLGQRWȴQGDUHODWLRQEHWZHHQWHPSRUDOGLVWDQFHDQGDHFWLYHYDOHQFH 6WDZDUF]\N
&DVVRO 'ȇ$UJHPEHDX $QRWKHUVWXG\GLGVKRZDGLHUHQFHLQYDOHQFHEHWZHHQQHDU
and distant future-oriented thoughts. Participants were asked to imagine events that could

22 It should be noted that self-caught probing methods are generally found to be suitable for research on
autobiographical memories and future projections. Namely, autobiographical memories and future
SURMHFWLRQV DUH PRUH VSHFLȴF DQG LQIUHTXHQW WKDQ PLQGZDQGHULQJ LQ JHQHUDO DQG PD\ WKHUHIRUH
EHGLɝFXOWWRFDSWXUHZLWKUDQGRPVLJQDOLQJPHWKRGV 5DVPXVVHQ5DPVJDDUG %HUQWVHQ 
+RZHYHU WKH DERYH PHQWLRQHG VKRUWFRPLQJV RI VHOIFDXJKW SURELQJ DUH OLNHO\ WR EH DSSOLFDEOH WR
involuntary mental time travel as well. This way, the present study may also be relevant for this area
of research (see also Plimpton et al., 2015).
23 ΖWPD\EHQRWHGWKDW'ȇ$UJHPEHDXDQG9DQGHU/LQGHQ  LQFOXGHGWHPSRUDOGLVWDQFHLQWKHLUVWXG\
on the phenomenological characteristics of past and future projections. This study showed interesting
results regarding the intensity of thoughts varying on temporal focus, temporal distance, and valence.
+RZHYHUWKLVVWXG\FRXOGQRWDQVZHUDQ\TXHVWLRQVUHJDUGLQJWKHUHODWLRQEHWZHHQWHPSRUDOIRFXV
temporal distance, and the frequency of negative and positive thoughts, or the average valence of
thoughts.
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happen to them on a bad or a good day in the near or distant future, and to rate these events
on valence. While participants imagined good and bad days in the near future as relatively
diverse in terms of negative and positive events (e.g. they also imagined some neutral or slightly
negative events on a positive day), participants imagined the distant future as prototypically
EDGRUJRRG /LEHUPDQ6DJULVWDQR 7URSHDOVRVHH&RQVWUXDO/HYHO7KHRU\7URSH 
/LEHUPDQ )XUWKHUPRUHDQRWKHUVWXG\VKRZHGWKDWVWXGHQWVZHUHPRUHRSWLPLVWLF
DERXWWKHLUSHUIRUPDQFHLQWKHGLVWDQW DVRSSRVHGWRWKHQHDU SDVWDQGIXWXUH *LORYLFK.HUU
& Medvec, 1993), suggesting that thoughts about the distant past and future are more positive.
It seems that students considered daily hassles, situational details, and potential problems to
a lesser extent for the distant past and future.

The study by Stawarczyk, Cassol, and D’Argembeau (2013) did not show a relation between
temporal distance and mind-wandering valence for future-oriented thoughts. The other two
studies described above suggest that the frequency of positive thoughts may increase with
WHPSRUDOGLVWDQFH+RZHYHUWKHȴUVWVWXG\ZDVRQO\FRQFHUQHGZLWKIXWXUHHYHQWVDQGHYHQW
YDOHQFHZDVPDQLSXODWHGLQWKLVVWXG\ /LEHUPDQHWDO 7KHVHFRQGVWXG\ZDVFRQFHUQHG
with a single, pre-determined event in either the past or the future, and did not directly measure
thought valence (Gilovich et al., 1993). These studies did not directly investigate whether
temporal distance increases the frequency of positive thoughts for both the past and the
future, when event valence has not been manipulated, and did not investigate mind-wandering
VSHFLȴFDOO\ΖQRXUVWXG\ZHDLPHGWRȴOOLQWKLVJDS

Present research
We aimed to go beyond previous research in three important ways. First, we aimed to replicate
WKHȴQGLQJWKDWIXWXUHRULHQWHGWKRXJKWVVKRZDJUHDWHUSRVLWLYLW\ELDVWKDQSDVWRULHQWHG
thoughts for the broader category of mind-wandering employing an experience sampling
methodology. Second, we investigated whether there is a relation between the temporal
distance of past- and future-oriented thoughts and thought valence. We expect that thoughts
about the distant past and future are, overall, more frequently positive compared to thoughts
about the near past and future. On the basis of the literature on temporal distance, we do
not have reason to believe that temporal focus and temporal distance may interact. Third,
in contrast to earlier research in this area that is mostly correlational, we investigated the
relation between temporal focus, temporal distance, and the frequency of negative and positive
thoughts in a lab experiment inducing a stream of (semi-) naturally occurring thoughts. As such,
the experience sampling study (Study 4.1) provides ecologically valid insights into the relation
between temporal focus, temporal distance, and thought valence, while the lab experiment
provides insight into these relations under more controlled circumstances (Study 4.2).
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In addition to these main aims, the present study also had one explorative goal concerning
the link between mind-wandering and happiness. If mind-wandering about the future is on
average more positive compared to mind-wandering about the past, are people on average
happier while mind-wandering about the future than while mind-wandering about the past?
%HUQWVHQDQG-DFREVHQ  LQFOXGHGDPRRGPHDVXUHLQWKHLUGLDU\VWXG\EXWGLGQRWȴQG
DUHODWLRQEHWZHHQWHPSRUDOIRFXVDQGPRRG+RZHYHUQRVWXG\LQYHVWLJDWHGWKHUHODWLRQ
between temporal focus, temporal distance, and happiness in people’s daily lives with an
experience sampling study.

STUDY 4.1: EXPERIENCE SAMPLING
Method
Participants
Two hundred and seven people took part in this study. Some participants (n = 46; 22.2 %) failed
WRȴOORXWGHPRJUDSKLFVLQIRUPDWLRQ$PRQJWKHSDUWLFLSDQWVZKRGLGȴOORXWGHPRJUDSKLFV
information, there were 100 women (62.1 %) and 61 men (37.9 %), with an average age of 39.6
years (SD = 14.1; Min. = 18, Max. = 72). The majority of participants had a Dutch background (154
participants; 95.7 %) and seven participants had a non-Dutch background (4.3 %). Regarding
WKHKLJKHVWOHYHORIFRPSOHWHGHGXFDWLRQȴYHSDUWLFLSDQWVFRPSOHWHGSUHYRFDWLRQDOHGXFDWLRQ
(3.1 %), 17 participants lower vocational education (10.6 %), 47 participants higher vocational
education (29.2 %), 27 participants higher general and pre-university education (16.8 %), and
65 participants university (40.4 %).

The majority of participants was recruited in the city center of Nijmegen (the Netherlands; n
= 113; 54.6 %). Furthermore, participants were recruited via two local sports clubs (parents of
youth members; n = 54; 26.1 %) and via the organization zen.nl (n = 40; 19.3 %). People received
EUR 10 for their participation in this study.

Procedure and materials
This research was part of a larger experience sampling study on the relations between activities,
task unrelated thought, and happiness. Below, only the parts of the study that are relevant to
the present research question are discussed. Detailed information about the complete study
can be found in Chapter 2.

Participants were asked to download a smartphone application containing a short questionQDLUH)RUVHYHQFRQVHFXWLYHGD\VSDUWLFLSDQWVUHFHLYHGVL[VLJQDOVSHUGD\DVNLQJWKHPWRȴOO
out this short questionnaire. Signals were sent at (semi-) random times during the day between
DPDQGSP3DUWLFLSDQWVȴUVWLQGLFDWHGKRZKDSS\WKH\IHOWDWWKDWPRPHQW Ȇ+RZ
119

Chapter 4

happy do you feel at the moment?’, scale from 0 = not happy at all to 100 = very happy) and
whether they were mind-wandering (‘Were you thinking about something else than what you
DUHFXUUHQWO\GRLQJ"ȇ\HVRUQR ΖIWKHPLQGZDQGHULQJTXHVWLRQZDVDQVZHUHGDɝUPDWLYHO\
a number of questions inquiring into the participant’s thoughts followed, including questions
related to temporal focus (‘Were you thinking about the past, the future, or neither?’), temporal
GLVWDQFH Ȇ+RZIDUEDFNIRUZDUGZHUH\RXWKLQNLQJLQWRWKHSDVWIXWXUH"ȇKRXUVZHHN
1 month, 3 months, 6 months, 1 year, 1-5 years, more than 5 years), and thought valence
(‘Was your thought negative, neutral, or positive?’, scale from -5 = very negative to +5 = very
positive). Furthermore, a number of questions were asked regarding the nature of the activity
the participant was engaged in, which are not further relevant here (see Appendix I for complete
questionnaire).

Data cleaning
During this study, 5940 experience sampling questionnaires were completed. In line with the
previous chapters, participants were only included in the analyses if they had completed half
or more of the experience sampling questionnaires (that is, 21 or more). Three happiness
ratings and seven mind-wandering valence ratings were excluded from the analyses (on these
RFFDVLRQVSDUWLFLSDQWVKDGȴOOHGRXWDUDWLQJWKDWZDVQRWZLWKLQWKHUDQJHRIWKHVFDOHRU
LQGLFDWHGKDYLQJDFFLGHQWDOO\SUHVVHGWKHQH[WEXWWRQEHIRUHȴOOLQJRXWWKHLQWHQGHGUDWLQJ 
This resulted in a dataset of 5436 experience sampling questionnaires across 162 participants
for the analyses.

Data analysis
In view of the nested structure of the data (repeated measurement occasions within particiSDQWV  ZH DGRSWHG D OLQHDU PL[HGHHFWV PRGHOV DSSURDFK WR WHVW WKH UHODWLRQ EHWZHHQ
temporal focus/distance and thought valence (average thought valence and the proportion of
negative, neutral, and positive thoughts). Thoughts about the future and thoughts about the
near (as opposed to the medium term and distant) past and future were used as reference
categories for temporal focus and temporal distance respectively. We used the (g)lmer function
of the lme4 package (version 1.1-7; Bates et al., 2015) in R (R Core Team, 2013; see Chapter 2
and online supplementary materials for a detailed explanation and description of the analysis
approach).

Results
General information sample
The average happiness level of the sample was 73.26 on a scale from 0 to 100. Mind-wandering
was reported on 27.0 % of all measurement occasions (1466 mind-wandering samples across
158 participants; mind-wandering valence was missing on 7 occasions). An overview of the
number and percentage of thoughts per thought category (categorized according to thought
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valence, temporal focus, and temporal distance) can be found in Table 4.1. In line with previous
studies, more thoughts were positive than negative or neutral, more thoughts were futureoriented than past-oriented or oriented towards neither the past nor the future, and more
thoughts were directed towards the near past and future (24 hours, 1 week) than towards the
medium term (1 month, 3 months, 6 months) and distant past and future (1 year, 1-5 years,
more than 5 years).

Table 4.1. Percentage and number of thoughts per thought category
Mindwandering
Mind-wandering past

Mind-wandering future

neither

Near

Medium

Distant

Near

Medium

Distant

Negative % (n)

2.95(43)

0.48(7)

1.03(15)

7.20(105)

2.33(34)

1.64(24)

6.92(101)

Neutral % (n)

1.03(15)

0.0(0)

0.14(2)

8.43(123)

0.96(14)

0.34(5)

6.92(101)

Positive % (n)

4.25(62)

0.89(13)

1.44(21)

26.05(380)

6.44(94)

1.78(26)

18.78(274)

Temporal focus
Thought valence. $OLQHDUPL[HGHHFWVPRGHOZLWKWHPSRUDOIRFXV SDVWIXWXUHQHLWKHU DV
SUHGLFWRUDQGWKRXJKWYDOHQFHDVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWRYHUDOOHHFW
F   bSb= .015, PDUJLQDO5t = .01, FRQGLWLRQDO5t = .22. In line with our hypothesis,
thoughts about the future (Mb  ZHUHVLJQLȴFDQWO\PRUHSRVLWLYHFRPSDUHGWRWKRXJKWV
about the past (Mb  Estimate = -0.66(0.25), 99% CI [-1.30, -0.01]. Thoughts about the
future were also more positive than thoughts about neither the past nor the future (Mb  
Estimate = -0.35(0.15), 95% CI>@ QRVLJQLȴFDQWGLHUHQFHEHWZHHQWKRXJKWVDERXWWKH
future and thoughts about neither when including all participants, see online supplementary
materials). In order to test whether thoughts about the past and thoughts about neither
GLHUHGVLJQLȴFDQWO\DVHFRQGPRGHOZDVUXQXVLQJWKRXJKWVDERXWWKHSDVWDVWKHUHIHUHQFH
FDWHJRU\LQVWHDGRIWKRXJKWVDERXWWKHIXWXUH7KHUHZDVQRVLJQLȴFDQWGLHUHQFHEHWZHHQ
thoughts about the past and thoughts about neither, Estimate = 0.31(0.24), 95% CI [-0.17, 0.83]
(see Figure 4.1).
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Figure 4.1. Temporal focus and mind-wandering valence. Average mind-wandering valence for
thoughts about the past, thoughts about the future, and thoughts about neither the past nor the future
(based on model).

Proportion of negative, neutral, and positive thoughts. In order to test whether the proportion
of negative (mind-wandering valence from -5 to -1), neutral (mind-wandering valence equals 0),
DQGSRVLWLYHWKRXJKWV PLQGZDQGHULQJYDOHQFHIURPWR VLJQLȴFDQWO\GLHUHGIRUWKRXJKWV
DERXWWKHSDVWIXWXUHDQGQHLWKHUWKUHHPL[HGHHFWVELQRPLDOUHJUHVVLRQPRGHOVZHUH
carried out with temporal focus as a predictor and the proportion of negative, neutral, or
positive thoughts as the dependent variable. For these analyses, only a random intercept
ZDVXVHG$GGLQJUDQGRPVORSHVZDVQRWSRVVLEOHDVWKHUHZHUHPRUHUDQGRPHHFWVWKDQ
observations.

$VLJQLȴFDQWRYHUDOOHHFWRIWHPSRUDOIRFXVRQWKHSURSRUWLRQRIQHJDWLYHWKRXJKWVZDVIRXQG
Ɣt(2) = 18.60, p < .001, PDUJLQDO5t = .03, FRQGLWLRQDO5t = .15. The proportion of negative thoughts
was lower for thoughts about the future compared to thoughts about the past, Estimate =
0.88(0.20), 99% CI>@1RVLJQLȴFDQWGLHUHQFHZDVIRXQGEHWZHHQWKRXJKWVDERXWWKH
future and thoughts about neither, Estimate = 0.09(0.16), 95% CI [-0.23, 0.40]. Thoughts about
the past had a higher proportion of negative thoughts compared to thoughts about neither,
Estimate = -0.80(0.22), 99% CI [-1.36, -0.23].

)XUWKHUPRUHWKHUHZDVDVLJQLȴFDQWRYHUDOOHHFWRIWHPSRUDOIRFXVRQWKHSURSRUWLRQRI
neutral thoughts, Ɣt(2) = 13.19, p = .001, PDUJLQDO5t = .03, FRQGLWLRQDO5t = .23. The proportion
of neutral thoughts was higher for thoughts about the future than for thoughts about the past,
Estimate = -0.77(0.30), 95% CI [-1.36, -0.15]. Thoughts about the future and thoughts about
QHLWKHUGLGQRWVLJQLȴFDQWO\GLHUEstimate = 0.27(0.17), 95% CI [-0.06, 0.61]. For thoughts about
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the past the proportion of neutral thoughts was lower than for thoughts about neither, Estimate
= 1.04(0.31), 99% CI [0.22, 1.81].

)LQDOO\DPDUJLQDOO\VLJQLȴFDQWRYHUDOOHHFWRIWHPSRUDOIRFXVRQWKHSURSRUWLRQRISRVLWLYH
thoughts was found, Ɣt(2) = 5.26, p = .07, PDUJLQDO5t = .007, FRQGLWLRQDO5t = .097 (only a trend
when including all participants, see online supplementary materials). Compared to thoughts
DERXWWKHIXWXUHWKHSURSRUWLRQRISRVLWLYHWKRXJKWVZDVPDUJLQDOO\VLJQLȴFDQWO\ORZHUIRU
both thoughts about the past, Estimate = -0.36(0.19), 90% CI [-0.66, -0.07], and thoughts about
neither, Estimate = -0.24(0.14), 90% CI [-0.47, -0.02]. Thoughts about the past and thoughts about
QHLWKHUGLGQRWVLJQLȴFDQWO\GLHUEstimate = 0.12(0.20), 95% CI [-0.28, 0.53].
Thus, in short we found that thoughts about the future were on average more positive compared to thoughts about the past. Future-oriented thoughts were less frequently negative,
more frequently neutral, and somewhat more frequently positive than past-oriented thoughts.

Temporal distance
Thought valence. $OLQHDUPL[HGHHFWVPRGHOZLWKWHPSRUDOGLVWDQFH QHDUPHGLXPGLVWDQW 
DVSUHGLFWRUDQGWKRXJKWYDOHQFHDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWRYHUDOO
HHFWF < 1.
Proportion of negative, neutral, and positive thoughts. In order to test whether the proSRUWLRQRIQHJDWLYHQHXWUDODQGSRVLWLYHWKRXJKWVZDVVLJQLȴFDQWO\GLHUHQWIRUWKRXJKWV
DERXWWKHQHDUPHGLXPWHUPDQGGLVWDQWSDVWIXWXUHWKUHHPL[HGHHFWVELQRPLDOUHJUHVVLRQ
models were carried out with temporal distance as a predictor and the proportion of negative,
neutral, or positive thoughts as the dependent variable. For these analyses, only a random
LQWHUFHSWZDVXVHG$GGLQJUDQGRPVORSHVZDVQRWSRVVLEOHDVWKHUHZHUHPRUHUDQGRPHHFWV
than observations.

$VLJQLȴFDQWRYHUDOOHHFWRIWHPSRUDOGLVWDQFHRQWKHSURSRUWLRQRIQHJDWLYHWKRXJKWVZDV
found, Ɣt(2) = 13.67, p = .001, PDUJLQDO5t = .03, FRQGLWLRQDO5t = .13. Compared to thoughts
about the near past/future, thoughts about the medium term past/future had a marginally
VLJQLȴFDQWO\KLJKHUSURSRUWLRQRIQHJDWLYHWKRXJKWVEstimate = 0.46(0.24), 90% CI [0.07, 0.85]
QRW VLJQLȴFDQW ZKHQ LQFOXGLQJ DOO SDUWLFLSDQWV VHH RQOLQH VXSSOHPHQWDU\ PDWHULDOV  DQG
WKRXJKWVDERXWWKHGLVWDQWSDVWIXWXUHDVLJQLȴFDQWO\KLJKHUSURSRUWLRQRIQHJDWLYHWKRXJKWV
Estimate = 0.94(0.27), 99% CI [0.24, 1.66]. Thoughts about the medium term and distant past/
IXWXUHGLGQRWVLJQLȴFDQWO\GLHUEstimate = -0.48(0.33), 95% CI [-1.11, 0.16].

)XUWKHUPRUHDVLJQLȴFDQWRYHUDOOHHFWRIWHPSRUDOGLVWDQFHRQWKHSURSRUWLRQRIQHXWUDO
thoughts was found, Ɣt(2) = 22.17, p < .001, PDUJLQDO5t = .07, FRQGLWLRQDO5t = .24. Compared to
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WKRXJKWVDERXWWKHQHDUSDVWIXWXUHWKHSURSRUWLRQRIQHXWUDOWKRXJKWVZDVVLJQLȴFDQWO\ORZHU
for thoughts about the medium term past/future, Estimate = -1.07(0.32), 99% CI [-1.93, -0.16],
DQGVLJQLȴFDQWO\ORZHUIRUWKRXJKWVDERXWWKHGLVWDQWSDVWIXWXUHEstimate = -1.34(0.44), 95%
CI>@7KHUHZDVQRVLJQLȴFDQWGLHUHQFHEHWZHHQWKRXJKWVDERXWWKHPHGLXPWHUP
and distant past/future, Estimate = 0.27(0.52), 95% CI [-0.97, 1.44].

)LQDOO\WKHUHZDVQRVLJQLȴFDQWRYHUDOOHHFWRIWHPSRUDOGLVWDQFHRQWKHSURSRUWLRQRISRVLWLYH
thoughts, Ɣt(2) = 1.19, p = .55.

ΖQVXPPDU\ZHGLGQRWȴQGDUHODWLRQEHWZHHQWHPSRUDOGLVWDQFHDQGDYHUDJHWKRXJKWYDOHQFH
+RZHYHUWKRXJKWVDERXWWKHPHGLXPWHUPDQGGLVWDQWSDVWIXWXUHZHUHVRPHZKDWPRUH
frequently negative and less frequently neutral than thoughts about the near past/future.

Interaction temporal focus and temporal distance
$ OLQHDU PL[HGHHFWV PRGHO ZLWK WHPSRUDO IRFXV SDVW IXWXUH  WHPSRUDO GLVWDQFH QHDU
medium, distant), and their interaction as predictors and thought valence as the dependent
YDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQF+RZHYHUDVWKHUHZHUHYHU\IHZGDWD
for some combinations of temporal focus and temporal distance (see Table 4.1), this analysis
may have lacked statistical power. Results were reported separately for temporal focus and
temporal distance because this allowed us to include all answer categories for temporal focus
(past, future, neither) in the analyses.

Happiness
$OLQHDUPL[HGHHFWVPRGHOZLWKWHPSRUDOIRFXVDVDSUHGLFWRUDQGPRPHQWDU\KDSSLQHVV
DVWKHGHSHQGHQWYDULDEOHGLGQRWUHYHDODVLJQLȴFDQWRYHUDOOHHFWF < 1. Neither did a linear
PL[HGHHFWVPRGHOZLWKWHPSRUDOGLVWDQFHDVDSUHGLFWRUDQGPRPHQWDU\KDSSLQHVVDVWKH
GHSHQGHQW YDULDEOH VKRZ D VLJQLȴFDQW RYHUDOO HHFW F < 1. In order to test whether mindZDQGHULQJ YDOHQFH ZDV UHODWHG WR PRPHQWDU\ KDSSLQHVV D OLQHDU PL[HGHHFWV PRGHO
with mind-wandering valence as a predictor and momentary happiness as the dependent
YDULDEOHZDVFDUULHGRXW$VLJQLȴFDQWSRVLWLYHUHODWLRQEHWZHHQPLQGZDQGHULQJYDOHQFHDQG
momentary happiness was found, Estimate = 3.14(0.20), 99% CI [2.61, 3.67].

Discussion
Future-oriented thoughts were on average more positive than past-oriented thoughts. Thoughts
about the future were less frequently negative, more frequently neutral, and somewhat more
IUHTXHQWO\SRVLWLYHWKDQSDVWRULHQWHGWKRXJKWV7KHVHȴQGLQJVDUHLQOLQHZLWKHDUOLHUUHVHDUFK
investigating the relation between temporal focus and thought valence in the mental time travel
literature. Interestingly, people indicated rather often that they were thinking about neither the
past nor the future (n = 476, 32.6%). Participants may indeed often have thoughts that cannot
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EHFODVVLȴHGDVSHUWDLQLQJWRWKHSDVWRUWKHIXWXUH HJSROLWLFDOYLHZVSKLORVRSKLFDOPXVLQJV
or a logical problem), but it is also possible that classifying thoughts as past- or future-oriented
ZDVGLɝFXOWIRUSDUWLFLSDQWV HJZKHQUHȵHFWLQJRQKRZDSUREOHPRQHHQFRXQWHUHGLQWKH
past can be prevented in the future). As such, it is uncertain what thoughts in the neither
FDWHJRU\ZHUHDERXW+RZHYHUDGGLQJWKLVFDWHJRU\HQVXUHGWKDWWKRXJKWVFODVVLȴHGDVSDVW
RUIXWXUHRULHQWHGZHUHUHDOO\DERXWWKHSDVWRUWKHIXWXUHDQGZHUHQRWFODVVLȴHGDVSDVWRU
future-oriented as a result of a forced choice.

Regarding temporal distance, thoughts about the medium term and distant past/future were
somewhat more frequently negative and less frequently neutral than thoughts about the near
SDVWIXWXUH+RZHYHUQRUHODWLRQEHWZHHQWHPSRUDOGLVWDQFHDQGDYHUDJHWKRXJKWYDOHQFH
was found. As such, the results of the experience sampling study are not in line with our
hypothesis that thoughts about the distant past and future may be more positive compared
WRWKRXJKWVDERXWWKHQHDUSDVWDQGIXWXUHΖIDQ\WKLQJWKHIUHTXHQF\ȴQGLQJVVXJJHVWDQ
RSSRVLWHHHFW)XUWKHUPRUHDOWKRXJKZHIRXQGDSRVLWLYHUHODWLRQEHWZHHQPLQGZDQGHULQJ
valence and momentary happiness, temporal focus and temporal distance did not moderate
this relationship.

As will be elaborated on in the General discussion, there may be several methodological and
WKHRUHWLFDOH[SODQDWLRQVIRUWKHȴQGLQJVUHJDUGLQJWHPSRUDOGLVWDQFHDQGWKRXJKWYDOHQFH
2QHSRVVLELOLW\LVWKDWWKHH[SHULHQFHVDPSOLQJVWXG\VXHUHGIURPDODFNRIVWDWLVWLFDOSRZHU
with regard to temporal distance. As people tend to think more about the near past and future
than about the medium term and distant past and future, there were rather few data for the
latter categories: in total, there were 728 mind-wandering samples for the near past/future, 162
mind-wandering samples for the medium term past/future, and 93 mind-wandering samples
for the distant past/future across 149 participants. Only 28 participants had data for all three
WHPSRUDOGLVWDQFHFDWHJRULHV)RUWKHOLQHDUPL[HGHHFWVPRGHOZLWKWHPSRUDOGLVWDQFH QHDU
PHGLXPGLVWDQW DVSUHGLFWRUDQGWKRXJKWYDOHQFHDVWKHGHSHQGHQWYDULDEOHWKHFRQȴGHQFH
intervals for the near past/future versus the medium term past/future, Estimate = 0.13(0.26),
95% CI [-0.39, 0.64], and for the near past/future versus the distant past/future, Estimate =
-0.15(0.37), 95% CI>@ZHUHUHODWLYHO\EURDG WKHERXQGDULHVRIWKHFRQȴGHQFHLQWHUYDOV
ZHUHIRXUWRȴYHWLPHVKLJKHUORZHUWKDQWKHHVWLPDWHV 7KLVVXJJHVWVWKDWWKLVDQDO\VLVPD\
indeed have lacked power.

In order to test our hypothesis regarding temporal distance with more statistical power, we
conducted a lab study in which we induced a stream of semi-naturally occurring thoughts
DERXWWKHQHDUSDVWGLVWDQWSDVWQHDUIXWXUHDQGGLVWDQWIXWXUHIRUDGXUDWLRQRIȴYHPLQXWHV
per condition (Study 4.2). It may be noted that mind-wandering paradigms in previous studies
JHQHUDOO\ODVWHGIURPWRPLQXWHV HJ%DLUGHWDO +RZHYHUWKHVHZHUHJHQHUDOO\
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non-experimental paradigms in which people did a task (e.g. a simple choice reaction time task)
that was interrupted by probes inquiring into people’s mind-wandering. In such paradigms, it
may take some time before people’s minds wander away from the primary task. Mind-wandering
in our study may be comparable to mind-wandering when one is doing nothing in particular (e.g.
sitting in a train or lying on the beach). As there was no primary task participants’ minds had
to wander away from, it stands to reason to use a much shorter period in our experiment. We
FRQVLGHUHGDSHULRGRIȴYHPLQXWHVSHUFRQGLWLRQUHDVRQDEOH$IWHUDOOLQWURVSHFWLRQVXJJHVWV
that when one is doing nothing - again, sitting in a train or car can serve as an example - one’s
PLQGWHQGVWRZDQGHURDOPRVWLPPHGLDWHO\$OWKRXJKRXUDSSURDFKKDVGLVDGYDQWDJHV DV
will be elaborated on in the General discussion), this approach allowed us to investigate people’s
WUDLQRIWKRXJKWDERXWDVSHFLȴFWHPSRUDOIRFXVDQGWHPSRUDOGLVWDQFHH[SHULPHQWDOO\

$VZHZLOOVKRZLQWKHQH[WVHFWLRQWKHUHVXOWVRI6WXG\GLGFRQȴUPRXUK\SRWKHVHVVXJ
gesting that a lack of statistical power may indeed be a valid explanation for the unclear results
regarding temporal distance and thought valence in Study 4.1.

STUDY 4.2: LAB EXPERIMENT
Method
Participants and design
In total, 79 participants (55 females; average age: 21.97 years, SD = 3.42) took part in this
study. Participants were recruited via the Radboud Research Participation System and received
EUR 7.50 or course credits for their participation. Forty-three participants were Psychology
or Educational Science students, and 36 participants indicated that they were enrolled in
another study program. Fifty-nine participants were Dutch, 18 participants were German,
and 2 participants indicated that they had another nationality. For this study, a within-subjects
design was used with temporal focus (past vs. future) and temporal distance (near vs. distant)
as within-subjects factors and thought valence (average thought valence and the proportion
of negative, neutral, and positive thoughts) as the dependent variables.

Materials and procedure
The experiment was run in four (partly adjacent) weeks in March and April 2013. In order to
GLPLQLVKSRWHQWLDOZHHNHQGHHFWVRQWKRXJKWYDOHQFH LHSDUWLFLSDQWVPLJKWWKLQNPRUH
positively about the past week when participating on Monday and more positively about
the coming week when participating on Friday), the experiment was only run on Tuesdays,
:HGQHVGD\VDQG7KXUVGD\V(LJKWSDUWLFLSDQWVZHUHUXQLQWKHȴUVWZHHNSDUWLFLSDQWVLQ
the second week, 16 participants in the third week, and 30 participants in the fourth week.
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Furthermore, fourteen participants took part on a Tuesday, 43 participants on a Wednesday,
and 22 on a Thursday.

Participants were asked to sit down in front of a computer in a cubicle. First, they answered
VRPH GHPRJUDSKLFDO TXHVWLRQV VH[ DJH QDWLRQDOLW\ ȴHOG RI VWXG\  DQG LQGLFDWHG WKHLU
current mood (slider from 0 = very bad to 100 = very good). Next, four blocks followed in which
participants were asked to think about the past week, future week, past year and future year
consecutively (without breaks), and were asked to rate the valence of their thoughts. Both
temporal focus and temporal distance were counterbalanced across participants.

At the start of each block, participants read the following instructions:

You will be asked to think about the [PAST 7 DAYS/COMING 7 DAYS/PAST 12 MONTHS/COMING 12
MONTHS] for a duration of 5 minutes, and type out all thoughts that come to your mind. For this
study, it is most important that you really type out all thoughts and do not make a selection. These
thoughts could be about small, unimportant things, or big, important things. Your answers will be
processed anonymously.

Furthermore, it was explained that a screen with text boxes would appear in which they
could type the content of all their thoughts. Participants were asked to type each thought in a
separate text box (40 thoughts could be entered). At the end of each block, all thoughts that
were reported during that block were presented on the computer screen sequentially, and
participants were asked to rate each thought on a scale from -5 = very negative to +5 = very
positive. The amount of time that participants needed to write down a substantial number of
thoughts, the required number of text boxes, and the clarity of the instructions were pilot
tested beforehand.

After completing all four blocks, a number of control questions followed. Participants were
asked to indicate to what extent the past week and past year represented an average/normal
week or year (not average/normal at all, not entirely average/normal, quite average/normal,
very average/normal), and to what extent they expected the coming week and year to be
average/normal. Furthermore, participants were asked whether they had enough time to write
GRZQWKHLUWKRXJKWV \HVQR ZKHWKHUWKH\WKRXJKWLWZDVGLɝFXOWWRJHQHUDWHWKRXJKWV \HV
no), whether they consciously tried to think of positive things (yes, no), and whether they
consciously tried to think of both negative and positive things (yes, no).

)LQDOO\SDUWLFLSDQWVFRPSOHWHGD'XWFKWUDQVODWLRQRIWKH6XEMHFWLYH+DSSLQHVV6FDOH /\XER
PLUVN\ /HSSHU DVZHOODVDQXPEHURITXHVWLRQQDLUHVDQGDWDVNWKDWZHUHLQFOXGHGIRU
explorative reasons, but are not further relevant here (Short version of the Big Five Inventory:
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Benet-Martínez & John, 1998; Rosenberg Self-esteem Scale: Rosenberg, 1965; General
5HJXODWRU\)RFXV0HDVXUH/RFNZRRG-RUGDQ .XQGD/LIH2ULHQWDWLRQ7HVW5HYLVHG
Scheier, Carver, & Bridges, 1994; single target happiness IAT: Derks et al., unpublished raw data).

Data preparation and analysis
After taking part in the experiment, two participants indicated that they had not read the inVWUXFWLRQVSURSHUO\DQGZURWHDERXWWKHVDPHWLPHSHULRGLQWKHGLHUHQWEORFNV'DWDIURP
these participants were excluded from the analyses.

For each participant, mean thought valence was calculated for the past week, past year, future
week, and future year. One participant had a mean thought valence that deviated more than
4 standard deviations from the mean in the future year condition. Data from this participant
were excluded (excluding this participant did not substantially change the reported results).
All other means were within 3 standard deviations from the mean.

$VLQ6WXG\GDWDZHUHDQDO\]HGZLWKD JHQHUDOL]HG OLQHDUPL[HGHHFWVPRGHODSSURDFK
using the (g)lmer function of the lme4 package (version 1.1-7; Bates et al., 2015) in R (R Core
Team, 2013).

Results
Frequency of thoughts
ΖQRUGHUWRWHVWZKHWKHUWKHQXPEHURIUHSRUWHGWKRXJKWVGLHUHGGHSHQGLQJRQWHPSRUDO
IRFXVDQGWHPSRUDOGLVWDQFHZHXVHGD3RLVVRQJHQHUDOL]HGOLQHDUPL[HGHHFWVPRGHOZLWK
temporal focus (past vs. future), temporal distance (near vs. distant), and their interaction
DV SUHGLFWRUV DQG QXPEHU RI WKRXJKWV DV WKH GHSHQGHQW YDULDEOH 1R HHFW ZDV IRXQG RI
temporal focus, Estimate = -0.003(0.02), 95% CI [-0.03, 0.03]. For the near past/future conditions
(Mb  IHZHUWKRXJKWVZHUHUHSRUWHGWKDQIRUWKHGLVWDQWSDVWIXWXUHFRQGLWLRQV Mb 
18.11), Estimate = -0.02(0.02), 95% CI [-0.07, -0.004]. The interaction between temporal focus
DQGWHPSRUDOGLVWDQFHZDVQRWVLJQLȴFDQWEstimate = -0.004(0.01), 95% CI [-0.04, 0.02]. On
average, participants reported approximately 17 thoughts per thought condition (see Table
4.2 for an overview of the number and percentage of negative, neutral, and positive thoughts
per condition).

Thought valence
$OLQHDUPL[HGHHFWVPRGHOZLWKWHPSRUDOIRFXV SDVWYVIXWXUH WHPSRUDOGLVWDQFH QHDUYV
distant), and their interaction as predictors and thought valence as the dependent variable was
performed. In line with our hypothesis, thoughts about the future (Mb  ZHUHVLJQLȴFDQWO\
more positive compared to thoughts about the past (Mb  Estimate = 0.27(0.06), 99% CI
[0.10, 0.43], and thoughts about the distant past/future (Mb  ZHUHPRUHSRVLWLYHFRPSDUHG
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to thoughts about the near past/future (Mb  Estimate = -0.22(0.05), 99% CI [-0.35, -0.09].
1RVLJQLȴFDQWLQWHUDFWLRQEHWZHHQWHPSRUDOIRFXVDQGWHPSRUDOGLVWDQFHZDVIRXQGEstimate
= 0.005(0.05), 95% CI [-0.09, 0.11] (PDUJLQDO5t = .01, FRQGLWLRQDO5t = .11; see Figure 4.2; see online
supplementary materials for additional analyses).

Proportion of negative, neutral, and positive thoughts
In order to test whether the proportion of negative (mind-wandering valence from -5 to -1),
neutral (mind-wandering valence equals 0), and positive thoughts (mind-wandering valence
IURPWR VLJQLȴFDQWO\GLHUHGIRUWKRXJKWVYDU\LQJRQWHPSRUDOIRFXVDQGWHPSRUDOGLVWDQFH
WKUHHPL[HGHHFWVELQRPLDOUHJUHVVLRQPRGHOVZHUHFDUULHGRXWZLWKWHPSRUDOIRFXVWHPSRUDO
distance, and their interaction as predictors and the proportion of negative, neutral, or positive
thoughts as the dependent variable. For the analyses on the proportion of negative thoughts
and for the analyses on the proportion of positive thoughts, no random slope for the interaction
was added, as these models did not converge when adding a random slope for the interaction.

Table 4.2. Percentage and number of negative, neutral, and positive thoughts per condition
Past

Future

Near

Distant

Near

Distant

% negative (n)

36.36(480)

32.74(456)

27.56(352)

24.49(333)

% neutral (n)

10.45(138)

6.96(97)

12.37(158)

9.41(128)

% positive (n)

53.18(702)

60.30(840)

60.06(767)

66.10(899)

% total (n)

100(1320)

100(1393)

100(1277)

100(1360)

Figure 4.2. Temporal focus, temporal distance, and mind-wandering valence. Average mind-wandering
valence for thoughts about the near and distant past, and thoughts about the near and distant future
(based on model).
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7KHSURSRUWLRQRIQHJDWLYHWKRXJKWVZDVVLJQLȴFDQWO\KLJKHULQWKHSDVWFRQGLWLRQVFRPSDUHG
to the future conditions, Estimate = -0.24(0.05), 99% CI>@DQGPDUJLQDOO\VLJQLȴFDQWO\
higher in the near past/future conditions compared to the distant past/future conditions,
Estimate = 0.08(0.04), 90% CI > @ 7KH LQWHUDFWLRQ ZDV QRW VLJQLȴFDQW Estimate =
-0.004(0.03), 95% CI [-0.07, 0.06] (PDUJLQDO5t = .02, FRQGLWLRQDO5t = .07).

7KHSURSRUWLRQRIQHXWUDOWKRXJKWVZDVVLJQLȴFDQWO\KLJKHULQWKHIXWXUHFRQGLWLRQVFRPSDUHG
to the past conditions, Estimate = 0.13(0.06), 95% CI>@DQGVLJQLȴFDQWO\KLJKHUIRU
the near past/future conditions compared to the distant past/future conditions, Estimate =
0.17(0.07), 95% CI>@7KHLQWHUDFWLRQZDVQRWVLJQLȴFDQWEstimate = 0.04(0.07), 95% CI
[-0.09, 0.18] (PDUJLQDO5t = .01, FRQGLWLRQDO5t = .21).
Finally, the proportion of positive thoughts was higher for the future conditions, Estimate =
0.16(0.04), 99% CI [0.06, 0.27], and the distant past/future conditions, Estimate = -0.16(0.04),
99% CI>@1RVLJQLȴFDQWLQWHUDFWLRQZDVIRXQGEstimate = 0.008(0.03), 95% CI [-0.05,
0.07] (PDUJLQDO5t = .01, FRQGLWLRQDO5t = .098).
In short, these results show that thoughts about the future were on average more positive
than thoughts about the past. Future-oriented thoughts were less frequently negative, more
frequently neutral, and more frequently positive. Furthermore, thoughts about the distant
past and future were on average more positive than thoughts about the near past and future.
Thoughts oriented towards the near past and future were somewhat more frequently negative,
more frequently neutral, and less frequently positive.

Thought valence and trait happiness
In the present study, momentary happiness was not measured after each condition. Therefore,
it was not possible to relate temporal focus and temporal distance to momentary happiness.
+RZHYHULQRUGHUWRH[SORUHZKHWKHUWKHYDOHQFHRIWKRXJKWVZDVUHODWHGWRWUDLWKDSSLQHVV
WKH6XEMHFWLYH+DSSLQHVV6FDOH /\XERPLUNV\ /HSSHU ZDVFRUUHODWHGZLWKWKHDYHUDJH
thought valence across all conditions, and with the average thought valence for each condition
separately. Average thought valence across all conditions showed a moderate to large positive
FRUUHODWLRQZLWKWKH6XEMHFWLYH+DSSLQHVV6FDOHr(76) = .45, p7KHUHZDVQRVLJQLȴFDQW
FRUUHODWLRQEHWZHHQWKH6XEMHFWLYH+DSSLQHVV6FDOHDQGDYHUDJHWKRXJKWYDOHQFHZLWKLQWKH
past week condition, r(76) = .15, p = .20, a moderate positive correlation within the past year
condition, r(76) = .35, p = .002, a moderate to large positive correlation within the future week
condition, r(76) = .40, p < .001, and a moderate positive correlation within the future year
condition, r(76) = .33, p = .003.
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Discussion
Replicating the results of Study 4.1 and earlier research, thoughts about the future were on
average more positive than thoughts about the past. In line with this, future-oriented thoughts
were less frequently negative, more frequently neutral, and more frequently positive. Regarding
temporal distance, thoughts about the distant past and future were on average more positive
than thoughts about the near past and future. Thoughts oriented towards the near past and
future were somewhat more frequently negative, more frequently neutral, and less frequently
positive. As such, the results of Study 4.2 provided support for our hypothesis regarding
WHPSRUDOGLVWDQFH$OWKRXJKWKHUHZHUHVHYHUDOGLHUHQFHVEHWZHHQ6WXG\DQG DVZLOO
be elaborated on in the General discussion), these results suggested that a lack of statistical
power may indeed be one possible explanation for the unclear (somewhat contradicting)
WHPSRUDOGLVWDQFHȴQGLQJVRI6WXG\1RLQWHUDFWLRQEHWZHHQWHPSRUDOIRFXVDQGWHPSRUDO
distance was found.

GENERAL DISCUSSION AND CONCLUSION
Temporal focus and mind-wandering valence
With regard to temporal focus, the experience sampling as well as the lab study showed that
thoughts about the future are on average more positive than thoughts about the past. In the
experience sampling study, thoughts about the future were less frequently negative, more
IUHTXHQWO\QHXWUDODQGPDUJLQDOO\VLJQLȴFDQWO\PRUHRIWHQSRVLWLYHFRPSDUHGWRWKRXJKWVDERXW
WKHSDVW$VVXFKWKLVZDVWKHȴUVWH[SHULHQFHVDPSOLQJVWXG\VKRZLQJWKDWWKHSRVLWLYLW\ELDV
is greater for future-oriented than for past-oriented mind-wandering. By using an experience
sampling study with random signaling, limitations of methods used in previous studies, such as
potential memory and reporting biases, were reduced. In the lab experiment, thoughts about
the future were less frequently negative, more frequently neutral, and more frequently positive
FRPSDUHGWRWKRXJKWVDERXWWKHSDVW7KHVHUHVXOWVDUHLQOLQHZLWKSUHYLRXVȴQGLQJVREWDLQHG
in lab studies, in questionnaire research, and in diary studies on involuntary autobiographical
PHPRULHVDQGIXWXUHSURMHFWLRQV $QGUHZV+DQQDHWDO%HUQWVHQ -DFREVHQ
Finnbogadóttir & Berntsen, 2013; Newby-Clark & Ross, 2003).

Temporal distance and mind-wandering valence
We hypothesized that the frequency of positive thoughts is higher for the distant past and
IXWXUHWKDQIRUWKHQHDUSDVWDQGIXWXUH+RZHYHUWKHH[SHULHQFHVDPSOLQJVWXG\GLGQRW
VKRZDGLHUHQFHLQDYHUDJHYDOHQFHEHWZHHQWKRXJKWVDERXWWKHQHDUPHGLXPWHUPDQG
distant past/future. The frequency of negative thoughts was somewhat lower for thoughts
about the near past/future than for thoughts about the medium term and distant past/future.
$VWKHIUHTXHQF\ȴQGLQJVZHUHVWDWLVWLFDOO\UHODWLYHO\ZHDNDQGDVQRGLHUHQFHVRQDYHUDJH
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thought valence were found, these results did not provide clear insights in the relation between
temporal distance and thought valence. If anything, these results suggested that increasing
temporal distance is associated with more negative thoughts.

The results of the lab study were consistent with our expectations, and showed that thoughts
about the distant past/future were on average more positive than thoughts about the near
past/future. Thoughts oriented towards the near past/future were somewhat more frequently
negative, more frequently neutral, and less frequently positive compared to thoughts oriented
towards the distant past/future. In sum, the results of the lab experiment provided support
for our hypothesis regarding temporal distance, while the results of the experience sampling
VWXG\LIDQ\WKLQJSRLQWHGWRZDUGVDQRSSRVLWHHHFW

$VZHZLOOVSHFXODWHEHORZLWLVSRVVLEOHWKDWGLHUHQWSURFHVVHVSOD\DUROHLQPLQGZDQGHULQJ
LQGDLO\OLIHYHUVXVGXULQJLQGXFHGPLQGZDQGHULQJLQWKHODE+RZHYHUDVZHGLVFXVVVXE
VHTXHQWO\ ZH PD\ KDYH FDSWXUHG GLHUHQW W\SHV RI PLQGZDQGHULQJ LQWHQWLRQDO DQG
XQLQWHQWLRQDO LQWKHGLHUHQWVWXGLHVΖQDGGLWLRQWKHH[SHULHQFHVDPSOLQJVWXG\PD\KDYH
VXHUHGIURPLQVXɝFLHQWVWDWLVWLFDOSRZHUZLWKUHJDUGWRWKHWHPSRUDOGLVWDQFHDQDO\VHV

Measuring versus inducing mind-wandering
$SRWHQWLDOH[SODQDWLRQIRUWKHGLYHUJLQJȴQGLQJVRQWHPSRUDOGLVWDQFHLQRXUVWXGLHVPD\VWHP
IURPWKHGLHUHQFHEHWZHHQPHDVXULQJPLQGZDQGHULQJLQSHRSOHȇVGDLO\OLYHVDQGLQGXFLQJ
mind-wandering in a lab setting. When asked to report one’s stream of thoughts about the near
past/future in a lab experiment, concrete negative and positive events that actually happened
or are expected to happen may readily come to people’s minds. When asked to think about
the distant past/future, most people may automatically adopt a more abstract mindset (focus
on whyȇV OHDGLQJWRDKLJKHUIUHTXHQF\RISRVLWLYHWKRXJKWV+RZHYHURQHPD\VSHFXODWH
that in daily life, mind-wandering about the distant past and future tends to occur more when
people experience regrets, traumas, or worries with regard to the distant past and future, and
to occur less when people do not experience such worries, traumas, or regrets (see literature
on rumination; e.g. Martin & Tesser, 1996; Smith & Alloy, 2009). If this is the case, we may
have sampled a disproportionate number of thoughts from a particular group of people with
negative thoughts about the distant past and future. This may have resulted in a somewhat
higher frequency of negative thoughts for the distant past and future than for the near past
and future.

Intentional versus unintentional mind-wandering
+RZHYHULQWKHH[SHULHQFHVDPSOLQJVWXG\ZHPD\DOVRKDYHLQDGYHUWHQWO\FDSWXUHGYDULRXV
GLHUHQWW\SHVRIPLQGZDQGHULQJΖQRUGHUWRPHDVXUHPLQGZDQGHULQJSDUWLFLSDQWVZHUH
asked whether they were thinking about something else than the activity they were currently
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engaged in. While this question makes a clear distinction between thinking about one’s primary
task versus thinking about something else, this question does not distinguish between intentional versus unintentional thought about something else than one’s current task. For example,
SDUWLFLSDQWVPD\KDYHDQVZHUHGWKHPLQGZDQGHULQJTXHVWLRQDɝUPDWLYHO\ZKHQLQWHQWLRQDOO\
thinking about their grocery list while actually attending a boring presentation. A lab study by
6HOL&KH\QH;X3XUGRQDQG6PLOHN  VKRZHGWKDWDVXEVWDQWLDOSHUFHQWDJHRIRWDVN
thought (41 %) is reported to be intentional by participants.

The mind-wandering literature is somewhat unclear regarding the issue of intentionality.
Although mind-wandering has often been described as unintentional thought about something
else than one’s current activity (e.g. Smallwood & Schooler, 2006), instances of intentional
mind-wandering about something else (e.g. during a boring task) have also been mentioned
in previous work (e.g. Mooneyham & Schooler, 2013; Smallwood & Schooler, 2015). While
both types of mind-wandering may be considered an interesting topic of investigation, it
is relevant to make a distinction between them (see also Seli, Carriere, & Smilek, 2015; Seli,
Cheyne, Xu, Purdon, & Smilek, 2015). Namely, although it is uncertain how the intentionality
of mind-wandering is related to the valence of one’s thoughts, it seems likely that intentional
mind-wandering is more positive compared to unintentional mind-wandering. For example,
UXPLQDWLRQ ZKLFKLVW\SLFDOO\GHȴQHGDVXQLQWHQWLRQDO WHQGVWREHQHJDWLYH 0DUWLQ 7HVVHU
 ZKLOHIDQFLIXOGD\GUHDPLQJ ZKLFKLVRIWHQGHVFULEHGDVPRUHGHOLEHUDWH.OLQJHU 
LVLQKHUHQWO\SRVLWLYHΖIWKRXJKWVDERXWWKHQHDUDQGGLVWDQWSDVWIXWXUHGLHUHGUHJDUGLQJ
their proportion of intentional and unintentional mind-wandering in the experience sampling
study, this may in turn have had consequences for the valence of thoughts varying with regard
to their temporal distance.

ΖQUHODWLRQWRWKLVLVVXHRILQWHQWLRQDOLW\LWVKRXOGEHQRWHGWKDWLWLVGLɝFXOWWRXQREWUXVLYHO\
PDQLSXODWHPLQGZDQGHULQJDERXWDVSHFLȴFWHPSRUDOIRFXVDQGWHPSRUDOGLVWDQFH2QHPD\
argue that once participants are instructed to let their minds wander, as was done in our lab
experiment, it is not really mind-wandering anymore. The instruction to report thoughts about
a particular temporal focus and distance may increase participants’ control over their thoughts,
and prime the retrieval of relatively accessible, rehearsed thoughts (see Vannucci et al., 2014).
+RZHYHULWVKRXOGEHQRWHGWKDWWKLVVHHPVWREHDOLPLWDWLRQLQKHUHQWWRPLQGZDQGHULQJ
UHVHDUFKDLPHGDWLQYHVWLJDWLQJVSHFLȴFPLQGZDQGHULQJFRQWHQWVH[SHULPHQWDOO\)XUWKHUPRUH
in research on mind-wandering and unintentional mental time travel, participants are always
aware - to some extent at least - that they will be asked to report their thoughts (in general or
DERXWDVSHFLȴFWRSLF ZKLFKPD\LQWXUQLQȵXHQFHWKHQXPEHURIWKRXJKWVWKH\KDYHDVZHOO
as the characteristics of their thoughts.
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Methodologically, there may be several ways to deal with the challenges associated with
investigating mind-wandering content experimentally. Unobtrusively cueing participants with
a particular temporal focus (e.g. by cueing achieved versus unachieved goals) may increase
WKH QXPEHU RI WKRXJKWV DERXW D SDUWLFXODU WHPSRUDO IRFXV +RZHYHU SHRSOH DUH OLNHO\ WR
have a wide variety of other thoughts (possibly about the non-cued temporal focus) as well.
Furthermore, it is questionable to what extent it is possible to manipulate both temporal focus
and temporal distance simultaneously by cueing participants. Recently, Cole and colleagues
(2016) developed a laboratory paradigm in which participants carried out a monotonous task
that included cues to elicit involuntary mental time travel. Participants were instructed to report
either past- or future-oriented involuntary representations during the task. This paradigm is
a methodological advancement as it allows the simulation of involuntary past- and futureRULHQWHGWKRXJKWVLQDFRQWUROOHGVHWWLQJ+RZHYHUWKLVPHWKRGDOVRKDVVRPHRIWKHOLPLWDWLRQV
mentioned previously, such as potential unawareness of involuntary thoughts, reporting biases,
frequent occurrence of other thought types than the manipulated thought type, and potential
GLɝFXOWLHVLQPDQLSXODWLQJERWKWHPSRUDOIRFXVDQGGLVWDQFH
Although participants may initially have had relatively intentional thoughts in our experiment,
their thoughts may have become more associative and unintentional, more like ‘real’ mindwandering, over time. This process may actually be quite similar to mind-wandering in daily
OLIH1DPHO\SUHYLRXVUHVHDUFKVXJJHVWVWKDWȊPLQGZDQGHULQJLVVWLPXOXVLQGHSHQGHQWRQO\
once the task unrelated thoughts are set in motion, but that it is stimulus dependent in terms
RILGHQWLȴDEOHFXHVWKDWWULJJHUWKHVHWKRXJKWVLQWKHȴUVWSODFHȋ 3OLPSWRQHWDOS 
In other words, also in daily life, mind-wandering may initially be triggered by external cues.
+RZHYHUDVLWLVXQFHUWDLQZKHWKHUWKHȴYHPLQXWHVSHUEORFNLQRXUH[SHULPHQWZHUHVXɝFLHQW
to lead people to move from intentional to unintentional thought, we can only speculate about
WKLV7RWKHEHVWRIRXUNQRZOHGJHWKLVZDVWKHȴUVWVWXG\WRPDQLSXODWHDVHPLQDWXUDOVWUHDP
RIWKRXJKWVDERXWDVSHFLȴFWHPSRUDOIRFXVDQGGLVWDQFH$VVXJJHVWHGEHIRUHWKLVPD\EH
similar to mind-wandering when one is doing nothing.

Statistical power
)LQDOO\WKHVRPHZKDWXQFOHDUȴQGLQJVZLWKUHJDUGWRWHPSRUDOGLVWDQFHLQWKHH[SHULHQFH
sampling study may be attributable to a lack of statistical power. As was discussed earlier in this
chapter, there were rather few data for the medium term and distant past/future. Replicating
WKLVVWXG\ZLWKDELJJHUVDPSOHPD\VKHGOLJKWRQWKHUREXVWQHVVRIWKHSUHVHQWȴQGLQJV:KLOH
experience sampling has many advantages, the lack of control over the types of thoughts that
are sampled may be considered a disadvantage of carrying out an experience sampling study
using random signaling.
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Temporal focus, temporal distance, and happiness
The present study had one explorative aim, namely investigating the relation between
temporal focus, temporal distance, and happiness. While thought valence was indeed related
to momentary happiness in the experience sampling study, temporal focus and distance did
QRWPRGHUDWHWKLVUHODWLRQ+DSSLQHVVZDVQRWPHDVXUHGDIWHUHDFKFRQGLWLRQLQWKHODEVWXG\
but the valence of people’s thoughts was related to trait happiness.

Directions for future research and conclusions
7KLVZDVWKHȴUVWVWXG\WRLQYHVWLJDWHWKHUHODWLRQEHWZHHQWHPSRUDOIRFXVDQGPLQGZDQGHULQJ
YDOHQFHZLWKH[SHULHQFHVDPSOLQJDVZHOODVWKHȴUVWWRLQYHVWLJDWHWKHUROHRIWHPSRUDOGLVWDQFH
for both past and future-oriented mind-wandering. By combining the experience sampling
VWXG\ZLWKDQH[SHULPHQWDOVWXG\ZHEHQHȴWHGIURPWKHVWUHQJWKVRIERWKPHWKRGV8VLQJ
ERWKDȴHOGDQGDODEVWXG\VHHPVHVSHFLDOO\UHOHYDQWDVVRPHW\SHVRIWKRXJKWV HJDERXWWKH
distant past and future) might only occur for some people (with particular characteristics) in
daily life. As described above, there are several challenges associated with investigating mindwandering content experimentally. The further exploration and development of paradigms
that are suitable for this end may be a worthwhile endeavor for future work.

Future research may also shed more light on the relation between temporal distance and
thought valence. It may be interesting to investigate this relation in people’s daily lives with
DELJJHUVDPSOH)XUWKHUPRUHLWVHHPVUHOHYDQWWRLQYHVWLJDWHSRWHQWLDOGLHUHQFHVLQWKH
relation between temporal distance and thought valence depending on whether mindwandering is measured or induced (both could be done in the lab). Finally, for the present
research as well as for mind-wandering research in general, it is highly important to distinguish
EHWZHHQLQWHQWLRQDODQGXQLQWHQWLRQDOPLQGZDQGHULQJ.QRZOHGJHRIWKHUHODWLRQEHWZHHQ
temporal focus, temporal distance, and mind-wandering valence in people’s daily lives and
in an experimental context may not only be relevant from a theoretical perspective, but may
also be relevant for interventions aimed at boosting happiness by increasing the valence of
people’s thoughts.
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Is Belief in Free Will Always Related
to Higher Life Satisfaction?
The Role of Salience and Self-esteem

This chapter is based on:
Spronken, M., Holland, R. W., Wang, Z., & Dijksterhuis, A. (submitted). Is belief in free
will always related to higher life satisfaction? The role of salience and self-esteem.

Chapter 5

ABSTRACT
Previous research revealed a positive relation between belief in free will and life satisfaction. We
examined this relation in a Western country other than the U.S (the Netherlands). The relation
EHWZHHQEHOLHILQIUHHZLOODQGOLIHVDWLVIDFWLRQZDVREWDLQHGEXWTXDOLȴHGE\TXHVWLRQQDLUH
RUGHU3HRSOHVHHPHGWRLQGLFDWHVWURQJHUIUHHZLOOEHOLHIVZKHQEHLQJVDWLVȴHGZLWKWKHLUOLIH
As we hypothesized, the relation between belief in free will and life satisfaction was positive for
people with high self-esteem, but somewhat negative for people with low self-esteem (Study
5.1). When manipulating self-esteem, mood dropped more for participants with stronger free
will beliefs in the low self-esteem condition (Study 5.2). We did not replicate this moderation
by self-esteem in Study 5.3. In the U.S., neither questionnaire order nor self-esteem played a
role in the relation between belief in free will and life satisfaction (Study 5.4). It appears that
the relation between free will beliefs and life satisfaction may depend on people’s self-esteem
and on the (cultural) salience of free will beliefs.
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INTRODUCTION
Free will has been a heavily debated subject among philosophers and psychologists for thouVDQGVRI\HDUV5HFHQWO\SV\FKRORJLVWVKDYHVWDUWHGWRLQYHVWLJDWHWKHDHFWLYHDQGEHKD
vioural consequences of lay beliefs about free will (Baumeister & Brewer, 2012; Baumeister &
Monroe, 2014; Vohs & Schooler, 2014). Thus far, this literature suggests that believing in free
will is associated with positive behavioural outcomes, and especially, that inducing a disbelief
in free will has negative behavioural consequences (e.g. increased cheating; Vohs & Schooler,
2014). Moreover, belief in free will has been related to increased life satisfaction (Bergner &
5DPRQ&UHVFLRQL%DXPHLVWHU$LQVZRUWK(QW /DPEHUW ΖQWKHSUHVHQWFKDSWHU
we examine this relation more closely.

%HORZZHEULHȵ\GLVFXVVERWKH[SHUWDQGOD\EHOLHIVDERXWIUHHZLOO1H[WZHWXUQWROLWHUDWXUH
on the consequences of (dis)believing in free will, including research on the relation between
belief in free will and life satisfaction. Subsequently, we discuss the three main aims of this
chapter. First, we investigated whether the positive relation between belief in free will and life
satisfaction found in the U.S. replicates in another Western country (that is, the Netherlands).
6HFRQGZHWHVWHGZKHWKHUTXHVWLRQQDLUHRUGHUHHFWVPD\ SDUWO\ H[SODLQWKHSRVLWLYHUHODWLRQ
between belief in free will and life satisfaction reported in previous work. Third, we examined
whether the relation between belief in free will and life satisfaction is reversed (i.e. negative)
for people with low self-esteem. We employed both correlational studies (in the Netherlands
and the U.S) and a lab experiment.

Belief in free will
$PRQJH[SHUWWKLQNHUVWKHUHDUHYDU\LQJGHȴQLWLRQVRIIUHHZLOODQGPD\EHDVDFRQVHTXHQFH
WKHUHDUHGLYHUJLQJRSLQLRQVDERXWWKHTXHVWLRQZKHWKHUIUHHZLOOH[LVWVΖQWKHVFLHQWLȴFFRP
munity, many have argued that free will is a logically impossible construct that assumes an
uncaused cause (Bargh, 2008) or causation by a non-physical entity such as a soul (Montague,
2008). In this view, free will is often considered a (potentially adaptive) psychological illusion,
or a mere by-product of physiological processes in the brain (Smilansky, 2000; Wegner, 2002).
Others have focused on determinism (generally considered incompatible with free will), and
proposed that free will entails alternative courses of the future being possible (Watson, 1982).

While expert discussions on free will often focus on metaphysical issues, such issues are rarely
mentioned by lay people (Monroe & Malle, 2010). Previous research showed that lay people
RIWHQ PHQWLRQ WKH IROORZLQJ WKUHH FRPSRQHQWV ZKHQ DVNHG WR GHȴQH IUHH ZLOO EHLQJ DEOH
to make choices, acting in accordance with one’s wishes and desires, and being (relatively)
free of environmental and social constraints. Studies on moral behavior additionally suggest
that the concept of responsibility for one’s choices and actions may be linked to lay beliefs
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DERXWIUHHZLOO %DXPHLVWHU 0RQURH1DKPLDV0RUULV1DGHOKRHU 7XUQHU 
Questionnaires measuring lay belief in free will generally tap into these components (e.g. Free
:LOODQG'HWHUPLQLVP6FDOH5DNRV/DXUHQH6NDOD 6ODQH 
Previous research showed that across various cultures, belief in free will is generally high, but
DOVRVRPHZKDWȵH[LEOHDFURVVWLPHDQGFLUFXPVWDQFHV %DXPHLVWHU %UHZHU3URQLQ 
.XJOHU5DNRVHWDO6DUNLVVLDQHWDO )RUH[DPSOHLQRQHVWXG\WKHPDMRULW\
of respondents believed that free will develops across people’s lifespan (Monroe & Malle, 2014).
Further more, people tended to view actions with positive outcomes as free (e.g. reaching
goals, moral behavior), and actions with negative outcomes as unfree (e.g. failing to reach
goals, harming others; for an overview, see Baumeister & Monroe, 2014; Stillman, Baumeister,
& Mele, 2011). As such, it seems that lay people do not see the capacity for free will as a
‘yes-or-no question’ (as experts often do), but rather as a continuum (Baumeister & Monroe,
2014). Importantly, belief in free will seems to be a distinct trait that only shows modest or no
FRUUHODWLRQVZLWKVHHPLQJO\UHODWHGYDULDEOHVVXFKDVORFXVRIFRQWUROVHOIHɝFDF\VHOIFRQWURO
and the Big Five traits (Baumeister & Brewer, 2012; Crescioni et al., 2016; Stillman et al., 2010).

Consequences of (dis)believing in free will
A growing body of literature suggests that beliefs about free will may have important
implications for people’s behavior and well-being. Disbelieving in free will has been shown to
lead to more cheating (Vohs & Schooler, 2014), increased aggression (Baumeister, Masicampo,
Dewall, & Baumeister, 2009), increased conformity (Alquist, Ainsworth, & Baumeister, 2013), and
lowered helpfulness (Baumeister et al., 2009). Furthermore, belief in free will showed a positive
relation with job performance (Stillman et al., 2010), gratitude (Crescioni et al., 2016), and
IRUJLYHQHVVLQURPDQWLFUHODWLRQVKLSV &UHVFLRQLHWDO ΖQH[SHULPHQWDOVWXGLHVȴQGLQJV
were often driven by an experimental condition in which a disbelief in free will was induced.
Inducing a belief in free will generally yielded the same results as a control condition in which
belief in free will was not manipulated. As such, it seems that people’s initial belief in free will
is generally high (Baumeister & Monroe, 2014).

In view of the seeming advantages of believing in free will, it has been argued that belief in free
will is conducive of personal and cultural functioning (Baumeister & Monroe, 2014). Believing
that one can determine one’s own behaviors and that one is responsible for those behaviors
may stimulate people to perform behaviors that are adaptive for functioning well in a complex
social environment (e.g. helping others), and to inhibit behaviors that are maladaptive for
functioning well in a complex social environment (e.g. aggression).
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Belief in free will and life satisfaction
If believing in free will is conducive of people’s personal and social functioning in a complex
cultural environment, one may expect that believing in free will is also related to increased
well-being. Indeed, belief in free will showed a positive relation with meaning in life (r = .34;
Bergner & Ramon, 2013; r = .32; Crescioni et al., 2016), trait happiness (r = .56; Crescioni et
al., 2016), and decreased life stress (r = .45; Crescioni et al., 2016). Furthermore, two studies
found a positive correlation between belief in free will and life satisfaction (r = .17; Bergner &
Ramon, 2013; r = .59; Crescioni et al., 2016). Belief in free will was a stronger predictor of life
satisfaction than locus of control (Crescioni et al., 2016). While locus of control may capture
whether people believe that they actually control their decisions from moment to moment,
belief in free will may capture whether people believe that it is possible to control their decisions
(Crescioni et al., 2016). It may be noted that the studies on belief in free will and life satisfaction
described here employed correlational methods. As such, it is uncertain whether belief in free
ZLOOLQȵXHQFHVSHRSOHȇVOLIHVDWLVIDFWLRQRUZKHWKHUSHRSOHȇVOLIHVDWLVIDFWLRQLQȵXHQFHVWKHLU
belief in free will, or both.

While the correlational studies described above provide valuable insight in the relation between belief in free will and life satisfaction, it is unclear whether the positive relation between
belief in free will and life satisfaction found in the U.S. replicates in other Western countries.
Although both the U.S. and Europe are considered to be individualistic, the U.S. score higher
on individualism compared to European countries (The American-Western European Values Gap,
2011). In societies that score higher on individualism, free will related concepts such as personal
FKRLFHDQGLQGHSHQGHQFHWHQGWREHYDOXHGPRUH .DVKLPD.LP *HOIDQG 3UHYLRXV
research showed that relations between various personality characteristics (e.g. extraversion,
promotion focus) and subjective well-being were stronger in cultures where high scores on
these personality characteristics were more prevalent (Fulmer et al., 2010). As such, belief in
free will may be more strongly related to life satisfaction in societies that are characterized
by stronger free will beliefs (such as the U.S.). The relation between belief in free will and life
satisfaction may be less strong, or even absent, if free will beliefs are less culturally salient.

$SDUWIURPWKHTXHVWLRQZKHWKHUȴQGLQJVRQEHOLHILQIUHHZLOODQGOLIHVDWLVIDFWLRQIURPWKH86
replicate in other Western countries, there were some methodological limitations to previous
studies. Namely, it is unclear whether questionnaire order (belief in free will questionnaire
ȴUVWRUOLIHVDWLVIDFWLRQTXHVWLRQQDLUHȴUVW PD\KDYHLQȵXHQFHGWKHȴQGLQJVUHSRUWHGLQHDUOLHU
VWXGLHV3DUWLFLSDQWVPD\HQGRUVHVWURQJHUIUHHZLOOEHOLHIVDIWHULQGLFDWLQJEHLQJVDWLVȴHG
ZLWKWKHLUOLYHVDQGZHDNHUIUHHZLOOEHOLHIVDIWHULQGLFDWLQJEHLQJXQVDWLVȴHGZLWKWKHLUOLYHV
As questionnaire order has not been taken into account in previous work, it is also uncertain
whether beliefs about free will are generally on people’s minds, or whether such beliefs only
VKRZUHODWLRQVZLWKDHFWDQGEHKDYLRUZKHQEHOLHIVDERXWIUHHZLOODUHPDGHVDOLHQWLQSHRSOHȇV
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minds (by means of a questionnaire or manipulation). Previous studies seem to rest on the
DVVXPSWLRQWKDWEHOLHILQIUHHZLOOSUHGLFWVRULQȵXHQFHVOLIHVDWLVIDFWLRQDQGSURYLGHOLPLWHG
LQVLJKWLQWKHVHTXHVWLRQVΖWPD\EHQRWHGWKDWWKHODUJHGLHUHQFHLQWKHVWUHQJWKRIWKH
correlations between belief in free will and life satisfaction reported above (r = .17; Bergner &
Ramon, 2013; r = .59; Crescioni et al., 2016) may be partly explained by the issues mentioned
here.

The role of self-esteem
The positive relation between belief in free will and life satisfaction found in the U.S. intuitively
makes sense. Disbelieving in free will implies that we are not responsible for our own life, that
ZHFDQQRWWDNHFUHGLWIRURXUVXFFHVVHVWKDWZHFDQQRWLQȵXHQFHRXUIXWXUHIRUWKHEHWWHUDQG
WKDWRXWFRPHV ZKHWKHUQHJDWLYHRUSRVLWLYH DUHVLPSO\LQHYLWDEOHUHJDUGOHVVRIRXUHRUWV
(Bergner & Ramon, 2013). On the contrary, believing in free will implies that we are responsible
for our successes, and that we can determine our own actions to improve our lives (Crescioni et
DO +RZHYHURQHPD\ZRQGHUZKHWKHUEHOLHYLQJLQIUHHZLOO DQGWKHDVVRFLDWHGWKLQNLQJ
pattern described here) is related to higher life satisfaction for everyone.

One can imagine that the idea of a free will is satisfying for people who feel successful in life and
DUHFRQȴGHQWZLWKUHJDUGWRWKHLUWUDLWVOLIHFKRLFHVDQGDELOLWLHV+RZHYHULVWKHLGHDRIIUHH
will also satisfying for people who feel that they are sometimes failing in life, and who feel less
content with their traits, life choices, and abilities? In other words, is it possible that the relation
between belief in free will and life satisfaction is not as straightforward as previous research
suggests, but that this relation actually depends on self-esteem? Self-esteem is commonly
GHȴQHGDVDUHODWLYHO\VWDEOHIHHOLQJRIRQHȇVRYHUDOOVHOIZRUWK 5RVHQEHUJ :KLOHSHRSOH
with low self-esteem have relatively negative appraisals of themselves, people with high selfesteem have relatively positive appraisals of themselves. In a previous study, self-esteem
showed a small to medium positive correlation with belief in free will (r = .29; Rakos et al., 2008).

/LWHUDWXUHRQDWWULEXWLRQVRIVXFFHVVDQGIDLOXUHVXJJHVWVWKDWSHRSOHZLWKKLJKVHOIHVWHHP
(compared to people with low self-esteem) have a greater tendency to explain their successes
LQWHUPVRIWKHLUDELOLWLHVEXWWKHLUIDLOXUHVLQWHUPVRIEDGOXFNRUODFNRIHRUW&RQYHUVHO\
SHRSOHZLWKORZVHOIHVWHHPKDYHDJUHDWHUWHQGHQF\WRDWWULEXWHWKHLUVXFFHVVHVWRHRUWRU
luck, and their failures to lack of ability (Fielstein et al., 1985). These attribution patterns are
DOVRUHȵHFWHGLQWKHFRXQWHUIDFWXDOWKRXJKWVRISHRSOHZLWKORZDQGKLJKVHOIHVWHHP:KHQ
thinking about possible alternatives to events that have already happened, people with high
self-esteem are more inclined to mentally change their own actions after success compared
WRSHRSOHZLWKORZVHOIHVWHHP ȊΖIΖKDGQRWPDGHWKDWJRDOP\WHDPZRXOGQRWKDYHZRQȋ 
People with low self-esteem have more self-denigrating patterns of counterfactual thought, in
which they are more inclined to mentally change their own actions after failure compared to
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SHRSOHZLWKKLJKVHOIHVWHHP ȊΖIRQO\ΖZRXOGQRWKDYHPLVVHGWKDWVKRWP\WHDPZRXOGKDYH
won”; Roese & Olson, 1993).

Previous research showed that belief in free will is positively related to counterfactual thinking
(Alquist et al., 2015). For people with high self-esteem (who evaluate themselves as positive
and focus more on their successes), believing in free will may thus result in (even) more selfHQKDQFLQJ SDWWHUQV RI WKRXJKW DQG FRQVHTXHQWO\ LQFUHDVHG OLIH VDWLVIDFWLRQ +RZHYHU IRU
people with low self-esteem (who evaluate themselves as negative and focus more on their
failures), belief in free will may be related to (even) more self-denigrating thinking patterns and
consequently lowered life satisfaction.

Hypothesis self-esteem
On the basis of the reasoning discussed above, we hypothesized that people with high selfHVWHHPDUHPRUHVDWLVȴHGZLWKWKHLUOLYHVZKHQWKH\KROGDUHODWLYHO\VWURQJEHOLHILQIUHH
will. It allows them to attribute their (subjectively) positive traits and behaviors to their own
choices and actions. This is in line with the positive relation between belief in free will and life
VDWLVIDFWLRQIRXQGLQSUHYLRXVUHVHDUFK+RZHYHUZHK\SRWKHVL]HGWKDWSHRSOHZLWKORZVHOI
HVWHHPDUHPRUHVDWLVȴHGZLWKWKHLUOLYHVZKHQWKH\KROGDUHODWLYHO\ZHDNEHOLHILQIUHHZLOO
A relative disbelief in free will may enable them to feel somewhat less responsible for their
(subjectively) negative traits and behaviors. It may be noted that we use the term ‘relatively
weak belief in free will’ and not ‘weak belief in free will’ or ‘disbelief in free will’. A complete
disbelief in free will may be associated with adverse consequences (e.g. helplessness) that are
XQOLNHO\WREHEHQHȴFLDOIRUOLIHVDWLVIDFWLRQ

Present research
The aims of the present studies were threefold. First, we investigated whether the positive
association between belief in free will and life satisfaction reported in the U.S. replicates in
DQRWKHU:HVWHUQFRXQWU\6HFRQGZHWHVWHGZKHWKHUTXHVWLRQQDLUHRUGHUDHFWVWKLVUHODWLRQ
Third, we examined whether the relation between belief in free will and life satisfaction
GHSHQGVRQSHRSOHȇVVHOIHVWHHP:HȴUVWFDUULHGRXWH[SORUDWRU\DQDO\VHVRQDVPDOO 'XWFK 
pilot dataset containing measures of belief in free will, self-esteem, and life satisfaction. No
UHODWLRQEHWZHHQEHOLHILQIUHHZLOODQGOLIHVDWLVIDFWLRQZDVIRXQGLQWKLVGDWDVHW+RZHYHU
there was a trend towards an interaction between belief in free will and self-esteem on life
VDWLVIDFWLRQ VHHRQOLQHVXSSOHPHQWDU\PDWHULDOV 2QWKHEDVLVRIWKHVHȴQGLQJVZHFRQGXFWHG
the following studies.

ΖQ6WXG\SDUWLFLSDQWVIURPWKH1HWKHUODQGVȴOOHGRXWTXHVWLRQQDLUHVRQEHOLHILQIUHHZLOO
self-esteem, and life satisfaction. This allowed us to examine whether the relation between
belief in free will and life satisfaction replicates in a Western country other than the U.S., and
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whether this relation is moderated by self-esteem. In Study 5.2, we measured participants’
belief in free will and manipulated participants’ self-esteem using a (fake) intelligence test with
bogus feedback (negative feedback, positive feedback, no feedback). Mood was measured at
the start of the study and after the manipulation. This enabled us to obtain more insight in the
FDXVDOUROHRIVHOIHVWHHPΖQRUGHUWRWHVWZKHWKHUTXHVWLRQQDLUHRUGHULQȵXHQFHVWKHUHODWLRQV
between belief in free will, self-esteem, and life satisfaction, we included questionnaire order
EHOLHILQIUHHZLOOȴUVWRUOLIHVDWLVIDFWLRQȴUVW DVDIDFWRULQWKHGHVLJQRI6WXG\)LQDOO\ZH
tested whether the relation between belief in free will and life satisfaction is moderated by
self-esteem and/or questionnaire order in the U.S (Study 5.4).

STUDY 5.1: CORRELATIONAL STUDY
Method
Participants
In total, 93 Psychology and Educational Science students (83 females, mean age: 19.0 years,
SD = 1.4) took part in this study. Participants were recruited via the Radboud Research Participation System and received course credits for their participation. Seventy-one participants
were Dutch, and 22 participants had another nationality. The majority of participants indicated
being a Christian (41 participants, 44.1 %), an Atheist (32 participants, 34.4 %), or an Agnostic (8
participants, 8.6 %). Twelve participants (13 %) indicated having another religion. Mean religion
importance was 2.53 (SD = 1.70; scale from 1 = not important at all to 7 = very important).

Materials and procedure
3DUWLFLSDQWVZHUHDVNHGWRȴOORXWDVHULHVRITXHVWLRQQDLUHVYLDWKHLQWHUQHW)LUVWSDUWLFLSDQWV
answered a series of demographical questions (sex, age, education, religion, religion importance, ethnic group, marital status, children, work, income).

1H[WSDUWLFLSDQWVȴOOHGRXWD'XWFKWUDQVODWLRQRIWKH)UHH:LOODQG'HWHUPLQLVP6FDOH 5DNRVHW
al., 2008). This scale consists of two subscales, a Personal Will subscale (8 items) and a General
:LOOVXEVFDOH LWHPV ([DPSOHLWHPVRIWKH3HUVRQDO:LOOVXEVFDOHLQFOXGHȊΖKDYHIUHHZLOOȋ
DQGȊΖDPLQFKDUJHRIWKHGHFLVLRQVΖPDNHȋ([DPSOHLWHPVRIWKH*HQHUDO:LOOVXEVFDOHLQFOXGH
Ȋ+XPDQEHLQJVDFWLYHO\FKRRVHWKHLUDFWLRQVDQGDUHUHVSRQVLEOHIRUWKHFRQVHTXHQFHVRIWKRVH
DFWLRQVȋDQGȊ$SHUVRQLVDFFRXQWDEOHIRUWKHGHFLVLRQVKHRUVKHPDNHVȋ  not true at all
to 5 = almost always true). The two subscales can be analyzed separately, or can be combined
into one scale. As we did not formulate hypotheses for personal and general belief in free will
VHSDUDWHO\ZHXVHGWKHFRPELQHGVFDOH$GGLWLRQDOO\SDUWLFLSDQWVȴOOHGRXWD'XWFKWUDQVODWLRQ
RIWKH)$'3OXVZKLFKLQFOXGHVD)UHH:LOOVXEVFDOH LWHPV D6FLHQWLȴF'HWHUPLQLVPVXEVFDOH
(7 items), a Fatalistic Determinism subscale (5 items), and an Unpredictability subscale (8 items;
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1 = strongly disagree to 5 = strongly agree; Paulhus & Carey, 2011). For the present chapter, only
the Free Will subscale was relevant (results on the other subscales can be found in the online
supplementary materials). The Belief in Free Will and Determinism Scale was used as the main
predictor, as this scale was used in all studies reported in this chapter (results on the Free
Will subscale of the FAD-Plus were reported in a footnote). Both questionnaires were backtranslated by two researchers with an excellent command of both English and Dutch. After
completing the belief in free will scales, participants were asked how certain they generally felt
about their answers on these scales (1 = not certain at all to 7 = very certain).

1H[WSDUWLFLSDQWVȴOOHGRXWD'XWFKWUDQVODWLRQRIWKH6XEMHFWLYH+DSSLQHVV6FDOH UHVXOWVZHUH
UHSRUWHGLQDIRRWQRWH/\XERPLUVN\ /HSSHU D'XWFKWUDQVODWLRQRI'LHQHUȇV6DWLVIDFWLRQ
ZLWK/LIH6FDOH LWHPV'LHQHUHWDO DQGD'XWFKWUDQVODWLRQRIWKH&DQWULO/DGGHU
&DQWULO 'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHLQFOXGHVLWHPVVXFKDVȊΖDPVDWLVȴHGZLWK
P\OLIHȋDQGȊΖQPRVWZD\VP\OLIHLVFORVHWRP\LGHDOȋ  strongly disagree to 7 = strongly agree).
)RUWKH&DQWULO/DGGHUSHRSOHDUHDVNHGWRLPDJLQHDODGGHUZLWKWKHORZHVWVWHS QXPEHUHG
0) representing the worst possible life, and the highest step (numbered 10) representing the
best possible life. Next, people are asked to indicate which step best represents their life now
FXUUHQWOLIHVDWLVIDFWLRQ DQGRQZKLFKVWHSWKH\H[SHFWWREHLQȴYH\HDUV H[SHFWHGOLIHVDWLV
faction; 0 = worst possible life to 10 = best possible life 'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHZDV
used as the main dependent variable, as this questionnaire was used in all studies reported in
WKLVFKDSWHU UHVXOWVRQWKH&DQWULO/DGGHUZHUHUHSRUWHGLQDIRRWQRWHIRUWKLVVWXG\ 

)LQDOO\SDUWLFLSDQWVȴOOHGRXWD'XWFKWUDQVODWLRQRIWKH5RVHQEHUJ6HOIHVWHHP6FDOH LWHPV 
([DPSOHLWHPVRIWKLVVFDOHDUHȊ2QWKHZKROHΖDPVDWLVȴHGZLWKP\VHOIȋDQGȊ$WWLPHVΖWKLQNΖ
am no good at all” (reverse coded; 1 = strongly disagree to 7 = strongly agree; Rosenberg, 1965).
Finally, there was a task and a number of questionnaires that were included for exploratory
reasons and that are no further discussed here (Ten Item Personality Inventory: Gosling et al.,
*HQHUDO5HJXODWRU\)RFXV0HDVXUH/RFNZRRGHWDOLPSOLFLWVHOIHVWHHPPHDVXUH
QDPHOHWWHUHHFW1XWWLQ5RWWHUȇV/RFXVRI&RQWURO6FDOH5RWWHU/LIH2ULHQWDWLRQ
Test- Revised: Scheier et al., 1994). 24

Data cleaning
Outliers deviating more than 3 standard deviations from the mean were excluded (1 outlier on
'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHRXWOLHURQFXUUHQWOLIHVDWLVIDFWLRQDVPHDVXUHGZLWKWKH
&DQWULO/DGGHU ΖIH[FOXGLQJRXWOLHUVOHGWRVXEVWDQWLDOO\GLHUHQWUHVXOWVZHPHQWLRQHGWKLVLQ
the text and reported this in the online supplementary materials (this outlier procedure was

24 Extraversion moderated the relation between belief in free will and life satisfaction as measured with
'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHEXWQRWDVPHDVXUHGZLWKWKH&DQWULO/DGGHU
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followed for all studies in this chapter). Predictors were standardized before entering them
into the analyses.

Results
Descriptives
)RUDOOVWXGLHVLQWKLVFKDSWHUWKHPHDQVDQGVWDQGDUGGHYLDWLRQVIRUWKHGLHUHQWTXHVWLRQQDLUHV
can be found in Table 5.1.

Belief in free will and life satisfaction
The correlations between the questionnaires are reported in Table 5.2 for all studies reported
LQWKLVFKDSWHU$VRSSRVHGWRSUHYLRXVȴQGLQJVLQWKH86WKHUHZDVQRVLJQLȴFDQWFRUUHODWLRQ
between belief in free will and life satisfaction in the present study.

Interaction belief in free will and self-esteem
A regression analysis with belief in free will, self-esteem, and their interaction as predictors, and
'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHDVWKHGHSHQGHQWYDULDEOHVKRZHGDVLJQLȴFDQWLQWHUDFWLRQ
ſb= .27, SE bt(88)b bpb  CI>@:KLOHWKHUHZDVDVLJQLȴFDQWSRVLWLYH
relation between belief in free will and life satisfaction for people scoring high on self-esteem
(1 SD above the mean), VLPSOHVORSHb   bt   bpb WKHUHZDVDPDUJLQDOO\
VLJQLȴFDQWQHJDWLYHUHODWLRQEHWZHHQEHOLHILQIUHHZLOODQGOLIHVDWLVIDFWLRQIRUSHRSOHVFRULQJ
low on self-esteem (1 SD below the mean), VLPSOHVORSHb   bt   bpb  VHH
)LJXUH )XUWKHUPRUHWKHUHZDVDPDLQHHFWRIVHOIHVWHHPſb= .60, SE bt(88)b bpb
.001, but not of belief in free will, ſb= .01, SE bt(88)b bpb  RYHUDOOHHFWUHJUHVVLRQ
F(3, 88) = 23.27, p < .001, 5t= .44). 25 26 27

25 :KHQXVLQJFXUUHQWRUH[SHFWHGOLIHVDWLVIDFWLRQDVPHDVXUHGZLWKWKH&DQWULO/DGGHUDVWKHGHSHQGHQW
YDULDEOHLQVWHDGRI'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHWKHUHZDVQRVLJQLȴFDQWLQWHUDFWLRQEHWZHHQ
belief in free will and self-esteem, p’s > .38.
26 When using the Free Will subscale of the FAD-Plus as a predictor instead of the Free Will and Determinism
Scale, this led to a similar (but weaker) interaction pattern, ſb= .15, SE bt(88)b bpb  CI
[-0.02, 0.31].
27 7KHUHZDVQRUHODWLRQEHWZHHQWKH)UHH:LOODQG'HWHUPLQLVP6FDOHDQGWKH6XEMHFWLYH+DSSLQHVV
Scale, r(93) = .11, p = .28. There was no interaction between the Free Will and Determinism Scale and
WKH5RVHQEHUJ6HOIHVWHHP6FDOHRQWKH6XEMHFWLYH+DSSLQHVV6FDOHHLWKHUſb= .05, SE bt(89)b=
bpb  CI [-0.12, 0.23]. Although life satisfaction and trait happiness generally show a positive
correlation, life satisfaction seems to capture the cognitive component of Subjective Well-being, while
trait happiness seems to capture the emotional component of Subjective Well-being (Diener et al.,
2003). The former may play a more important role in the present research.
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)LJXUHbInteraction between belief in free will (standardized) and self-esteem (-1 SD, +1 SD) on life
satisfaction for Study 5.1.

Table 5.1. Means and standard deviations Study 5.1 to 5.4
Study 5.1

Study 5.2

Study 5.3

Study 5.4

Free Will and Determinism Scale (1-5)

3.87(0.41)

3.90(0.41)

3.87(0.43)

4.24(0.49)

Free Will subscale, FAD-Plus (1-5)

3.42(0.63)

-

-

-

Rosenberg Self-esteem Scale (1-7)

4.97(0.99)

manipulated

5.20(0.87)

5.22(1.37)

'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH 

4.92(0.95)

5.00(1.13)

4.97(1.00)

4.38(1.62)

&DQWULO/DGGHU QRZ  

7.27(0.85)

-

-

-

&DQWULO/DGGHU \HDUV  

8.28(0.79)

-

-

-

Momentary satisfaction (1-7)

-

5.06(1.19)

-

-

0RRGGLHUHQFHVFRUH WR

-

-1.72(8.91)

-

-
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Table 5.2. Correlation between main questionnaires Study 5.1, 5.3, and 5.4

Rosenberg

Determinism Self-esteem
Scale

Cantril

Diener’s

Free
Will and

Scale

Ladder

Satisfaction

Cantril

with Life

Ladder

(5

Scale

(now)

years)

Study 5.1
Free Will and Determinism Scale

-

Rosenberg Self-esteem Scale

.07

-

'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH

.15

.61***

-

&DQWULO/DGGHU QRZ

.01

.33**

.67***

-

&DQWULO/DGGHU \HDUV

.18

.21*

.33**

.37***

-

Study 5.3 (all data)
Free Will and Determinism Scale

-

Rosenberg Self-esteem Scale

.21**

-

'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH

.22**

.61***

-

6WXG\ EHOLHILQIUHHZLOOTXHVWLRQQDLUHȴUVW
Free Will and Determinism Scale

-

Rosenberg Self-esteem Scale

.20*

-

'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH

.09

.71***

-

6WXG\ OLIHVDWLVIDFWLRQTXHVWLRQQDLUHȴUVW
Free Will and Determinism Scale

-

Rosenberg Self-esteem Scale

.21*

-

'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH

.31**

.59***

-

Study 5.4 (all data)
Free Will and Determinism Scale
Rosenberg Self-esteem Scale
'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH

.25***

-

.13*

.73***

-

Note I. Study 5.1: N varies from 91 to 93. Study 5.3: N varies from 193 to 197 (all data). Study 5.4: N varies
from 361 to 363 (depending on outliers).
Note II. * p < .05, ** p < .01, *** p < .001
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Discussion
In Study 5.1, there was no relation between belief in free will and life satisfaction. As such,
we did not replicate the positive relation found in previous studies in the U.S. In line with our
hypothesis, self-esteem moderated the relation between belief in free will and life satisfaction.
Whereas the relation between belief in free will and life satisfaction was positive for participants
scoring high on self-esteem, this relation was negative for participants scoring low on selfHVWHHP PDUJLQDOO\VLJQLȴFDQWVLPSOHVORSH 
In Study 5.2, we measured Dutch participants’ belief in free will and manipulated their selfesteem using a (fake) intelligence test with bogus feedback (low self-esteem, high self-esteem,
no manipulation). We expected a positive relation between belief in free will and participants’
mood/satisfaction in the high self-esteem condition, but a negative relation between belief
in free will and participants’ mood/satisfaction in the low self-esteem condition. This study
provided more insight in the causal role of self-esteem.

STUDY 5.2: MANIPULATING SELF-ESTEEM
Method
Participants and design
In total, 120 participants (94 females, mean age: 22.5 years, SD = 5.4) took part in this study.
Participants were recruited via the Radboud Research Participation System and received course
credits or EUR 5 for their participation. In total, 105 participants were Dutch, and 15 participants
indicated having another nationality. The majority of participants indicated being a Christian
(40 participants, 33.3 %), an Atheist (53 participants, 44.2 %), or an Agnostic (7 participants, 5.8
%). Twenty participants (16.6 %) indicated having another religion. Mean religion importance
was 2.49 (SD = 1.64; scale from 1 = not important at all to 7 = very important).

Self-esteem was manipulated between-subjects (low, high, no manipulation) and belief in free
ZLOOZDVPHDVXUHG/LIHVDWLVIDFWLRQPRPHQWDU\VDWLVIDFWLRQDQGDPRRGGLHUHQFHVFRUH
(mood post-measure minus mood pre-measure) were the dependent variables. Permission
for this study was obtained from the Ethics Committee of the Behavioural Science Institute of
the Radboud University before carrying out the study.

Materials and procedure
3DUWLFLSDQWVZHUHDVNHGWRVLWGRZQLQIURQWRIDFRPSXWHULQDFXELFOH)LUVWWKH\ȴOOHGRXWVRPH
demographic information, including a ‘hidden’ mood pre-measure (sex, age, mood, religion,
religion importance, nationality). Mood was measured with a slider on which the ticks were
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QRWYLVLEOH Ȋ+RZLV\RXUPRRGDWWKLVPRPHQW"ȋ very negative to 100 = very positive). Next,
SDUWLFLSDQWVȴOOHGRXWD'XWFKWUDQVODWLRQRIWKH)UHH:LOODQG'HWHUPLQLVP6FDOH 5DNRVHW
al., 2008).

Following this, participants were told that they were going to carry out an intelligence test
developed by the Personality Science research group of the Radboud University (Dijksterhuis,
2004; also see Ouwerkerk, de Gilder, & de Vries, 2000). They were told that the score on this
intelligence test (in fact, a fake intelligence test) was strongly related to analytical thinking skills
and general intellectual abilities. The ‘intelligence test’ consisted of a reaction time task with 60
trials (one second between trials). Participants saw four black circles on the computer screen,
which corresponded with four letters on the keyboard from left to right (V, B, N, and M). On
each trial, one of the circles turned red. If the second or third circle turned red, participants
were simply asked to press the corresponding key (B or N respectively). Participants were given
WKHRSSRUWXQLW\WRSUDFWLFHWKLVWZLFHΖIWKHȴUVWFLUFOHWXUQHGUHGSDUWLFLSDQWVKDGWRSUHVV
the key corresponding to the fourth circle (M), and if the fourth circle turned red, participants
KDGWRSUHVVWKHNH\FRUUHVSRQGLQJWRWKHȴUVWFLUFOH 9 3DUWLFLSDQWVZHUHJLYHQWKHFKDQFHWR
practice this twice as well. It was stressed that it was important to take the task seriously, and
to respond as quick and accurate as possible. If participants made a mistake, the word ‘wrong’
appeared on the screen in red.

After completing the sixty trials, participants in the low and high self-esteem condition saw the
text ‘Please wait a moment, your mean reaction time is being calculated’ on the screen, with a
ORDGLQJEDUWKDWVORZO\ȴOOHGEHORZ LQRUGHUWRPDNHLWPRUHEHOLHYDEOHWKDWWKHLUUHDFWLRQWLPH
ZDVEHLQJFDOFXODWHG 1H[WSDUWLFLSDQWVVDZDVFUHHQZLWKWKHWH[WȆ<RXUUHDFWLRQWLPHLV
ms. On the next page, you can see your reaction time in comparison to participants who took
WKLVWHVWIRUDQHDUOLHUVWXG\ȇ$JDLQSDUWLFLSDQWVVDZDORDGLQJEDUȴUVWIROORZHGE\DVFUHHQ
displaying a bar chart that approximately followed a normal curve. Mean reaction time was
shown on the x-axis, and the number of participants was displayed on the y-axis. The words
‘very slow’ (in red color) were displayed on the left side of the x-axis and the words ‘very fast’
(in green color) were displayed on the right side of y-axis. In the low self-esteem condition,
participants saw that their reaction time of 642 ms was slower than the mean (indicated by an
‘X’ at 642 ms, at the left side of the bar chart). In the high self-esteem condition, participants
saw that their reaction time of 642 ms was faster than the mean (indicated by an ‘X’ at 642 ms,
at the right side of the bar chart). In the control condition, participants did not receive feedback
on their performance.

1H[WSDUWLFLSDQWVȴOOHGRXWD'XWFKWUDQVODWLRQRI'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH 'LHQHU
HWDO DVZHOODVDPRPHQWDU\VDWLVIDFWLRQPHDVXUH Ȋ+RZVDWLVȴHGGR\RXIHHOZLWK
your self at this moment?”, 1 = QRWVDWLVȴHGDWDOO to 7 = YHU\VDWLVȴHG) and a mood post-measure.
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)ROORZLQJWKLVSDUWLFLSDQWVȴOOHGRXWD'XWFKWUDQVODWLRQRIWKH5RVHQEHUJ6HOIHVWHHP6FDOH
5RVHQEHUJ DQGZHUHDVNHGWKUHHTXHVWLRQVUHODWHGWRVHOIEODPLQJWHQGHQFLHVȊΖKDYH
WKHWHQGHQF\WRFULWLFL]HP\VHOIȋȊΖKDYHWKHWHQGHQF\WREODPHP\VHOIIRUEDGWKLQJVWKDW
KDSSHQȋDQGȊΖDPUHVSRQVLEOHIRUP\VFRUHRQWKHLQWHOOLJHQFHWHVWȋ  totally disagree to 7 =
totally agree). Finally, participants were asked what they believed the purpose of the study was.
Participants were debriefed after the study. It was explained that the intelligence test as well
as the feedback were fake, and that their reaction time had not been calculated.

Data cleaning
Sixteen participants were excluded from the analyses because they indicated in the comments
that they believed that the intelligence test was fake or indicated that they believed that negative
or positive feedback was given in this study (the results for the complete dataset were similar,
though somewhat weaker, and are reported in the online supplementary materials). As in the
previous studies, outliers deviating more than 3 standard deviations from the mean were
H[FOXGHG RXWOLHUVRQPRRGGLHUHQFHVFRUH 

Results
Manipulation check
An ANOVA with condition as a predictor and participants’ score on the Rosenberg Self-esteem
6FDOHDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWPDLQHHFWF < 1. 28

Interaction belief in free will and condition
Satisfaction. Regression analyses with belief in free will, condition (dummy variable, low selfHVWHHPDVUHIHUHQFHOHYHO DQGWKHLULQWHUDFWLRQDVSUHGLFWRUVDQG'LHQHUȇV6DWLVIDFWLRQZLWK/LIH
6FDOHDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQIRUWKHQRPDQLSXODWLRQ
dummy, ſb= -.02, SE bt(98)b bpb  CI [-0.57, 0.51], or the high self-esteem
dummy, ſb= .09, SE bt(98)b bpb  CI>@7KHUHZHUHQRPDLQHHFWV
of the no manipulation dummy, the high self-esteem dummy, or belief in free will, p’s > .46
RYHUDOOHHFWUHJUHVVLRQF(5, 98) = 1.00, p = .42, 5t= .05). Regression analyses using momentary
satisfaction as the outcome variable did not show any results either.

Mood. A regression analysis with belief in free will, condition (dummy variable, low self-esteem
FRQGLWLRQDVUHIHUHQFHOHYHO DQGWKHLULQWHUDFWLRQDVSUHGLFWRUVDQGWKHPRRGGLHUHQFHVFRUH
DVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWLQWHUDFWLRQIRUWKHQRPDQLSXODWLRQGXPP\ſb=
.40, SE bt(96)b bpb  CI>@1RVLJQLȴFDQWLQWHUDFWLRQIRUWKHKLJKVHOI

28 The Rosenberg Self-esteem Scale is a measure of trait self-esteem, and may not have been suitable
DVDPDQLSXODWLRQFKHFN$VFDOHPHDVXULQJVWDWHVHOIHVWHHPPD\KDYHVKRZQGLHUHQFHVEHWZHHQ
conditions.
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esteem dummy was found, ſb= .19, SE bt(96)b bpb  CI>@ VLJQLȴFDQW
ZKHQLQFOXGLQJRXWOLHUVVHHRQOLQHVXSSOHPHQWDU\PDWHULDOV 7KHUHZHUHPDLQHHFWVRIWKHQR
manipulation dummy, ſb= .24, SE bt(96)b bpb WKHKLJKVHOIHVWHHPGXPP\ſb= .40,
SE bt(96)b bpb DVZHOODVRIEHOLHILQIUHHZLOOſb= -.43, SE bt(96)b bpb 
 RYHUDOOHHFWUHJUHVVLRQF(5, 96) = 3.92, p = .003, 5t= .17). Simple slope analyses showed
WKDWWKHUHZDVDVLJQLȴFDQWQHJDWLYHUHODWLRQEHWZHHQEHOLHILQIUHHZLOODQGWKHPRRGGLHUHQFH
score for the low self-esteem condition, VLPSOHVORSHb   bt   bpb EXWQR
relation for the no manipulation condition, VLPSOHVORSHb   bt   bpb DQG
the high self-esteem condition, VLPSOHVORSHb   bt   bpb  VHH)LJXUH 

)LJXUHbInteraction between belief in free will (standardized) and condition (low self-esteem, high

VHOIHVWHHPQRPDQLSXODWLRQ RQPRRGGLHUHQFHVFRUH 6WXG\ 

Discussion
7KHUHVXOWVRQWKHPRRGGLHUHQFHVFRUHSURYLGHGVXSSRUWIRURXUK\SRWKHVLVUHJDUGLQJORZ
self-esteem. While there was no relation between belief in free will and mood change for
participants in the no manipulation and high self-esteem condition, the mood of participants
in the low self-esteem condition dropped more with a higher belief in free will. No results were
IRXQGRQHLWKHUWKHWUDLWRUVWDWHVDWLVIDFWLRQPHDVXUHV2XUHHFWVPD\QRWEHVWURQJHQRXJK
WRDHFWSHRSOHȇVUDWLQJVRIWKHLUWUDLWOLIHVDWLVIDFWLRQ)XUWKHUPRUHRXURQHLWHPPHDVXUHRI
PRPHQWDU\VDWLVIDFWLRQPD\KDYHEHHQWRRLPSUHFLVH+RZHYHULWPD\DOVREHWKHFDVHWKDW
DEULHIPDQLSXODWLRQLQWKHODEDHFWVPRRGUDWKHUWKDQVDWLVIDFWLRQ
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In Study 5.1, we only used one questionnaire order (belief in free will, life satisfaction, selfesteem). Furthermore, we measured belief in free will before the self-esteem manipulation in
Study 5.2. We chose these orders because we considered it more likely that belief in free will
UDWLQJVZRXOGEHLQȵXHQFHGE\OLIHVDWLVIDFWLRQUDWLQJVWKDQYLFHYHUVD LHSDUWLFLSDQWVZKR
DUHXQVDWLVȴHGZLWKWKHLUOLYHVPD\LQGLFDWHORZEHOLHIVLQIUHHZLOODQGSDUWLFLSDQWVZKRDUH
VDWLVȴHGZLWKWKHLUOLYHVPD\LQGLFDWHKLJKEHOLHIVLQIUHHZLOO +RZHYHUEHOLHILQIUHHZLOOUDWLQJV
PD\KDYHLQȵXHQFHGOLIHVDWLVIDFWLRQPRRGUDWLQJVLQRXUVWXG\)XUWKHUPRUHLWLVSRVVLEOHWKDW
self-esteem only moderates the relation between belief in free will and life satisfaction/mood
when the concept of belief in free will is activated in people’s minds (in this case by means
RIDTXHVWLRQQDLUH 7KHUHIRUHZHFDUULHGRXWDFRUUHODWLRQDOVWXG\LQFOXGLQJWZRGLHUHQW
TXHVWLRQQDLUHRUGHUVPHDVXULQJHLWKHUEHOLHILQIUHHZLOORUOLIHVDWLVIDFWLRQȴUVW 6WXG\ 
The hypothesis, method, and planned analyses for this study were pre-registered via the Open
Science Framework (https://osf.io/jyb3e/). 29

STUDY 5.3: REPLICATION CORRELATIONAL STUDY
Method
Participants
In total, 200 participants took part in this study. After applying the pre-registered exclusion
criteria (see below), 197 participants (168 females, mean age: 20.9 years, SD = 2.8) were included
in the analyses. Participants were recruited via the Radboud Research Participation System
and received course credits or EUR 5 for their participation. In total, 161 participants were
Dutch, 28 participants were German, and 8 participants indicated having another nationality.
Furthermore, 83 participants were Psychology students, 15 students were Educational
Science students, 91 participants were enrolled in another study program, and 8 participants
did not study. The majority of participants indicated being a Christian (63 participants, 32.0
%), an Atheist (94 participants, 47.7 %), or an Agnostic (12 participants, 6.1 %). Twenty-eight
participants (14.2 %) indicated having another religion. Mean religion importance was 2.31 (SD
= 1.63; scale from 1 = not important at all to 7 = very important).

Materials and procedure
$VLQ6WXG\SDUWLFLSDQWVZHUHDVNHGWRȴOORXWDQXPEHURITXHVWLRQQDLUHVYLDWKHLQWHUQHW
3DUWLFLSDQWV ȴUVW DQVZHUHG VRPH GHPRJUDSKLFDO TXHVWLRQV VH[ DJH VWXGLHV HGXFDWLRQ

29 Of the four studies reported in this chapter, two studies (Study 5.3 and 5.4) were pre-registered. Study
DQGZHUHFRQGXFWHGEHIRUHSUHUHJLVWUDWLRQEHFDPHPRUHFRPPRQ:HȴUVWFRQGXFWHG6WXG\
5.1 (correlational study) and Study 5.2 (lab experiment). Finally, we carried out Study 5.3 and 5.4 with
WKHDLPRIUHSOLFDWLQJRXUFRUUHODWLRQDOȴQGLQJVRQFHPRUHZLWKDSUHUHJLVWHUHGVWXG\

153

Chapter 5

religion, religion importance, nationality, marital status, kids, work, income). Next, we used
WZRGLHUHQWTXHVWLRQQDLUHRUGHUV$SSUR[LPDWHO\KDOIRIWKHSDUWLFLSDQWVȴOOHGRXWD'XWFK
WUDQVODWLRQRIWKH)UHH:LOODQG'HWHUPLQLVP6FDOH 5DNRVHWDO ȴUVWIROORZHGE\D'XWFK
WUDQVODWLRQRI'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH 'LHQHUHWDO D'XWFKWUDQVODWLRQRI
WKH5RVHQEHUJ6HOIHVWHHP6FDOH 5RVHQEHUJ DQGD'XWFKWUDQVODWLRQRI5RWWHUȇV/RFXV
of Control Scale (Rotter, 1966). This was the questionnaire order used in Study 5.1 as well. The
RWKHUKDOIRIWKHSDUWLFLSDQWVȴOOHGRXW'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHȴUVWIROORZHGE\WKH
5RVHQEHUJ6HOIHVWHHP6FDOHWKH)UHH:LOODQG'HWHUPLQLVP6FDOHDQG5RWWHUȇV/RFXVRI&RQWURO
Scale. The latter scale was included in order to exclude the possibility that our results were
driven by locus of control rather than belief in free will (see online supplementary materials).

Data cleaning
As explained in the pre-registration document, participants who took less than 5 minutes to
ȴQLVKWKHVXUYH\ SDUWLFLSDQWV ZHUHH[FOXGHGIURPWKHDQDO\VHV 30 In line with the outlier
procedure explained in Study 5.1 as well as the pre-registration document, outliers deviating
more than 3 standard deviations from the mean were excluded (complete dataset: 4 outliers
RQVHOIHVWHHPTXHVWLRQQDLUHRUGHUOLIHVDWLVIDFWLRQȴUVWRXWOLHUVRQVHOIHVWHHP 

Results
Belief in free will and life satisfaction
A regression analysis with belief in free will, questionnaire order, and their interaction as
SUHGLFWRUVDQGOLIHVDWLVIDFWLRQDVWKHGHSHQGHQWYDULDEOHUHYHDOHGDVLJQLȴFDQWPDLQHHFWRI
both belief in free will, ſb= .57, SE bt(193)b bpb  CI [0.14, 1.01], and questionnaire
order, ſb= .14, SE bt(193)b bpb  CI>@+RZHYHUWKHUHODWLRQEHWZHHQ
EHOLHILQIUHHZLOODQGOLIHVDWLVIDFWLRQZDVTXDOLȴHGE\DPDUJLQDOO\VLJQLȴFDQWLQWHUDFWLRQſb=
-.38, SE bt(193)b bpb  CI>@ RYHUDOOHHFWUHJUHVVLRQF(3, 193) =
5.67, p = .001, 5t= .08). Simple slope analyses revealed that there was no relation between
belief in free will and life satisfaction for the questionnaire order that was used in Study 5.1 as
well (belief in free will, life satisfaction, self-esteem), VLPSOHVORSHb   bt   bpb 
+RZHYHUWKHUHZDVDSRVLWLYHUHODWLRQEHWZHHQEHOLHILQIUHHZLOODQGOLIHVDWLVIDFWLRQIRU
the new questionnaire order (life satisfaction, self-esteem, belief in free will), VLPSOHVORSHb=
  bt   bpb 

30 6RPHSDUWLFLSDQWVȴOOHGRXWDVWXG\XQUHODWHGWRWKHSUHVHQWVWXG\ RQJRDOVPLQGZDQGHULQJDQG
happiness) after the survey reported here (this was not mentioned in the pre-registration). This
unrelated study was estimated to take seven minutes.
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Interaction belief in free will and self-esteem
A regression analysis with belief in free will, self-esteem, questionnaire order, and their interDFWLRQVDVSUHGLFWRUVDQGOLIHVDWLVIDFWLRQDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQW
three-way interaction, ſb= -.20, SE bt(185)b bpb  CI [-0.31, 0.09].
A follow-up regression analysis with belief in free will, self-esteem, and their interaction as
SUHGLFWRUVDQGOLIHVDWLVIDFWLRQDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQ
either, ſb= .05, SE bt(189)b bpb  CI>@7KHUHZDVDVLJQLȴFDQWPDLQ
HHFWRIVHOIHVWHHPſb= .60, SE bt(189)b bpbEXWQRWRIEHOLHILQIUHHZLOOſb=
.08, SE bt(189)b bpb  RYHUDOOHHFWUHJUHVVLRQF(3, 189) = 38.90, p < .001, 5t= .38).
$VVXFKZHGLGQRWUHSOLFDWHWKHȴQGLQJVRI6WXG\

Discussion
Study 5.3 did not replicate the interaction between belief in free will and self-esteem found
LQ6WXG\DQG+RZHYHUWKLVVWXG\GLGKLJKOLJKWWKHSRWHQWLDOLPSRUWDQFHRIWDNLQJLQWR
account the order of belief in free will and life satisfaction questionnaires. Although we found
a positive relation between belief in free will and life satisfaction overall, this relation seemed
TXDOLȴHG E\ TXHVWLRQQDLUH RUGHU PDUJLQDOO\ VLJQLȴFDQW LQWHUDFWLRQ  7KHUH ZDV D SRVLWLYH
UHODWLRQEHWZHHQEHOLHILQIUHHZLOODQGOLIHVDWLVIDFWLRQIRUSDUWLFLSDQWVZKRȴOOHGRXWWKHOLIH
VDWLVIDFWLRQTXHVWLRQQDLUHȴUVWEXWQRUHODWLRQIRUSDUWLFLSDQWVZKRȴOOHGRXWWKHEHOLHILQIUHH
ZLOOTXHVWLRQQDLUHȴUVW DVZDVWKHFDVHLQ6WXG\ 3RVVLEO\SDUWLFLSDQWVDGDSWHGWKHLUEHOLHI
in free will ratings to their life satisfaction ratings (i.e. they indicated lower belief in free will
UDWLQJVZKHQEHLQJXQVDWLVȴHGDQGKLJKHUEHOLHILQIUHHZLOOUDWLQJVZKHQEHLQJVDWLVȴHG 7KLV
raises the possibility that the positive relation between belief in free will and life satisfaction
UHSRUWHGLQWKHOLWHUDWXUHFDQEH SDUWO\ H[SODLQHGE\TXHVWLRQQDLUHRUGHUHHFWV$OWHUQDWLYHO\
it is possible that the simple positive relation reported in the U.S. is more complex in other
Western countries, where free will beliefs are less salient.

6WXG\ZDVFDUULHGRXWZLWKDVDPSOHRIȴUVW\HDUSV\FKRORJ\VWXGHQWVLQWKHȴUVWWZR
months of their studies. Study 5.3 included more senior psychology students and students
IURPRWKHUȴHOGVRIVWXG\$VIUHHZLOODQGGHWHUPLQLVPDUHGLVFXVVHGLQSV\FKRORJ\FRXUVHV
senior students may have ‘expert’ (as opposed to ‘lay’) beliefs about free will. Awareness
of the philosophical discussion surrounding free will may complicate answering questions
UHJDUGLQJIUHHZLOODQGPD\UHVXOWLQGLHUHQWUHVSRQVHVRQDEHOLHILQIUHHZLOOTXHVWLRQQDLUH
For example, if you ‘feel’ that you have a free will, but ‘know’ that this may be an illusion, to
ZKDWH[WHQWVKRXOG\RXDJUHHZLWKWKHLWHPȊΖKDYHIUHHZLOOȋ"&DUU\LQJRXWWKHDERYHDQDO\VHV
ZLWKRXWSV\FKRORJ\VWXGHQWVGLGQRWUHYHDODVLJQLȴFDQWLQWHUDFWLRQEHWZHHQEHOLHILQIUHHZLOO
DQGVHOIHVWHHPRQOLIHVDWLVIDFWLRQ+RZHYHUWKHVHDQDO\VHVPD\KDYHODFNHGVWDWLVWLFDOSRZHU
VWXGHQWVDFURVVWZRGLHUHQWTXHVWLRQQDLUHRUGHUV 
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In Study 5.4, we aimed to replicate the moderation by self-esteem found in Study 5.1 and 5.2
with an MTurk study (U.S. participants only). In contrast to senior psychology students (Study
5.3), MTurk participants are more likely to have lay beliefs about free will. As in Study 5.3, we
LQFOXGHGWZRTXHVWLRQQDLUHRUGHUV7KLVDOORZHGXVWRWHVWZKHWKHURUGHUHHFWVSOD\DUROHLQ
the relation between belief in free will and life satisfaction in the U.S. as well. The hypothesis,
method, and planned analyses for this study were again pre-registered via the Open Science
Framework (https://osf.io/xfzar/).

STUDY 5.4: REPLICATION CORRELATIONAL STUDY U.S.
Method
Participants
In total, 453 participants took part in this study. 31 After applying the exclusion criteria (see
below), 363 participants (166 females, mean age: 35.7 years, SD = 11.4) were included in the
analyses of this study. Participants (all U.S. citizens) were recruited via MTurk (95% approval
rate) and received $ 1.50 for their participation. Regarding ethnic group, 288 participants (79.3
%) indicated ‘White’, 34 participants (9.4 %) indicated ‘Black or African American’, 21 participants
 LQGLFDWHGȆ$VLDQ3DFLȴFΖVODQGHUȇSDUWLFLSDQWV  LQGLFDWHGȆ+LVSDQLFRU/DWLQRȇ
3 participants (0.8 %) indicated ‘Native American or American Indian’, and 1 participant (0.3
%) indicated belonging to another ethnic group. Regarding the highest level of completed
education, 4 participants (1.2 %) did not complete primary or high school, 38 participants (10.5
%) completed high school, 96 participants (26.4 %) had some college credit without degree, 19
participants (5.2 %) completed trade/technical/vocational training, 3 participants (0.8 %) had
a Professional degree, 37 participants (10.2 %) had an Associate degree, 126 participants (34.7
%) had a Bachelor’s degree, 37 participants (10.2 %) had a Master’s degree, and 3 participants
(0.8 %) had a Doctorate degree. The majority of participants indicated being a Christian (156
participants, 43.0 %), an Atheist (89 participants, 24.5 %), or an Agnostic (71 participants, 19.6
%). Forty-seven participants (12.9 %) indicated having another religion.

Materials and procedure
3DUWLFLSDQWVȴOOHGRXWDQXPEHURITXHVWLRQQDLUHVYLDWKHLQWHUQHWΖQRUGHUWRDYRLGQLJKW
participation, the study was made available on MTurk around 3 PM Dutch time (morning in the
86RQWKH(DVW&RDVW )LUVWWKHUHZDVDQDWWHQWLRQFKHFNTXHVWLRQ1H[WZHXVHGWZRGLHUHQW
TXHVWLRQQDLUHRUGHUV6RPHSDUWLFLSDQWVȴOOHGRXWWKH)UHH:LOODQG'HWHUPLQLVP6FDOH 5DNRV
HWDO ȴUVWIROORZHGE\'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOH 'LHQHUHWDO DQGWKH

31 Due to experimenter error, data of 453 participants (instead of the planned 350 participants) were
collected.
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Rosenberg Self-esteem Scale (Rosenberg, 1965). This was the questionnaire order used in Study
DVZHOO6RPHSDUWLFLSDQWVȴOOHGRXW'LHQHUȇV6DWLVIDFWLRQZLWK/LIH6FDOHȴUVWIROORZHGE\WKH
5RVHQEHUJ6HOIHVWHHP6FDOHDQGWKH)UHH:LOODQG'HWHUPLQLVP6FDOH$IWHUȴOOLQJRXWWKHVH
questionnaires, participants answered some demographical questions, including a hidden
attention check question (sex, age, ethnic group, education, religion, attention check, primary
language, device used, visibility of questions).

Data cleaning
As explained in the pre-registration document, participants who failed the attention checks (25
participants), participants who did not answer all questions (1 participant), participants who
indicated that not all questions were fully visible on their device (1 participant), and participants
ZKRWRRNOHVVWKDQPLQXWHVWRȴQLVKWKHVXUYH\ SDUWLFLSDQWV ZHUHH[FOXGHGIURPWKH
analyses. In line with the outlier procedure described in Study 5.1 and the pre-registration
document, outliers deviating more than 3 standard deviations from the mean were excluded
(complete dataset: 2 outliers on the Free Will and Determinism Scale; questionnaire order life
VDWLVIDFWLRQȴUVWRXWOLHUVRQWKH)UHH:LOODQG'HWHUPLQLVP6FDOH 

Results
Belief in free will and life satisfaction
A regression analysis with belief in free will, questionnaire order, and their interaction as preGLFWRUVDQGOLIHVDWLVIDFWLRQDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQſb=
.06, SE bt(357)b bpb  CI>@1HLWKHUWKHPDLQHHFWRITXHVWLRQQDLUH
order, ſb= .03, SE bt(357)b bpb  CI>@QRUWKHPDLQHHFWRIEHOLHILQ
IUHHZLOOZDVVLJQLȴFDQWſb= .07, SE bt(357)b bpb  CI>@ RYHUDOOHHFW
regression: F(3, 357) = 2.11, p = .10, 5t  +RZHYHUDV7DEOHVKRZVWKHUHZDVDVPDOO
positive correlation between belief in free will and life satisfaction.

Interaction belief in free will and self-esteem
A regression analysis with belief in free will, self-esteem, questionnaire order, and their
interactions as predictors, and life satisfaction as the dependent variable did not show a
VLJQLȴFDQWWKUHHZD\LQWHUDFWLRQſb= -.22, SE bt(353)b bpb  CI [-0.44, 0.07]
RYHUDOOHHFWUHJUHVVLRQF(7, 353) = 58.77, p < .001, 5t= .54).
A follow-up regression analysis with belief in free will, self-esteem, and their interaction as
SUHGLFWRUVDQGOLIHVDWLVIDFWLRQDVWKHGHSHQGHQWYDULDEOHGLGQRWVKRZDVLJQLȴFDQWLQWHUDFWLRQ
either, ſb= .01, SE bt(357)b bpb  CI>@7KHUHZDVDVLJQLȴFDQWPDLQ
HHFWRIVHOIHVWHHPſb= .74, SE bt(357)b bpbEXWQRWRIEHOLHILQIUHHZLOOſb=
-.05, SE bt(357)b bpb  RYHUDOOHHFWUHJUHVVLRQF(3, 357) = 132.81, p < .001, 5t= .53).
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Discussion
In Study 5.4 (U.S.), there was a small, positive correlation between belief in free will and life
VDWLVIDFWLRQ$VRSSRVHGWR6WXG\ WKH1HWKHUODQGV WKLVUHODWLRQZDVQRWTXDOLȴHGE\TXHV
WLRQQDLUHRUGHU$VVXFKWKLVȴQGLQJLVLQOLQHZLWKSUHYLRXVVWXGLHVFDUULHGRXWLQWKH867KHUH
ZDVQRVLJQLȴFDQWLQWHUDFWLRQEHWZHHQEHOLHILQIUHHZLOODQGVHOIHVWHHPRQOLIHVDWLVIDFWLRQ
As we discuss in the General discussion, there may be both methodological and theoretical
explanations for the lack of an interaction.

GENERAL DISCUSSION AND CONCLUSION
Summary
ΖQWKHSUHVHQWFKDSWHUZHȴUVWH[DPLQHGZKHWKHUWKHSRVLWLYHUHODWLRQEHWZHHQEHOLHILQIUHH
will and life satisfaction replicates in a Western country other than the U.S. Second, we tested
whether questionnaire order plays a role in the relation between belief in free will and life
satisfaction. Third, we investigated whether self-esteem moderates the relation between belief
in free will and life satisfaction.

In the Netherlands, the relation between belief in free will and life satisfaction was obtained,
EXWTXDOLȴHGE\TXHVWLRQQDLUHRUGHUWKHUHZDVDSRVLWLYHFRUUHODWLRQEHWZHHQEHOLHILQIUHH
ZLOODQGOLIHVDWLVIDFWLRQIRUSDUWLFLSDQWVZKRȴOOHGRXWWKHOLIHVDWLVIDFWLRQTXHVWLRQQDLUHȴUVW
EXWQRFRUUHODWLRQIRUSDUWLFLSDQWVZKRȴOOHGRXWWKHEHOLHILQIUHHZLOOTXHVWLRQQDLUHȴUVW 6WXG\
5.1 and 5.3). In Study 5.4 (U.S.), we replicated the positive correlation between belief in free will
and life satisfaction reported in previous work (no moderation by questionnaire order; Bergner
& Ramon, 2013; Crescioni et al., 2016).

In Study 5.1, there was a positive relation between belief in free will and life satisfaction for
SHRSOHZLWKKLJKVHOIHVWHHPEXWDPDUJLQDOO\VLJQLȴFDQWQHJDWLYHUHODWLRQIRUSHRSOHZLWKORZ
self-esteem. In Study 5.2, mood dropped more for participants scoring higher on belief in free
ZLOOLQWKHORZVHOIHVWHHPFRQGLWLRQ6WXG\DQGGLGQRWUHYHDOVLJQLȴFDQWPRGHUDWLRQV
E\VHOIHVWHHP'HVSLWHWKHVHQRQVLJQLȴFDQWUHVXOWVWKHSUHVHQWȴQGLQJVVXJJHVWWKDWWKH
relation between belief in free will and life satisfaction may be more complex than the simple
positive relation described previously (Bergner & Ramon, 2013; Crescioni et al., 2016). This
relation may depend on the salience of free will beliefs (due to study or societal characteristics),
and possibly people’s self-esteem.

%HORZZHȴUVWGLVFXVVTXHVWLRQQDLUHRUGHUHHFWVWKDWVHHPHGWRSOD\DUROHLQRXUVWXGLHV
7KHVHRUGHUHHFWVPD\QRWRQO\KDYHLPSOLFDWLRQVIRURXURZQVWXGLHVEXWDOVRIRUWKHOLWH
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rature on belief in free will more generally. Next, we discuss two limitations of our set of studies
and directions for future research.

4XHVWLRQQDLUHRUGHUHHFWV
Belief in free will and life satisfaction
7KH SUHVHQW ȴQGLQJV VXJJHVW WKDW WKH SRVLWLYH UHODWLRQ EHWZHHQ EHOLHI LQ IUHH ZLOO DQG OLIH
satisfaction reported in the U.S. may be more complex in other countries. In the Netherlands,
there was a positive (moderately strong) correlation between belief in free will and life
VDWLVIDFWLRQ IRU SDUWLFLSDQWV ZKR ȴOOHG RXW WKH OLIH VDWLVIDFWLRQ TXHVWLRQQDLUH ȴUVW OLIH
VDWLVIDFWLRQVHOIHVWHHPEHOLHILQIUHHZLOO6WXG\ +RZHYHUQRUHODWLRQEHWZHHQEHOLHI
LQIUHHZLOODQGOLIHVDWLVIDFWLRQZDVIRXQGZKHQWKHEHOLHILQIUHHZLOOTXHVWLRQQDLUHZDVȴOOHG
RXWȴUVW EHOLHILQIUHHZLOOOLIHVDWLVIDFWLRQVHOIHVWHHP6WXG\DQG 7KLVVXJJHVWVWKDW
'XWFKSDUWLFLSDQWVZKRȴOOHGRXWWKHOLIHVDWLVIDFWLRQTXHVWLRQQDLUHȴUVWPD\KDYHDGDSWHG
their belief in free will ratings to their life satisfaction (and/or self-esteem) ratings to some
H[WHQW3DUWLFLSDQWVVHHPHGWRHQGRUVHZHDNHUEHOLHIVLQIUHHZLOOZKHQEHLQJXQVDWLVȴHGZLWK
WKHLUOLYHVDQGVWURQJHUEHOLHIVLQIUHHZLOOZKHQEHLQJVDWLVȴHGZLWKWKHLUOLYHV$VVXFKWKHVH
studies highlighted the potential importance of taking into account the order of questionnaires
when studying belief in free will.

1RTXHVWLRQQDLUHRUGHUHHFWVZHUHIRXQGLQWKH86 6WXG\ $VZDVSRLQWHGRXWLQWKH
Introduction, people from the U.S. score higher on individualism compared to people from
European countries (The American-Western European Values Gap, 2011). In societies that score
UHODWLYHO\KLJKRQLQGLYLGXDOLVPIUHHZLOOUHODWHGFRQFHSWVWHQGWREHYDOXHGPRUH .DVKLPD
et al., 1995). Indeed, belief in free will scores were higher in our U.S. sample than in our Dutch
samples. In countries where free will related beliefs are less salient (such as in the Netherlands),
people’s responses on a belief in free will questionnaire may be more context-dependent (e.g.
GHSHQGLQJRQWKHSUHFHGLQJTXHVWLRQQDLUH +RZHYHULQFRXQWULHVZKHUHIUHHZLOOEHOLHIVDUH
highly salient and valued (such as in the U.S.), responses to a free will questionnaire may be
OHVVVHQVLWLYHWRFRQWH[WXDOLQȵXHQFHV

$SDUWIURPTXHVWLRQQDLUHRUGHUHHFWVLWPD\EHQRWHGWKDWWKHFRUUHODWLRQEHWZHHQEHOLHI
in free will and life satisfaction was rather small in the U.S (r = .13). Additionally, this relation
ZDVQRWVLJQLȴFDQWZKHQTXHVWLRQQDLUHRUGHUDQGWKHLQWHUDFWLRQEHWZHHQEHOLHILQIUHHZLOO
and questionnaire order were included as predictors. Furthermore, it is unclear whether
EHOLHILQIUHHZLOOLQȵXHQFHVOLIHVDWLVIDFWLRQRUZKHWKHUSHRSOHZKRDUHVDWLVȴHGZLWKWKHLU
lives are more likely to indicate that they believe in free will (both directions seem likely, see
discussion below).
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Belief in free will, self-esteem, and life satisfaction
Although it is unclear whether the moderation by self-esteem found in Study 5.1 and 5.2 can
be replicated, it is possible that self-esteem only moderates the relation between belief in free
ZLOODQGOLIHVDWLVIDFWLRQ RUPRRG ZKHQSDUWLFLSDQWVȴOORXWWKHEHOLHILQIUHHZLOOTXHVWLRQQDLUH
ȴUVW DVZDVWKHFDVHLQ6WXG\DQG  32 When belief in free will is brought under people’s
attention, this may lead to a focusing illusion. A focusing illusion occurs when people overweigh
salient information when making a judgment, and underweigh less salient information (Schkade
.DKQHPDQ ΖQRWKHUZRUGVEULQJLQJIUHHZLOOEHOLHIVWRSHRSOHȇVDWWHQWLRQPD\OHDG
SHRSOHWRIRFXVRQWKHVHEHOLHIVZKHQDQVZHULQJTXHVWLRQVUHJDUGLQJWKHLUOLIHVDWLVIDFWLRQ+RZ
IUHHZLOOEHOLHIVDHFWOLIHVDWLVIDFWLRQUDWLQJVPD\GHSHQGRQSHRSOHȇVVHOIHVWHHPΖPSRUWDQWO\
VXFKVDOLHQF\HHFWVPD\DOVRSOD\DUROHLQRWKHUVWXGLHVUHODWLQJEHOLHILQIUHHZLOOWRDHFWLYH
and behavioural outcomes.

Limitations
1RQVLJQLȴFDQWȴQGLQJV
Study 5.1 provided support for a moderating role of self-esteem in the relation between belief in
free will and life satisfaction. In Study 5.2, we found an interaction between belief in free will and
VHOIHVWHHPFRQGLWLRQRQWKHPRRGGLHUHQFHVFRUHEXWQRWRQWKHWUDLWRUVWDWHVDWLVIDFWLRQ
PHDVXUHV2XUHHFWVPD\QRWKDYHEHHQVWURQJHQRXJKWRWHPSRUDULO\DHFWSHRSOHȇVUDWLQJV
of their trait life satisfaction on the basis of a short self-esteem manipulation. Furthermore,
our one-item measure of momentary satisfaction may have been too imprecise. Although
it is possible that we would have found results on a more precise measure of momentary
VDWLVIDFWLRQLWPD\DOVREHWKHFDVHWKDWDEULHIPDQLSXODWLRQLQWKHODEDHFWVSHRSOHȇVPRRG
rather than satisfaction. Importantly, research showed that daily mood states are closely linked
to life satisfaction (Robinson, 2000).

The moderation by self-esteem found in Study 5.1 and 5.2 was not replicated in Study 5.3
(the Netherlands) and Study 5.4 (U.S.). Both methodological and theoretical explanations may
DFFRXQWIRUWKHODFNRIDQLQWHUDFWLRQHHFWLQWKHVHVWXGLHV$VZDVPHQWLRQHGHDUOLHU6WXG\
ZDVFDUULHGRXWZLWKȆQD±YHȇSV\FKRORJ\VWXGHQWVLQWKHȴUVWWZRPRQWKVRIWKHLUVWXGLHV
+RZHYHUDODUJHQXPEHURIVHQLRUSV\FKRORJ\VWXGHQWVSDUWLFLSDWHGLQ6WXG\$VVHQLRU
psychology students have been taught about free will and determinism during their studies,

32 In Study 5.3 (the Netherlands), no interaction between belief in free will and self-esteem was found for
WKHTXHVWLRQQDLUHRUGHULQZKLFKEHOLHILQIUHHZLOOZDVPHDVXUHGȴUVWΖQ6WXG\ 86 WKHSDWWHUQ
of interaction was the same as in Study 5.1 for the questionnaire order in which belief in free will was
PHDVXUHGȴUVW+RZHYHUWKLVLQWHUDFWLRQZDVQRWVLJQLȴFDQW VHHRQOLQHVXSSOHPHQWDU\PDWHULDOV %RWK
WKHRUHWLFDODQGPHWKRGRORJLFDOUHDVRQVPD\H[SODLQWKHODFNRIȴQGLQJVLQWKHVHVWXGLHV VHHVHFWLRQ
Ȇ/LPLWDWLRQVȇ 
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they may have had ‘expert’ (rather than ‘lay’) beliefs about free will, potentially obscuring the
results.

Regarding Study 5.4, carrying out the study via MTurk may have been disadvantageous. PartiFLSDQWVRQ07XUNDUHOLNHO\WRKDYHȴOOHGRXWWKHVFDOHVLQRXUVWXG\PDQ\WLPHVEHIRUHDQG
PD\KDYHGHYHORSHGDXWRPDWLFUHVSRQVHSDWWHUQVRQWKHVHVFDOHVΖIVHOIHVWHHPRQO\DHFWV
the relation between belief in free will and life satisfaction when belief in free will is salient
in people’s minds, automatic response patterns may have left less room for adaptations in
SHRSOHȇVOLIHVDWLVIDFWLRQUDWLQJVDIWHUIUHHZLOOEHOLHIVZHUHPDGHVDOLHQW+RZHYHULWLVDOVR
SRVVLEOHWKDWWKHUHODWLRQEHWZHHQEHOLHILQIUHHZLOOVHOIHVWHHPDQGOLIHVDWLVIDFWLRQLVGLHUHQW
in the U.S. compared to the Netherlands. Belief in free will was higher in the U.S. compared to
WKH1HWKHUODQGV$VVXFKSHRSOHZLWKORZVHOIHVWHHPLQWKH86PD\QRWKDYHKDGVXɝFLHQWO\
ORZIUHHZLOOEHOLHIVWRPDNHWKHPIHHOPRUHVDWLVȴHGZLWKWKHLUOLYHV

Causality
Another limitation of our set of studies concerns the correlational nature of most of our
ȴQGLQJVΖQ6WXG\VHOIHVWHHPZDVPHDVXUHGODVW EHOLHILQIUHHZLOOOLIHVDWLVIDFWLRQVHOI
esteem). Therefore, it could be argued that people’s answers on the belief in free will and life
VDWLVIDFWLRQVFDOHVMRLQWO\LQȵXHQFHGSHRSOHȇVVHOIHVWHHP LHVWURQJIUHHZLOOEHOLHIVDQGORZOLIH
satisfaction may result in low self-esteem, and strong free will beliefs and high life satisfaction
may result in high self-esteem). Future research may shed more light on the causal relations
between belief in free will, self-esteem, and life satisfaction (bi-directional relations seem
SODXVLEOH +RZHYHU6WXG\SURYLGHGVRPHȴUVWVXSSRUWIRUDFDXVDOUROHRIVHOIHVWHHPLQ
the relation between belief in free will and mood.

As we did not manipulate belief in free will in our set of studies, one may also argue that
OLIHVDWLVIDFWLRQLQȵXHQFHVSHRSOHȇVEHOLHILQIUHHZLOOGHSHQGLQJRQWKHLUVHOIHVWHHPUDWKHU
than the other way around. Although we cannot exclude this possibility, we consider it rather
unlikely. It would imply that higher life satisfaction leads to lower belief in free will (and lower
life satisfaction to higher belief in free will) in people with low self-esteem. On the basis of
WKHTXHVWLRQQDLUHRUGHUHHFWVGLVFXVVHGHDUOLHULWLVPRUHOLNHO\WKDWSHRSOHZLWKORZHUOLIH
satisfaction ratings indicate weaker beliefs in free will, and people with higher life satisfaction
ratings stronger beliefs in free will.

Future directions
ΖQYLHZRIWKHODFNRIȴQGLQJVLQ6WXG\DQGDVZHOODVWKHOLPLWDWLRQVGLVFXVVHGDERYH
RXUFRUUHODWLRQDOȴQGLQJVUHTXLUHWKRURXJKUHSOLFDWLRQ)XUWKHUVWXGLHVLQGLHUHQWFRXQWULHV
may examine whether the relation between belief in free will and life satisfaction indeed
depends on questionnaire order, the cultural salience of free will beliefs, and self-esteem.
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Experimental studies manipulating both self-esteem and belief in free will may shed more light
on the causal relations between belief in free will, self-esteem, and life satisfaction. Such studies
may also reveal whether self-esteem only moderates the relation between belief in free will
DQGOLIHVDWLVIDFWLRQLIEHOLHILQIUHHZLOOLVEURXJKWWRSHRSOHȇVDWWHQWLRQȴUVW HJE\PHDQVRID
questionnaire). Additionally, future studies may provide more insight regarding the question
ZKHWKHUEHOLHILQIUHHZLOODHFWVPRRGUDWKHUWKDQVDWLVIDFWLRQLQDODEHQYLURQPHQW$OWKRXJK
participants in social psychological research are often psychology students, it may be important
to avoid (senior) psychology students when investigating the topic of belief in free will.

Conclusion
We examined whether the relation between belief in free will and life satisfaction reported in
earlier work replicates in a Western country other than the U.S., whether questionnaire order
HHFWVSOD\DUROHLQWKLVUHODWLRQDQGZKHWKHUWKLVUHODWLRQLVPRGHUDWHGE\VHOIHVWHHPΖQYLHZ
of the limitations discussed above, the present set of studies warrants only careful conclusions.
1HYHUWKHOHVVZHSUHVHQWHGVRPHȴQGLQJVVXJJHVWLQJWKDWWKHUHODWLRQEHWZHHQEHOLHILQIUHH
will and life satisfaction may not be as simple as previously suggested. This relation may depend
on the (cultural) salience of free will beliefs and on people’s self-esteem.

So far, the literature on belief in free will has mostly focused on the negative consequences
of disbelieving in free will (e.g. cheating, decreased helpfulness; Baumeister & Monroe, 2014).
$OWKRXJKRXUUHVXOWVUHTXLUHWKRURXJKUHSOLFDWLRQRXUȴQGLQJVSRLQWWRWKHSRVVLELOLW\WKDW
PDNLQJEHOLHIVDERXWIUHHZLOOVDOLHQWLQSHRSOHȇVPLQGVPD\EHEHQHȴFLDORULUUHOHYDQWIRUVRPH
but disadvantageous for others.
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ABSTRACT
Over the past years, there has been a surge in research on subjective well-being. Most of this
research relies on correlational methods. As correlational research has important limitations,
WKH ȴHOG RI VXEMHFWLYH ZHOOEHLQJ LV LQ QHHG IRU PRUH H[SHULPHQWDO DSSURDFKHV :KLOH
ORQJLWXGLQDOH[SHULPHQWDOVWXGLHVSURYLGHPD[LPXPHFRORJLFDOYDOLGLW\ȴHOGDQG HVSHFLDOO\ 
ODEH[SHULPHQWVSURYLGHPRUHH[SHULPHQWDOFRQWURO+RZHYHULQYHVWLJDWLQJVXEMHFWLYHZHOO
being experimentally poses several challenges. First, the question arises whether happiness
and satisfaction can be measured in brief experiments. Second, experiments may undermine
people’s basic need for autonomy. Third, the conclusions of experiments on subjective wellbeing may not always extend beyond the experimental context. We discuss potential solutions
for these challenges, accompanied by a few examples of successful experiments that may
LQVSLUHIXWXUHH[SHULPHQWDOUHVHDUFKLQWKHȴHOGRIVXEMHFWLYHZHOOEHLQJ
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INTRODUCTION
Most of us desire to be happy (Diener, 2000). Being happy does not only feel good, it is also
associated with a wide variety of positive by-products at both the individual and societal level.
+DSS\LQGLYLGXDOVDUHKHDOWKLHUKDYHPRUHVDWLVI\LQJVRFLDOOLYHVDUHPRUHOLNHO\WRJHWPDUULHG
SHUIRUPEHWWHUDWZRUNDQGEHKDYHPRUHSURVRFLDOO\ IRUDQRYHUYLHZVHH/\XERPLUVN\.LQJ
'LHQHU :KLOHPRVWUHVHDUFKLQWKHȴHOGRIVXEMHFWLYHZHOOEHLQJLVFRUUHODWLRQDOWKHUH
is growing evidence that happiness and satisfaction are not only the consequence of positive
HYHQWVDQGFLUFXPVWDQFHVEXWDOVRWKHFDXVH 'LHQHU/\XERPLUVN\.LQJ 'LHQHU 
As such, it is highly important to investigate the factors that are related to increased and
decreased subjective well-being.

Veenhoven (2015) ‘guesstimated’ that in developed countries, 25 percent of one’s happiness
level depends on the ‘livability of the environment’ (socio-economic position: 5 percent, social
ties: 5 percent, life-events: 15 percent), and 55 percent on the so-called ‘life-ability of individuals’
(genetic factors: 30 percent, acquired skills: 15 percent, choices in life: 10 percent), with 20
SHUFHQWXQH[SODLQHGYDULDQFH$GLHUHQWHVWLPDWLRQZDVPDGHE\/\XERPLUVN\6KHOGRQDQG
Schkade (2005), who stated that 10 percent of one’s happiness level depends on circumstances
HJHGXFDWLRQDQGLQFRPH SHUFHQWRQbJHQHWLFIDFWRUVDQGSHUFHQWRQVHOIFKRVHQ
activities. It may be noted that these are estimates across people, and not within individuals
LHWKHSHUFHQWDJHVPD\GLHUIURPSHUVRQWRSHUVRQ $OWKRXJKHVWLPDWHVYDU\DQGDUHKLJKO\
GHEDWHGPRVWUHVHDUFKHUVVHHPWRDJUHHWKDWVHOIFKRVHQDFWLYLWLHVLQȵXHQFHRQHȇVVXEMHFWLYH
ZHOOEHLQJVXEVWDQWLDOO\:KLOHFKDQJLQJSHRSOHȇVFLUFXPVWDQFHVLVYHU\GLɝFXOWDQGFKDQJLQJ
JHQHWLFIDFWRUVLVYLUWXDOO\LPSRVVLEOHLWLVSRVVLEOHWRLQȵXHQFHSHRSOHȇVDFWLYLWLHVWRVRPH
extent. From an intervention perspective, the latter observation is crucial.

5HVHDUFKLQWKHȴHOGRIVXEMHFWLYHZHOOEHLQJ
Researchers who aim to investigate which activities and thoughts are related to increased and
decreased subjective well-being have various methods at their disposal. In cross-sectional
research, people’s subjective well-being is measured at a single point in time and correlated
with people’s (degree of) participation in one or more activities of interest. In experience
sampling and diary studies, people’s happiness/satisfaction and activities are tracked over
a longer period of time and correlated with each other. In longitudinal experimental and
intervention studies, an activity is manipulated over a longer period of time and potential
changes in people’s subjective well-being are measured (compared to a control condition).
ΖQODEDQGȴHOGH[SHULPHQWVDQDFWLYLW\LVPDQLSXODWHGIRUDUHODWLYHO\EULHISHULRGRIWLPH
DQGSRWHQWLDOHHFWVRQSHRSOHȇVKDSSLQHVVDQGRUVDWLVIDFWLRQDUHPHDVXUHG FRPSDUHGWR
a control condition). A simple Web of Science search showed that from the start of 2013 till
September 2017, there were 595 cross-sectional studies on subjective well-being, 41 experience
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sampling and diary studies, 13 longitudinal experimental and intervention studies, and 4 lab or
ȴHOGH[SHULPHQWV 33 34$VWKLV:HERI6FLHQFHVHDUFKVXJJHVWVUHVHDUFKLQWKHȴHOGRIVXEMHFWLYH
well-being is mostly correlational.

Naturally, correlational research can reveal interesting relations between various activities and
SHRSOHȇVVXEMHFWLYHZHOOEHLQJ+RZHYHUWKHUHDUHVRPHLPSRUWDQWOLPLWDWLRQVWRFRUUHODWLRQDO
studies. First and most obvious, the causal direction between variables is uncertain. For
H[DPSOHLIRQHȴQGVDSRVLWLYHUHODWLRQEHWZHHQSK\VLFDODFWLYLW\DQGKDSSLQHVVLWLVXQFOHDU
whether physical activity leads to happiness, whether happy people engage in more physical
activity, or both. Second, there may be another variable (for example one’s genetic make-up)
that results in both physical activity and happiness. Third, correlational studies tend to have
more confounds compared to experimental studies. For instance, physical activity may be
related to happiness because physical activities are often also social activities. These limitations
are problematic from both a theoretical and a practical point of view.

ΖQYLHZRIWKHVKRUWFRPLQJVRIFRUUHODWLRQDOUHVHDUFKWKHȴHOGRIVXEMHFWLYHZHOOEHLQJLVLQ
QHHGIRUPRUHH[SHULPHQWDOUHVHDUFK DOVRVHH'LHQHU +RZHYHULQYHVWLJDWLQJKDSSLQHVV
and satisfaction experimentally poses several challenges. Based on two examples of successful
KDSSLQHVVH[SHULPHQWVZHȴUVWGLVFXVVZKLFKW\SHVRIVXEMHFWLYHZHOOEHLQJUHVHDUFKVHHPWR
work well in an experimental setting. Based on examples from our own lab35, we subsequently
elaborate on three challenges one may encounter when carrying out experimental research on
subjective well-being. Following this, we discuss potential solutions to these challenges. The
SUHVHQWFKDSWHULVFRQFHUQHGZLWKEULHIODEDQGȴHOGH[SHULPHQWV:KLOHORQJLWXGLQDOVWXGLHV

33 We did a Topics search (title, abstract, keywords) in the Web of Science Core collection (English articles
only). In order to search for cross-sectional studies, the following search terms were used: *Subjective
ZHOOEHLQJ  $1'

FURVVVHFWLRQDO  25 VXUYH\  127 GLDU\  127 ȊH[SHULHQFH VDPSOLQJȋ 127

*experiment* NOT *longitudinal* NOT *intervention* NOT *condition* NOT *assign*. In order to
search for experience sampling and diary studies, the following search terms were used: *Subjective
ZHOOEHLQJ  $1' GLDU\  25 ȊH[SHULHQFH VDPSOLQJȋ  127 H[SHULPHQW  127 LQWHUYHQWLRQ  127
*condition* NOT *assign*. In order to search for longitudinal experimental and intervention studies,
WKHIROORZLQJVHDUFKWHUPVZHUHXVHG 6XEMHFWLYHZHOOEHLQJ $1' ORQJLWXGLQDO $1' ȊH[SHULPHQWȋ
25ȊLQWHUYHQWLRQȋ 127 FURVVVHFWLRQDO 127 VXUYH\ ΖQRUGHUWRVHDUFKIRUODEDQGȴHOGH[SHULPHQWV
WKH IROORZLQJ VHDUFK WHUPV ZHUH XVHG 6XEMHFWLYH ZHOOEHLQJ  $1' ȊODE H[SHULPHQWȋ 25 ȊȴHOG
experiment”) NOT *cross-sectional* NOT *survey* NOT *longitudinal* NOT *intervention*.
34 When searching for ‘happiness’ instead of ‘subjective well-being’, this led to similar results: 890 crosssectional studies, 258 experience sampling and diary studies, 23 longitudinal experimental and
LQWHUYHQWLRQVWXGLHVDQGODERUȴHOGH[SHULPHQWV
35 ΖWPD\EHQRWHGWKDWZHWULHGWRȴQGH[DPSOHVIURPRWKHUODEVDVZHOO+RZHYHUQRH[DPSOHVIURPRWKHU
ODEVZHUHIRXQGLQWKHOLWHUDWXUH7KLVPD\SDUWO\EHWKHFDVHEHFDXVHQXOOȴQGLQJVDQGLQFRQVLVWHQW
results are less likely to get published.

168

Experimental Research in the Field of Subjective Well-being

KDYHWKHEHQHȴWRIPD[LPXPHFRORJLFDOYDOLGLW\ȴHOGDQG HVSHFLDOO\ ODEH[SHULPHQWVSURYLGH
a greater degree of experimental control. 36

WHAT SUBJECTIVE WELL-BEING RESEARCH WORKS WELL IN
AN EXPERIMENTAL SETTING?
A search for successful experiments on subjective well-being suggests that two types of activity
manipulations work well. First, manipulations that are directly aimed at enhancing positive
DHFWVHHPWREHVXLWDEOHIRUDQH[SHULPHQWDOVHWWLQJ)RUH[DPSOHSUDFWLFLQJRSWLPLVPKDV
been related to subjective well-being in correlational research (Carver, Scheier, & Segerstrom,
2010; Scheier, Carver, & Bridges, 2001) as well as in experimental studies (Renner, Schwarz,
3HWHUV +XLEHUV6KHOGRQ /\XERPLUVN\ ΖQWKHODWWHUFDVHSDUWLFLSDQWVZHUH
asked to write about the best imaginable future (optimism condition) or about a normal day
(control condition), and subsequently reported on their experienced emotions.

Second, some successful activity manipulations do not boost positive emotions directly, but
seem to enhance subjective well-being by satisfying people’s basic need for relatedness (Ryan
& Deci, 2000b). For example, spending money on others has been related to happiness in both
cross-sectional and experimental studies (Dunn, Aknin, & Norton, 2014). Participants who were
asked to buy something for another person over the course of a day felt happier compared
to participants who were asked to buy something for themselves (Dunn, Aknin, & Norton,
2008). One can imagine that asking participants to spend money on others would have elicited
enhanced happiness in a lab environment as well (e.g. instructing participants to buy a present
for someone else on the internet). 37

Why do these types of happiness experiments work well (i.e. converge with correlational
ȴQGLQJV "ΖWVHHPVWKDWWKHDFWLYLW\PDQLSXODWLRQVGHVFULEHGDERYHKDYHWZRLPSRUWDQWIHDWXUHV
in common. First, activities such as practicing optimism and buying a present for someone
HOVHKDYHDSRVLWLYHHHFWRQERWKVKRUWDQGORQJWHUPZHOOEHLQJ6HFRQGLWDSSHDUVWKDW
these types of activities are conducive of subjective well-being for the majority of people. If

36 The present chapter is focused on experimental research on the relation between activities/thoughts
and subjective well-being. It is also possible to manipulate environmental factors (e.g. light exposure,
LQFRPH LQDODERUȴHOGH[SHULPHQW6RPHRIWKHFKDOOHQJHVGLVFXVVHGLQWKLVFKDSWHUPD\EHOHVV
applicable to the manipulation of environmental factors.
37 It was not our aim to provide an exhaustive overview of successful experiments on subjective wellbeing. Rather, we aimed to provide examples of types of subjective well-being research that seem to
work well in an experimental setting.
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these criteria are not met, carrying out experimental research on subjective well-being may
be challenging.

CHALLENGES IN EXPERIMENTAL RESEARCH ON
SUBJECTIVE WELL-BEING
1RW DOO DFWLYLWLHV DQG WKRXJKWV KDYH FRQYHUJLQJ VKRUW DQG ORQJWHUP HHFWV RQ SHRSOHȇV
subjective well-being (see sections ‘Measuring subjective well-being in an experimental setting’
and ‘Mood as a proxy for subjective well-being’). Furthermore, certain activities are associated
with subjective well-being in correlational studies, but may become less appealing when they
are imposed (see section ‘Experimental manipulation and people’s need for autonomy’). It
LVDOVRSRVVLEOHWKDWDFWLYLWLHVKDYHDGLHUHQWLQȵXHQFHRQVXEMHFWLYHZHOOEHLQJIRUSHRSOH
who engage in these activities in their daily life, and for people who do not engage in these
activities spontaneously (see section ‘Ecological validity’). Such activities are more challenging
WRLQYHVWLJDWHLQDQH[SHULPHQWDOVHWWLQJ%HIRUHDGGUHVVLQJWKHVHLVVXHVZHȴUVWGLVFXVVD
PRUHJHQHUDOLVVXHSHUWDLQLQJWRWKHPHDVXUHPHQWRIVXEMHFWLYHZHOOEHLQJLQODEDQGȴHOG
experiments.

Measuring subjective well-being in an experimental setting
A basic question concerns to what extent it makes sense to measure people’s subjective wellEHLQJ IROORZLQJ EULHI H[SHULPHQWDO PDQLSXODWLRQV +DSSLQHVV DQG OLIH VDWLVIDFWLRQ XVXDOO\
UHIHUWRSHRSOHȇVORQJWHUPDHFWLYHDQGFRJQLWLYHHYDOXDWLRQVRIWKHLUOLIHDVDZKROHDQGDUH
PRGHUDWHO\VWDEOHRYHUWLPHDQGFLUFXPVWDQFHV 'LHQHU'LHQHU/XFDV 2LVKL 
In fact, Veenhoven (2015) stated that lab experiments are not suitable for studying happiness,
as happiness measured in a lab setting is limited to transient mood.

As discussed later in this chapter (see section ‘Mood as a proxy for subjective well-being’),
ZHDJUHHWKDWODEH[SHULPHQWVRQO\DOORZWKHPHDVXUHPHQWRIPRRG+RZHYHUZHSURSRVH
WKDWH[SHULPHQWVPHDVXULQJPRRGGRKDYHDGGHGYDOXHZKHQFRPELQLQJWKHPZLWKȴQGLQJV
from correlational and longitudinal studies. Namely, although mood and subjective well-being
are not the same, daily mood states are linked to both trait happiness and life satisfaction.
/RQJWHUPDHFWVHHPVWRH[SODLQDERXWKDOIRIWKHYDULDQFHLQOLIHVDWLVIDFWLRQ RWKHUYDULDQFH
among others comes from life circumstances such as relationship status and work; Eid & Diener,
2004). Furthermore, meta-mood (thoughts and feelings about one’s mood) is moderately
correlated with trait happiness (Extremera, Salguero, & Fernández-Berrocal, 2011). While
FRQYHUJLQJȴQGLQJVRQPRRGLQDFRQWUROOHGH[SHULPHQWOHQGFDXVDOVXSSRUWWRFRUUHODWLRQDO
DQGORQJLWXGLQDOȴQGLQJVGLYHUJLQJȴQGLQJVPD\EHLQVLJKWIXO DOVRVHH.LPSULHWRHWDO 
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An example from our own lab may serve as an illustration of the measurement issues that may
arise when experimentally investigating subjective well-being (see Chapter 5). In one of our
correlational studies, we found a positive relation between belief in free will and life satisfaction
for people with high self-esteem, but a somewhat negative relation for people with low selfesteem. 38 When manipulating participants’ self-esteem in the lab (low self-esteem, high selfesteem, no manipulation), the relation between participants’ belief in free will and their state
RUWUDLWVDWLVIDFWLRQGLGQRWGLHUEHWZHHQWKHWKUHHFRQGLWLRQV+RZHYHUPRRGGLGGURSPRUH
in the low self-esteem condition for participants who had stronger free will beliefs. These
UHVXOWVVXJJHVWWKDWPRRGPHDVXUHVPD\EHPRUHDSSOLFDEOHLQEULHIODERUȴHOGH[SHULPHQWV

Experimental manipulation and people’s need for autonomy
Autonomy is believed to be highly relevant for intrinsic motivation and well-being (Self'HWHUPLQDWLRQ7KHRU\5\DQ 'HFLE5\DQ 'HFL5\ .H\HV 3HRSOH
experience autonomy if they have a sense of volition and choice with regard to their actions
(Deci & Ryan, 2008). Both between and within participants, autonomy has been related to
HQKDQFHGSRVLWLYHDHFW 5HLV6KHOGRQ*DEOH5RVFRH 5\DQ6KHOGRQ5\DQ 5HLV
 $V&VLNV]HQWPLKDO\L  VWDWHGWKHEHVWPRPHQWVWHQGWRRFFXUȊZKHQDSHUVRQȇV
body or mind is stretched to its limits in a voluntaryHRUWWRDFFRPSOLVKVRPHWKLQJGLɝFXOW
or worthwhile” (p. 3).

ΖQWHUHVWLQJO\WKHLPSRUWDQFHRIDXWRQRP\IRULQWULQVLFPRWLYDWLRQDQGZHOOEHLQJPD\FRQȵLFW
with the features of an experiment: manipulation and random assignment to conditions. In an
experimental setting, participants are required to engage in activities that are instructed by an
experimenter. People are deprived of volition and choice. Various studies in the educational and
work literature suggest that experiencing limited autonomy may have negative consequences
for people’s interest in a task (Ryan & Deci, 2000b; Ryan et al., 1989). For example, the presence
of salient extrinsic reasons for performing school tasks was related to less interest in these
tasks among elementary school children. Similarly, people may lose interest in work-related
activities if they feel their behavior is imposed by an external source (Fisher, 1993). Presumably,
salient extrinsic reasons for performing an activity lead people to focus on the compulsory
nature of the activity rather than the activity itself. As such, manipulating an activity may
inherently undermine intrinsic motivation and well-being, even if that same activity would be
considered meaningful and enjoyable by participants when carried out voluntarily.

An example from our own lab can illustrate the potential clash between experimental manipulation and people’s need for autonomy. In one of our studies, we investigated whether

38 It may be noted that we did not replicate the moderation by self-esteem in two other correlational
studies.
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positive thought can boost people’s happiness during a boring activity (see Chapter 3). Some
participants were instructed to think of positive topics during a boring movie in the lab (positive
thought condition), some were instructed to focus on the boring movie (task focus condition),
DQGVRPHZHUHQRWJLYHQLQVWUXFWLRQVUHJDUGLQJWKHLUWKRXJKWV FRQWUROFRQGLWLRQ +DSSLQHVV
dropped somewhat less for participants in the positive thought condition compared to the
RWKHUFRQGLWLRQV+RZHYHUGHVSLWHDVXFFHVVIXOPDQLSXODWLRQKDSSLQHVVVWLOOGURSSHGLQWKH
positive thought condition. Even though this may partly be due to the presence of a boring task,
it also seems likely that thinking about pleasant topics (presumably a positive and meaningful
activity) is less appealing in an experimental setting, when one is ‘forced’ to think about pleasant
topics at a particular moment, for a pre-determined period of time.

Studies in the physical exercise literature may serve as another example of the clash between
experimental manipulation and people’s need for autonomy. Namely, participants tend to enjoy
KLJKLQWHQVLW\SK\VLFDOH[HUFLVHZKHQWKH\FKRRVHWKLVKLJKLQWHQVLW\WKHPVHOYHV+RZHYHU
when induced by an experimenter, high-intensity physical exercise tends to have a negative
HHFWRQSDUWLFLSDQWVȇHQMR\PHQW (NNHNDNLVHWDO(NNHNDNLV 3HWUX]]HOOR3DUȴWWHW
DO 7KHVHȴQGLQJVVXJJHVWWKDWKLJKLQWHQVLW\SK\VLFDOH[HUFLVHKDVDSRVLWLYHLQȵXHQFH
RQSHRSOHȇVDHFWLYHVWDWHVSURYLGHGWKDWWKLVH[HUFLVHLQWHQVLW\LVDXWRQRPRXVO\FKRVHQ

Ecological validity
6RPHDFWLYLWLHV RUWKRXJKWV PD\KDYHGLHUHQWRXWFRPHVIRUSHRSOHZKRHQJDJHLQWKHVH
activities naturally, and people who do not. Correlational studies reveal the relation between a
certain activity and subjective well-being, taking for granted that only some people may carry
RXWWKLVDFWLYLW\3HRSOHZKRWDNHSDUWLQWKHDFWLYLW\PD\V\VWHPDWLFDOO\GLHUIURPSHRSOH
ZKRGRQRW([SHULPHQWDOVWXGLHVVKRZKRZDFHUWDLQDFWLYLW\ZRXOGDHFWSHRSOHȇVVXEMHFWLYH
well-being if everyone would engage in this activity. If this assumption does not match reality
(i.e. the activity is self-selected by only some people in real life), the researchers’ conclusions
may only apply to the experimental context, resulting in low ecological validity (see Gaines &
.XNOLQVNL ΖWPD\EHQRWHGWKDWWKLVLVVXHLVGLVWLQFWIURPWKHSUHYLRXVFKDOOHQJH5HJDUGLQJ
WKHDXWRQRP\LVVXHFRUUHODWLRQDODQGH[SHULPHQWDOUHVXOWVGLHUEHFDXVHSHRSOHȇVVHQVHRI
autonomy is harmed in an experiment. If undermining people’s autonomy can be avoided,
FRUUHODWLRQDODQGH[SHULPHQWDOȴQGLQJVFRXOGDQGVKRXOGFRQYHUJH5HJDUGLQJWKHSUHVHQW
LVVXHRQHFRORJLFDOYDOLGLW\FRUUHODWLRQDODQGH[SHULPHQWDOȴQGLQJVGLHUEHFDXVHSHRSOHZKR
HQJDJHLQDFHUWDLQDFWLYLW\QDWXUDOO\PD\V\VWHPDWLFDOO\GLHUIURPSHRSOHZKRGRQRW7KLV
issue is unrelated to people’s experienced autonomy in an experimental setting.

Again, our own studies can serve as an example here. In order to investigate the relation
between temporal focus (past versus future), temporal distance (near versus distant), and
mind-wandering valence, we carried out an experience sampling study in daily life as well as
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a lab experiment (see Chapter 4). In the experience sampling study, the frequency of negative
thoughts was higher for the distant past and future compared to the near past and future.
+RZHYHUZKHQPDQLSXODWLQJWHPSRUDOGLVWDQFHLQWKHODEWKHIUHTXHQF\RIQHJDWLYHWKRXJKWV
was somewhat lower (and the frequency of positive thoughts higher) for the distant past and
future compared to the near past and future. We speculated that a manipulation inducing
GLVWDQWSDVWRUIXWXUHWKRXJKWVPD\UHVXOWLQSRVLWLYHWKRXJKWVIRUPRVWSHRSOH+RZHYHUDQ
average person may not often think about the distant past and future in daily life. Thoughts
about the distant past and future reported in an experience sampling study may mostly come
from people who are troubled by their distant past and/or future. As this example shows, some
WKRXJKWVPD\KDYHGLHUHQWRXWFRPHVIRUSHRSOHZKRKDYHWKHVHWKRXJKWVVSRQWDQHRXVO\
and people who do not. From a theoretical and an intervention perspective, it is important
to know the well-being outcomes of activities when they are self-selected, and when they are
manipulated.

POTENTIAL SOLUTIONS
Mood as a proxy for subjective well-being
There is no solution for the problem that measurements in the lab are limited to transient mood.
+RZHYHUZHFDQGLVFXVVZD\VRIGHDOLQJZLWKWKLVSUREOHP$OWKRXJKLWPD\QRWPDNHVHQVH
to measure trait happiness, life satisfaction, and other well-being related variables following
brief manipulations, experiments measuring mood can be valuable when combining them
ZLWKȴQGLQJVIURPFRUUHODWLRQDODQGORQJLWXGLQDOH[SHULPHQWDOVWXGLHV$VSRLQWHGRXWEHIRUH
FRQYHUJLQJȴQGLQJVLQDFRQWUROOHGODERUȴHOGH[SHULPHQWOHQGFDXVDOVXSSRUWWRFRUUHODWLRQDO
DQGORQJLWXGLQDOȴQGLQJV'LYHUJLQJȴQGLQJVLQDFRQWUROOHGH[SHULPHQWPD\EHLQVLJKWIXO DOVR
VHH.LPSULHWRHWDO 

$FFRUGLQJWRWKHWLPHVHTXHQWLDOIUDPHZRUNRIVXEMHFWLYHZHOOEHLQJ .LPSULHWRHWDO 
VXEMHFWLYHZHOOEHLQJXQIROGVRYHUWLPHIURPHYHQWVDQGFLUFXPVWDQFHVWKDWHYRNHDHFWLYH
UHDFWLRQVWRPHPRULHVRIWKHVHDHFWLYHUHDFWLRQVWRJOREDOMXGJPHQWVRIVXEMHFWLYHZHOO
being. Every temporal stage correlates with the previous stage, but new factors come into play
at each stage as well (e.g. life circumstances such as relationship status and income appear to
DHFWJOREDOMXGJPHQWVRIVXEMHFWLYHZHOOEHLQJLQDGGLWLRQWRPHPRULHVRIDHFWLYHUHDFWLRQV 
As discussed before, empirical studies show moderate relations between long-term mood and
measures of subjective well-being (Eid & Diener, 2004; Extremera et al., 2011). In view of the links
EHWZHHQWKHGLHUHQWVWDJHVRIVXEMHFWLYHZHOOEHLQJPRRGPHDVXUHGLQWKHODEPD\VHUYH
as a proxy of happiness and life satisfaction in daily life. For instance, mindfulness has been
related to subjective well-being in correlational studies, longitudinal intervention studies, and
H[SHULPHQWDOODEVWXGLHV %DHU /\NLQV%URZQ 5\DQ.LOOLQJVZRUWK *LOEHUW
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 /DEH[SHULPHQWVPDQLSXODWLQJPLQGIXOQHVVDQGPHDVXULQJPRRG RUDHFW OHQGFDXVDO
VXSSRUWWRFRUUHODWLRQDODQGORQJLWXGLQDOȴQGLQJVPHDVXULQJWUDLWVXEMHFWLYHZHOOEHLQJ

ΖIH[SHULPHQWDOUHVXOWVGRQRWUHSOLFDWHFRUUHODWLRQDOȴQGLQJVWKLVPD\SURYLGHQHZLQVLJKWV
ΖWLVSRVVLEOHWKDWWKHUHLVLQIDFWQRFDXVDOHHFWRIDFHUWDLQDFWLYLW\RQVXEMHFWLYHZHOOEHLQJ
+RZHYHULWPD\DOVREHWKHFDVHWKDWWKHHHFWRIDQDFWLYLW\GLHUVIRUWKHVKRUWDQGORQJ
WHUP3HRSOHȇVIHHOLQJVWDWHVPD\FKDQJHGXHWRDSDUWLFXODUDFWLYLW\DWȴUVWEXWUHWXUQWR
their original levels on the long-term. For example, following a material purchase people
PD\H[SHULHQFHSRVLWLYHDHFWEXWPDWHULDOSXUFKDVHVDUHXQOLNHO\WRUHVXOWLQORQJODVWLQJ
happiness (Dunn, Gilbert, & Wilson, 2011). It is also possible that people’s feeling states initially
do not change due to a particular activity (or change for the negative), but that this activity does
KDYHDSRVLWLYHLQȵXHQFHRQSHRSOHȇVORQJWHUPVXEMHFWLYHZHOOEHLQJ7KLVLVRIWHQWKHFDVHIRU
personal goals related to purpose in life and mastery (Csikszentmihalyi, 1990; Delle Fave et al.,
5\ 6HULRXVOHLVXUHDFWLYLWLHV HJODQJXDJHOHDUQLQJGUDZLQJPDUDWKRQUXQQLQJ
Stebbins, 2007) often lead to a sense of happiness and purpose on the long-term, but may
be associated with frustration or boredom on the short-term (Delle Fave et al., 2011). While
ORQJWHUPHHFWVVKRZZKLFKDFWLYLWLHVSURPRWHKDSSLQHVVDQGOLIHVDWLVIDFWLRQVXVWDLQDEO\
VKRUWWHUPHHFWVPD\UHYHDOZK\SHRSOHGRQRWDOZD\VSXUVXHDFWLYLWLHVWKDWFRQWULEXWHWR
their subjective well-being on the long-term.

Providing a sense of autonomy in an experimental setting
As experimental manipulations may undermine people’s sense of autonomy and consequently people’s well-being, it seems worthwhile to develop (semi-) experimental paradigms
that provide people with a sense of autonomy. A possibility may be to assign participants to
FRQGLWLRQVUDQGRPO\EXWDOVRRHUSDUWLFLSDQWVVRPHFKRLFHZLWKLQFRQGLWLRQV DVRSSRVHG
WRDVVLJQLQJSDUWLFLSDQWVWRRQHVSHFLȴFDFWLYLW\ 7KLVPD\VKHGPRUHOLJKWRQFDXVDOUHODWLRQV
without undermining people’s autonomy. Naturally, such a design goes at the expense of
experimental control to some extent (the activities people can choose from within conditions
SUREDEO\GLHURQIHZPRUHFKDUDFWHULVWLFVWKDQRQO\WKHFKDUDFWHULVWLFRILQWHUHVW +RZHYHU
this approach is likely to keep important psychological variables more constant between
participants (e.g. activity liking, experienced autonomy).

In Chapter 2, we investigated the relation between physical and mental activity, happiness,
and life satisfaction. Regarding physical activity, a clean manipulation would be walking slow
versus fast on a treadmill. Regarding mental activity, a clean manipulation would be an easy
YHUVXVDGLɝFXOWPDWKRUPHPRU\WDVN+RZHYHUVXFKDFWLYLWLHVZRXOGSUREDEO\IHHOUDWKHU
meaningless and non-autonomous for participants, and may not necessarily shed light on the
relation between physical activity, mental activity, and well-being in daily life. Therefore, we
assigned people randomly to a physical activity, mental activity, passive activity, or control
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FRQGLWLRQLQDȴHOGVWXG\ΖQWKHH[SHULPHQWDOFRQGLWLRQVSHRSOHFRXOGFKRRVHEHWZHHQYDULRXV
activities (e.g. walking, running, cycling, dancing, muscle exercises, ball game, and swimming
LQWKHSK\VLFDODFWLYLW\FRQGLWLRQ ΖQOLQHZLWKRXUK\SRWKHVLVDQGHDUOLHUFRUUHODWLRQDOȴQGLQJV
people in the physical activity condition felt happier during the manipulated activities compared
WRSDUWLFLSDQWVLQWKHFRQWUROFRQGLWLRQDQGPRUHVDWLVȴHGIROORZLQJPDQLSXODWHGDFWLYLWLHV
compared to participants in the other conditions. As such, our design seemed suitable for
investigating the relation between physical activity and well-being (as described in Chapter 2,
the results for mental activity were somewhat more complex).

Another method to introduce feelings of autonomy in an experimental setting may be to assign
HDFKSDUWLFLSDQWWRDWDVNWKDWKDVSUHYLRXVO\EHHQLGHQWLȴHGWRHOLFLWWKHSV\FKRORJLFDOVWDWHRI
LQWHUHVWIRUWKDWVSHFLȴFSDUWLFLSDQW1DPHO\SHRSOHPD\H[SHULHQFHPRUHDXWRQRP\GXULQJ
an activity if they have already engaged in this activity voluntarily (naturally, also this method
goes at the expense of experimental control to some extent). For example, Rogatko (2009) asked
participants to list eight to ten activities they carried out regularly, and asked participants to
LQGLFDWHWRZKDWH[WHQWWKH\H[SHULHQFHGDQXPEHURIHPRWLRQV LQFOXGLQJȵRZ GXULQJWKHVH
DFWLYLWLHV1H[WSDUWLFLSDQWVZHUHUDQGRPO\DVVLJQHGWRDȵRZRUQRQȵRZFRQGLWLRQRQWKH
EDVLVRIWKHDFWLYLWLHVWKDWKDGSUHYLRXVO\EHHQLGHQWLȴHGWRLQFUHDVHȵRZRUQRWΖQWKLVVWXG\
ȵRZDFWLYLWLHVZHUHUHODWHGWRKLJKHUSRVLWLYHDHFW7KLVPHWKRGLVSDUWLFXODUO\VXLWDEOHZKHQ
RQHLVLQWHUHVWHGLQLQYHVWLJDWLQJDSDUWLFXODUSV\FKRORJLFDOVWDWH HJȵRZ ΖWPD\EHQRWHG
WKDWWKHSDUDGLJPVGLVFXVVHGLQWKLVVHFWLRQDUHDOVREHQHȴFLDOIRUWKHHFRORJLFDOYDOLGLW\RI
experiments on subjective well-being.

Including a self-selection condition in the experimental design
$VVHOIVHOHFWLRQDQGPDQLSXODWLRQRIDFWLYLWLHVPD\UHVXOWLQGLHUHQWFRQFOXVLRQVZHQHHG
SDUDGLJPVWKDWDOORZXVWRV\VWHPDWLFDOO\LQYHVWLJDWHKRZDSDUWLFXODUDFWLYLW\DHFWVSHRSOHȇV
subjective well-being when this activity is self-selected, and when this activity is induced. In
WKHȴHOGRISROLWLFDOVFLHQFH*DLQHVDQG.XNOLQVNL  SURSRVHGLQFOXGLQJDVRFDOOHGȆVHOI
selection condition’ in experimental paradigms. Participants in the self-selection condition are
given the opportunity to choose between the experimental conditions other participants are
DVVLJQHGWR)RUH[DPSOHZKHQVWXG\LQJKRZWKHWHPSRUDOGLVWDQFHRIWKRXJKWVLQȵXHQFHV
thought valence (see section ‘Ecological validity’), a self-selection condition could be included
in which participants choose whether they want to engage in near or distant future thinking.
7KLVPD\UHYHDOZKHWKHUWKHUHODWLRQEHWZHHQWHPSRUDOGLVWDQFHDQGWKRXJKWYDOHQFHGLHUV
depending on whether people self-select a particular temporal distance (the possibility should
be taken into account that people do not self-select into the condition they would engage in
naturally in their daily life). It is important to identify which factors distinguish people who selfselect into a particular condition. While a self-selection condition may provide valuable insights,
LWPD\EHQRWHGWKDWWKLVDSSURDFKKDVVHYHUDOGLVDGYDQWDJHVWRR VHH*DLQHV .XNOLQVNL 
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ARE THESE CHALLENGES SPECIFIC TO RESEARCH ON
SUBJECTIVE WELL-BEING?
7KHTXHVWLRQPD\DULVHZKHWKHUWKHFKDOOHQJHVGLVFXVVHGLQWKLVFKDSWHUDUHVSHFLȴFWRUHVHDUFK
RQVXEMHFWLYHZHOOEHLQJRUZKHWKHUWKHVHFKDOOHQJHVDOVRDSSO\WRRWKHUȴHOGVRIUHVHDUFK
The measurement issues discussed in this chapter may also play a role in other research areas
studying global constructs that develop over time in daily life. For instance, in relationship
UHVHDUFKFRQVWUXFWVOLNHFRPPLWPHQWDQGUHODWLRQVKLSVDWLVIDFWLRQPD\QRWEHDHFWHGE\EULHI
manipulations. As has been alluded to before, the clash between manipulation and people’s
need for autonomy may apply to research on intrinsic motivation and personal growth, too. For
H[DPSOHH[SHULPHQWDOO\LQYHVWLJDWLQJWKHHHFWRIYDULRXVOHDUQLQJVWUDWHJLHVRQSHUIRUPDQFH
PD\ EH GLɝFXOW LI VWXGHQWV DUH QRW LQWHUHVWHG LQ VWXG\LQJ D SDUWLFXODU WRSLF ΖPSRUWDQWO\
the autonomy issue probably plays less of a role for researchers investigating depression
DLPHG DW GLPLQLVKLQJ QHJDWLYH DHFW  WKDQ IRU UHVHDUFKHUV VWXG\LQJ KDSSLQHVV DLPHG DW
LQFUHDVLQJSRVLWLYHDHFW ΖISHRSOHȇVVHQVHRIDXWRQRP\LVXQGHUPLQHGLQDQH[SHULPHQWRQH
PDQLSXODWLRQPD\VWLOOOHDGWROHVVQHJDWLYHDHFWFRPSDUHGWRDQRWKHU+RZHYHULISHRSOHȇV
QHHGIRUDXWRQRP\LVQRWVDWLVȴHGLWPD\EHYHU\FKDOOHQJLQJWRERRVWSHRSOHȇVVXEMHFWLYH
ZHOOEHLQJ)LQDOO\WKHLVVXHRQWKHHFRORJLFDOYDOLGLW\RIH[SHULPHQWDOȴQGLQJVLVQRWYHU\
VSHFLȴFWRUHVHDUFKRQKDSSLQHVVDQGVDWLVIDFWLRQ %OHVV %XUJHU EXWQHYHUWKHOHVV
highly important when carrying out experimental research on subjective well-being.

ALTERNATIVE EXPLANATIONS
:KLOHWKHFKDOOHQJHVLGHQWLȴHGLQWKLVFKDSWHUVHHPYDOLGLVVXHVLQUHODWLRQWRH[SHULPHQWDO
UHVHDUFKRQVXEMHFWLYHZHOOEHLQJXQH[SHFWHG RUDEVHQW ȴQGLQJVLQRXUVWXGLHVPD\DOVREH
explained by other factors than the challenges discussed. For example, regarding our research
on temporal distance and thought valence (see section ‘Ecological validity’), as well as our
research on belief in free will and life satisfaction (see section ‘Measuring subjective well-being
LQDQH[SHULPHQWDOVHWWLQJȇ LWLVXQFOHDUZKHWKHURXUFRUUHODWLRQDOȴQGLQJVFDQEHUHSOLFDWHG
ΖIRXUȴQGLQJVDUHQRWUHSOLFDEOHWKLVZRXOGDOVRH[SODLQZK\RXUODEH[SHULPHQWVVKRZHG
GLHUHQWRUQRUHVXOWV5HJDUGLQJRXUUHVHDUFKRQERUHGRPKDSSLQHVVGURSSHGIRUSDUWLFLSDQWV
who were asked to think about positive things during a boring movie. We suggested that people
PD\ VXHU IURP D OLPLWHG VHQVH RI DXWRQRP\ ZKHQ EHLQJ ȆIRUFHGȇ WR WKLQN DERXW SRVLWLYH
topics (see section ‘Experimental manipulation and people’s need for autonomy’). Other (or
VXSSOHPHQWDU\ H[SODQDWLRQVPD\EHWKDWSHRSOHVLPSO\KDGGLɝFXOW\WKLQNLQJDERXWSRVLWLYH
WRSLFVRUWKDWWKHDFFRPSDQ\LQJERULQJWDVNORZHUHGSHRSOHȇVKDSSLQHVV+RZHYHUZKHWKHU
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RUQRWWKHFKDOOHQJHVGHVFULEHGLQWKHSUHVHQWFKDSWHUZHUHWKHUHDVRQIRURXUȴQGLQJVWKH
challenges described here seem worth considering when carrying out experimental research
on subjective well-being.

CONCLUSION
ΖQ WKH SUHVHQW FKDSWHU ZH LGHQWLȴHG WKUHH FKDOOHQJHV UHODWHG WR LQYHVWLJDWLQJ VXEMHFWLYH
well-being experimentally, and provided potential solutions for these challenges. First of all,
subjective well-being measurements following brief manipulations are limited to momentary
PRRG+RZHYHUZHSURSRVHGWKDWFRQYHUJLQJȴQGLQJVRQPRRGLQDFRQWUROOHGH[SHULPHQW
QHYHUWKHOHVVOHQGFDXVDOVXSSRUWWRFRUUHODWLRQDOȴQGLQJVRQKDSSLQHVVDQGOLIHVDWLVIDFWLRQ
ΖIH[SHULPHQWDOȴQGLQJVRQPRRGGLYHUJHIURPFRUUHODWLRQDOȴQGLQJVWKLVPD\EHLQVLJKWIXO
6HFRQG H[SHULPHQWDO PDQLSXODWLRQ RI DFWLYLWLHV PD\ FRQȵLFW ZLWK SHRSOHȇV EDVLF QHHG IRU
autonomy. We suggested that providing participants with some choice in an experimental
context may allow us to obtain more insight in causal relations, while diminishing people’s sense
RIDXWRQRP\WRDOHVVHUH[WHQW7KLUGDFWLYLWLHVPD\KDYHDGLHUHQWLQȵXHQFHRQVXEMHFWLYH
well-being for people who engage in these activities in their daily life, and for people who do
not engage in these activities spontaneously. Including self-selection in the experimental design
PD\SURYLGHLQVLJKWLQWKHHFRORJLFDOYDOLGLW\RIH[SHULPHQWDOȴQGLQJV7KHSUHVHQWFKDSWHUPD\
LQVSLUHIXWXUHH[SHULPHQWDOUHVHDUFKLQWKHȴHOGRIVXEMHFWLYHZHOOEHLQJ
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APPENDIX I: EXPERIENCE SAMPLING QUESTIONNAIRE
(CHAPTER 2 TO 4)
1.

How happy do you feel at the moment? (slider from 0 = not happy at all to 100 = very
happy)

2.

Were you thinking about something else than what you are currently doing? (yes, no)
a. Were you thinking about the past, the future, or neither? (past, future, neither)
i. How far were you thinking back/forward into the past/future? (24 hours,
DZHHNDPRQWKWKUHHPRQWKVVL[PRQWKVD\HDURQHWRȴYH\HDUVPRUH
WKDQȴYH\HDUV 
b. Were you thinking about yourself or something else? (myself, something else)
i. Were you thinking about your private self or yourself in relation to others?
(private self, public self, neither)
c. Was your thought negative, neutral, or positive? (slider from -5 = very negative to
5 = very positive)

3.

What are you currently doing? (personal care, commuting/traveling, groceries, shopping,
household, preparing food, eating, studying, working, taking care of my children,
praying, meditating, resting/sleeping, relaxing/nothing special, reading leisure, watching
television, sports, computer leisure, listening to the radio, walking, listening to music,
playing, talking/conversation, making love, cinema/concert/theatre, playing instrument,
‘Other, namely ....’)
a. How much do you like this activity at the moment? (slider from -5 = not at all to
5 = very much)
b. To what extent are you mentally active? /LNHUWVFDOHIURP not at all to 7 =
very much)
c. To what extent are you physically active? /LNHUWVFDOHIURP not at all to 7 =
very much)
d. To what extent is this activity meaningful for you? /LNHUWVFDOHIURP not at
all to 7 = very much)
e. To what extent are you doing this activity voluntarily? /LNHUWVFDOHIURP not
at all to 7 = very much)

4.

Are you communicating with other people at the moment? (yes, no)
a. Whom are you communicating with? (partner, children, family, friends, colleagues,
boss, clients/patients/students, ‘Other, namely…’)

5.

Where are you at the moment? (home, work, school/university, ‘Other, namely…’)

6.

'LG\RXȴOORXWWKHTXHVWLRQQDLUHLPPHGLDWHO\DIWHUUHFHLYLQJWKHWH[WPHVVDJH" (yes,
no)
a. +RZPXFKWLPHSDVVHGEHWZHHQUHFHLYLQJWKHWH[WPHVVDJHDQGȴOOLQJRXWWKH
questionnaire? (1 minute, 5 minutes, 15 minutes, 30 minutes, more than 30 minutes).
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APPENDIX II: ACTIVITY CATEGORIZATION
(CHAPTER 2; STUDY 2.1)
Table A.1. Division of activities in categories
Necessary activities

Leisure activities

Work

Meditation/praying

Study

Nothing special/relaxing

Personal care

Reading

Commute/travel

Television

Groceries

Sports

+RXVHKROG

Computer leisure

Preparing food

Radio

Taking care of children

Going for a walk

Sleeping/resting

/LVWHQLQJWRPXVLF

Administration

Playing

Planning

Talking

Getting ready

Making love

Waiting

Concert/cinema/theatre

Eating

Playing an instrument

Drinking

+REE\

+DQG\MREV

Party
Social eating/drinking
Trip
On the phone
Charity work
Chat/texting
Visiting people/having visitors
Shopping
Gardening
Break

201

Appendices

APPENDIX III: EXTENSIVE POST-ACTIVITY QUESTIONNAIRE
(CHAPTER 2; STUDY 2.2)
3HRSOHȴOOHGRXWWKHIROORZLQJTXHVWLRQVUHJDUGLQJWKHDFWLYLW\IURPWKHOLVWWKH\FDUULHGRXW
1.

What activity did you do?
a. Physical activity condition: biking, walking (going for a walk), jogging/running,
swimming, ball game, cardio exercises, muscle exercises, dancing exercises
b. Mental activity condition: reading news articles/background articles, reading an
informative book, writing an opinion piece/column about a self-chosen topic,
ZULWLQJDȴFWLRQDOVWRU\LPSURYLQJOHDUQLQJDODQJXDJHSX]]OH6XGRNXSX]]OH
crossword, chess
c.

Passive activity condition: relaxing/nothing special (inside), relaxing/nothing special
(outside), listening to the radio, listening to music, taking a bath, watching television:
]DSSLQJVXUȴQJRQ<RXWXEHORRNLQJDURXQGRQ)DFHERRNRURWKHUVRFLDOQHWZRUN

2.

How long did you do the activity? (… minutes)

3.

How did you feel during the activity? (sliders from 0 to 100)
a. 1HJDWLYH $HFW IUXVWUDWHGDQQR\HG GHSUHVVHGEOXH KDVVOHGSXVKHG DURXQG
angry/hostile, worried/anxious, criticized/put down, bored)
b. Positive Affect (happy, warm/friendly, enjoying myself, energetic, cheerful,
enthusiastic, relaxed)

4.

To what extent did you feel engaged during the activity? /LNHUWVFDOHIURP not at
all to 7 = very much)

5.

+RZRIWHQGLG\RXUPLQGZDQGHURWRVRPHWKLQJHOVHWKDQWKHDFWLYLW\\RXZHUH
doing? (slider from 1 = not at all/rarely to 7 = very often)

6.

How much did you like the activity? (scale from -5 = not at all to 5 = very much)

7.

To what extent did this activity feel meaningful for you? /LNHUWVFDOHIURP not at

8.

To what extent did you feel the activity helped you achieve important goals (besides

9.

To what extent do you feel this activity brought you something? /LNHUWVFDOHIURP 

all to 7 = very much)

FRPSOHWLQJWKLVVWXG\ " /LNHUWVFDOHIURP not at all to 7 = very much)
not at all to 7 = very much)
10. To what extent did this activity help you to get better at a certain skill? /LNHUWVFDOH
from 1 = not at all to 7 = very much)
11. +RZGLɝFXOWZDVWKLVDFWLYLW\IRU\RX" /LNHUWVFDOHIURP not at all to 7 = very much)
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12. To what extent were you mentally active during this activity? With this we mean how
much you needed to think during this activity. We mean to what extent you were mentally
active with the activity, not to what extent you were mentally active with thoughts
XQUHODWHGWRWKHDFWLYLW\ /LNHUWVFDOHIURP not at all to 7 = very much)
13. To what extent were you physically active during this activity? /LNHUWVFDOHIURP 
not at all to 7 = very much)
14. Did you do the activity together with another person/several people? (yes, no)
15. Where did you do this activity? (inside, outside)
16. $OOWKLQJVFRQVLGHUHGKRZVDWLVȴHGGLG\RXIHHODIWHUWKHDFWLYLW\" (slider from 1 = not
at all to 7 = very much)
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APPENDIX IV: SPREAD ACTIVITY CHOICES
(CHAPTER 2; STUDY 2.2)
Table A.2. Spread activity choice physical activity condition
Activity

Number

Percentage

Biking

34

12.6

Going for a walk

102

37.8

Jogging or running

19

7.0

Swimming

6

2.2

Doing a ball game

9

3.3

Cardio exercises

27

10.0

Muscle exercises

35

13.0

Dancing exercises

38

14.1

Total

270

100 %

Table A.3. Spread activity choice mental activity condition
Activity

Number

Percentage

Reading news/background articles

70

23.4

Reading an informative book

37

12.4

Writing an opinion piece or column

6

2.0

:ULWLQJDȴFWLRQDOVWRU\

13

4.3

Improving or learning a language

35

11.7

Doing a Sudoku puzzle

72

24.1

Doing a crossword puzzle

37

12.4

Playing chess

29

9.7

299

100 %

Total
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Table A.4. Spread activity choice passive activity condition
Activity

Number

Percentage

Relaxing indoors

38

18.1

Relaxing outdoors

5

2.4

/LVWHQLQJWRWKHUDGLR

13

6.2

/LVWHQLQJWRPXVLF

39

18.6

Taking a bath

11

5.2

Watching television (zapping)

39

18.6

6XUȴQJRQ<RXWXEH

22

10.5

/RRNLQJDURXQGRQVRFLDOQHWZRUN

43

20.5

Total

210

100 %
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Table A.5. Spread reported activities control condition
Activity

Number

Percentage

Personal care

3

0.9

Commute/travel

14

4.4

Groceries

2

0.6

Shopping

5

1.6

+RXVHKROG

11

3.5

Preparing food

20

6.3

Eating/drinking

43

13.6

Studying

28

8.9

Working

10

3.2

Taking care of children

2

0.6

Meditating

1

0.3

Rest/sleep

4

1.3

Relaxing/nothing special

14

4.4

Reading leisure

4

1.3

Watching television

43

13.6

Sports

10

3.2

Computer leisure

18

5.7

/LVWHQLQJWRWKHUDGLR

1

0.3

Walking

1

0.3

/LVWHQLQJWRPXVLF

11

3.5

Playing

1

0.3

Talking/conversation

32

10.1

Making love

1

0.3

Cinema/concert/theatre

2

0.6

Playing an instrument

0

0.0

Gardening

0

0.0

Party/restaurant/bar

2

0.6

Administration/planning

3

0.9

Other, namely

30

9.5

Total

316

100 %
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+RZFDQZHVSHQGRXUWLPHLQVXFKDZD\WKDWZHDUHKDSS\VDWLVȴHGDQGGHULYHPHDQLQJIURP
our lives? This question may become even more important in the future, as new technologies
may take over more and more of our duties. Importantly, being happy does not only feel
good, it is also associated with a wide variety of positive by-products at both the individual
DQGVRFLHWDOOHYHO+DSS\LQGLYLGXDOVDUHKHDOWKLHUKDYHPRUHVDWLVI\LQJVRFLDOOLYHVDUHPRUH
likely to get married, perform better at work, and behave more pro-socially (for an overview,
VHH/\XERPLUVN\.LQJ 'LHQHU $VVXFKLWLVKLJKO\LPSRUWDQWWRH[DPLQHZKLFKIDFWRUV
are related to increased subjective well-being.

People’s subjective well-being seems to be determined by their genetic make-up, life circumstances or events (e.g. income, unemployment), and self-chosen activities or thoughts.
Estimates regarding the relative contribution of these factors vary and are subject to debate.
Some researchers have estimated that 50 percent of happiness depends on genetic makeup, 10 percent on life circumstances, and 40 percent on self-chosen activities or thoughts
/\XERPLUVN\ 6KHOGRQ  6FKNDGH   2WKHUV KDYH ȆJXHVVWLPDWHGȇ WKDW  SHUFHQW RI
people’s happiness level is determined by the ‘livability of the environment’ (socio-economic
position: 5 percent, social ties: 5 percent, life events: 15 percent), 55 percent by the ‘life-ability of
individuals’ (genetic factors: 30 percent, acquired skills: 15 percent, choices in life: 10 percent),
and that 20 percent is still unknown (Veenhoven, 2015). Importantly, these percentages may
GLHUIURPSHUVRQWRSHUVRQ)XUWKHUPRUHWKHVHDUHHVWLPDWLRQVIRUGHYHORSHGFRXQWULHV
where basic needs (e.g. food, hygiene) are met.

Although estimate vary, researchers generally seem to agree that self-chosen activities and
WKRXJKWVDHFWSHRSOHȇVVXEMHFWLYHZHOOEHLQJVXEVWDQWLDOO\&KDQJLQJOLIHFLUFXPVWDQFHVLVYHU\
challenging and changing people’s genetic make-up is virtually impossible (the latter may also
EHFRQVLGHUHGXQGHVLUDEOH +RZHYHUDFWLYLWLHVDQGWKRXJKWVFDQEHLQȵXHQFHGWRDFHUWDLQ
extent. From an intervention perspective, this observation is crucial. In the present disser tation,
I investigated the relations between activities, thoughts, and subjective well-being (happiness
and life satisfaction) on both the short- and long-term.

ACTIVITIES, THOUGHTS, AND SUBJECTIVE WELL-BEING
A large and rapidly growing body of research provides valuable insights in the relation between
activities and subjective well-being as well as the relation between thoughts and subjective
well-being. Previous literature suggests that active leisure (e.g. sports, hobbies) is generally
more conducive of subjective well-being than passive leisure (e.g. watching television, relaxing;
Csikszentmihalyi, 1990; Delle Fave et al., 2011). Serious leisure activities that involve the
development of skills and a long-term commitment (e.g. marathon running, drawing) may be
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frustrating on the short-term, but may enhance people’s subjective well-being on the long-term
&VLNV]HQWPLKDO\L'HOOH)DYHHWDO5RELQVRQ5\ 5HJDUGLQJWKRXJKWV
and subjective well-being, previous research shows that people generally feel happier when
attending to the present moment compared to thinking of topics unrelated to their current
DFWLYLW\RUHQYLURQPHQW .LOOLQJVZRUWK *LOEHUW 

AIMS OF THE PRESENT DISSERTATION
In the present dissertation, I aimed to go beyond previous literature in several ways. Activity
categorizations in earlier research tend to be rather broad (e.g. active versus passive leisure).
+HQFHΖȴUVWVRXJKWWRREWDLQPRUHVSHFLȴFLQVLJKWVUHJDUGLQJWKHTXHVWLRQZKLFKW\SHVRI
activities boost people’s happiness and satisfaction. For example, I investigated whether
SK\VLFDOO\DQGPHQWDOO\DFWLYHOHLVXUHGLHUHQWLDOO\DHFWSHRSOHȇVVXEMHFWLYHZHOOEHLQJ:LWK
UHJDUGWRWKRXJKWVDQGVXEMHFWLYHZHOOEHLQJWKHEHQHȴWVRISUHVHQWPRPHQWDZDUHQHVVKDYH
UHFHLYHGDPSOHDWWHQWLRQLQSUHYLRXVUHVHDUFK+RZHYHUUHODWLYHO\OLWWOHLVNQRZQUHJDUGLQJ
W\SHVRI RWDVN WKRXJKWWKDWPD\HQKDQFHSHRSOHȇVKDSSLQHVVDQGVDWLVIDFWLRQ7KHUHIRUH
P\VHFRQGJRDOZDVWRJDLQDGHHSHUXQGHUVWDQGLQJRIWKHUHODWLRQEHWZHHQGLHUHQWW\SHV
of thought and people’s subjective well-being. For instance, I examined whether thoughts
GLUHFWHGWRZDUGVWKHGLVWDQW YHUVXVQHDU SDVWDQGIXWXUHDUHEHQHȴFLDOIRUSHRSOHȇVWKRXJKW
valence and happiness.

Both activities and thoughts have received a considerable amount of attention in subjective
ZHOOEHLQJUHVHDUFK+RZHYHUWKHOLWHUDWXUHRQDFWLYLWLHVDQGVXEMHFWLYHZHOOEHLQJLVODUJHO\
independent from the literature on thoughts and subjective well-being. This is problematic, as
DFWLYLWLHVDQGWKRXJKWVDHFWSHRSOHȇVVXEMHFWLYHZHOOEHLQJVLPXOWDQHRXVO\DQGPD\LQȵXHQFH
each other. The third goal of this dissertation was to gain more knowledge regarding the
interplay between activities and thoughts on subjective well-being. For example, I investigated
whether people can use positive thought to boost their happiness during tedious activities.
Finally, most research on happiness and satisfaction is correlational. The fourth aim of the
present dissertation was to obtain more experimental insights in the relations between
activities, thoughts, and subjective well-being. This is highly relevant from both a theoretical
and an intervention perspective. Below, I explain how the relations between activities, thoughts,
and subjective well-being were studied in this dissertation, followed by a summary of the key
ȴQGLQJVDQGREVHUYDWLRQV
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EXPERIENCE SAMPLING, DAY RECONSTRUCTION, AND
EXPERIMENTAL STUDIES
In order to obtain an understanding of the relations between activities, thoughts, and subjective
ZHOOEHLQJZHȴUVWFDUULHGRXWDQexperience sampling study (Csikszentmihalyi, 1990). Via a
smartphone application, people received six signals per day for one week. Each time, people
ȴOOHGRXWKRZKDSS\WKH\IHOW Ȇ+RZKDSS\GR\RXIHHODWWKHPRPHQW"ȇVFDOHIURP not happy
at all to 100 = very happy). Moreover, people answered questions regarding their thoughts
and activities. This enabled us to track people’s happiness as they went about their daily lives.
Additionally, we used the Day Reconstruction Method .DKQHPDQ 3HRSOHȴUVWUHFDOOHG
all activities they carried out during the previous day, and next answered questions regarding
each activity (e.g. experienced happiness). This method is more sensitive to memory biases
FRPSDUHGWRH[SHULHQFHVDPSOLQJ+RZHYHULWDOORZHGXVWRPHDVXUHSHRSOHȇVKDSSLQHVV
during all activities (and not only during randomly sampled activities). Finally, questionnaires
were used to measure relatively stable traits (e.g. life satisfaction).

([SHULHQFHVDPSOLQJDQG'D\5HFRQVWUXFWLRQVWXGLHVKDYHKLJKHFRORJLFDOYDOLGLW\+RZHYHU
these correlational approaches also have important limitations (unclear causal direction,
third variable explanations, confounding variables). Therefore, we additionally carried out
ODEDQGȴHOGH[SHULPHQWV. In these studies, participants were randomly assigned to activity/
thought conditions. For example, in Chapter 2, participants were asked to carry out physical,
mental, passive, or no (extra) activities for the duration of two weeks. People’s happiness
and satisfaction were measured following these activities. By manipulating people’s activities
or thoughts, we obtained more causal insights in the relations between activities, thoughts,
DQG VXEMHFWLYH ZHOOEHLQJ :KLOH ȴHOG H[SHULPHQWV SURYLGH JUHDWHU HFRORJLFDO YDOLGLW\ ODE
experiments provide a more controlled environment. By combining correlational and
H[SHULPHQWDOVWXGLHVZHEHQHȴWHGIURPWKHVWUHQJWKVRIERWK7KLVPL[HGPHWKRGDSSURDFK
is rarely used in previous literature on subjective well-being.

KEY FINDINGS AND OBSERVATIONS
3K\VLFDODQGPHQWDODFWLYLW\VKRZGLHUHQWLDOUHODWLRQVZLWKPRPHQWDU\
happiness
The main goal of Chapter 2 was to investigate the relation between physical activity, mental
DFWLYLW\DQGVXEMHFWLYHZHOOEHLQJ$FURVV6WXG\ H[SHULHQFHVDPSOLQJ DQG6WXG\ ȴHOG
H[SHULPHQWLQFOXGLQJ'D\5HFRQVWUXFWLRQSDUW RXUFRUUHODWLRQDOȴQGLQJVZHUHFRQVLVWHQW
Physical activity was associated with both happiness during activities and satisfaction following
DFWLYLWLHV0HQWDODFWLYLW\ZDVQRWEHQHȴFLDOIRUSHRSOHȇVKDSSLQHVVGXULQJDFWLYLWLHVEXWZDV
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UHODWHGWRVDWLVIDFWLRQIROORZLQJDFWLYLWLHV7KHVHGLHUHQWLDOUHODWLRQVKDYHQRWEHHQVKRZQ
SUHYLRXVO\7KHH[SHULPHQWDOUHVXOWVSDUWO\FRQȴUPHGRXUFRUUHODWLRQDOȴQGLQJV2XUH[SHULHQFH
sampling study additionally showed that physical activity is associated with more positive
WKRXJKWV.QRZOHGJHRIWKHUHODWLRQVEHWZHHQSK\VLFDODQGPHQWDODFWLYLW\KDSSLQHVVDQG
VDWLVIDFWLRQPD\KDYHLPSOLFDWLRQVIRULQWHUYHQWLRQVDLPHGDWLQȵXHQFLQJSHRSOHȇVVXEMHFWLYH
well-being via their activities.

Positive thought related to higher happiness during boring tasks (but not during
engaging tasks)
ΖQ&KDSWHUZHSRVHGWKHIROORZLQJTXHVWLRQȊ:KHQZHIHHOERUHGFDQZHXVHRXUPLQGVȇ
ability to travel through time and space to boost our happiness?”. Using both lab experiments
and an experience sampling study, we showed that positive mind-wandering is related to
increased happiness during boring activities, but not during engaging activities. In one lab
experiment (Study 3.3), participants who were asked to engage in positive thought during
a boring movie had better moods compared to participants who were instructed to focus
their attention on this boring movie. In our experience sampling study (Study 3.4), people
felt happier when being task-focused compared to thinking of positive topics during pleasant
activities. During unpleasant activities, people felt happier when engaging in positive thought.
ΖQWHUHVWLQJO\RXUȴQGLQJVFRQWUDGLFWWKHJURZLQJOLWHUDWXUHRQPLQGIXOQHVV$WWHQGLQJWRWKH
SUHVHQWPRPHQWPD\QRWDOZD\VRSWLPL]HKDSSLQHVVΖQVWHDGOHWWLQJWKHPLQGZDQGHURWR
SRVLWLYHWRSLFVVHHPVPRUHEHQHȴFLDOLQVRPHFLUFXPVWDQFHV

Induced thoughts about the distant (versus near) past and future more positive
ΖQ&KDSWHUZHȴUVWVRXJKWWRUHSOLFDWHWKHȴQGLQJWKDWIXWXUHRULHQWHGWKRXJKWVVKRZD
greater positivity bias than past-oriented thoughts. Second, we aimed to examine whether the
temporal distance of past- and future-oriented thoughts is related to the frequency of positive
thoughts. This factor received very limited attention in previous work. Both Study 4.1 (experience sampling) and Study 4.2 (lab experiment) showed that future-oriented thoughts were
more positive compared to past-oriented thoughts. Regarding temporal distance, thoughts
about the distant past and future were more positive than thoughts about the near past and
IXWXUHLQWKHODEH[SHULPHQW+RZHYHUWKHH[SHULHQFHVDPSOLQJVWXG\GLGQRWSURYLGHFOHDU
LQVLJKWLQWRWKLVUHODWLRQ.QRZOHGJHRIWKHYDOHQFHDVVRFLDWHGZLWKGLHUHQWW\SHVRIWKRXJKWV
is not only important from a theoretical perspective, but may also be relevant for interventions
aimed at boosting happiness by increasing the valence of people’s thoughts.

The relation between belief in free will and life satisfaction: Not as simple as
previously suggested?
3HRSOHȇVWUDLWVLQȵXHQFHWKHLUWKRXJKWV(DUOLHUUHVHDUFKUHYHDOHGDSRVLWLYHUHODWLRQEHWZHHQ
belief in free will and life satisfaction in the U.S. In Chapter 5, we examined this relation more
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closely in another Western country (that is, the Netherlands). Using questionnaire research
(Study 5.1 and 5.3), we found a positive relation between belief in free will and life satisfaction
IRUSHRSOHZKRLQGLFDWHGWKHLUOLIHVDWLVIDFWLRQȴUVW+RZHYHUWKHUHZDVQRUHODWLRQIRUSHRSOH
ZKRLQGLFDWHGWKHLUIUHHZLOOEHOLHIVȴUVW$VZHH[SHFWHGEHOLHILQIUHHZLOOVKRZHGDSRVLWLYH
relation with life satisfaction for people with high self-esteem, but a somewhat negative relation
for people with low self-esteem (Study 5.1). We also manipulated people’s self-esteem in the
lab (Study 5.2). Mood dropped more for participants with stronger free will beliefs in the low
self-esteem condition (this moderation by self-esteem was not found in Study 5.3). When
investigating these relations in the U.S. (Study 5.4), questionnaire order and self-esteem did
not play a role. It appears that the relation between belief in free will and life satisfaction is
not as simple as previously suggested, and may depend on the (cultural) salience of free will
beliefs and on people’s self-esteem.

Experimental research on subjective well-being: Challenges and potential
solutions
ΖQ&KDSWHUZHLGHQWLȴHGWKUHHFKDOOHQJHVUHODWHGWRH[SHULPHQWDOUHVHDUFKRQVXEMHFWLYH
well-being (based on the research presented in this dissertation), and provide potential solutions for these challenges. First and most obvious, subjective well-being measurements in
H[SHULPHQWVDUHOLPLWHGWRWUDQVLHQWPRRG1HYHUWKHOHVVFRQYHUJLQJȴQGLQJVRQPRRGLQD
FRQWUROOHGH[SHULPHQWOHQGFDXVDOVXSSRUWWRFRUUHODWLRQDOȴQGLQJVRQVXEMHFWLYHZHOOEHLQJ
'LYHUJLQJFRUUHODWLRQDODQGH[SHULPHQWDOȴQGLQJVPD\EHLQVLJKWIXO6HFRQGH[SHULPHQWDO
PDQLSXODWLRQPD\FRQȵLFWZLWKSHRSOHȇVEDVLFQHHGIRUDXWRQRP\2HULQJSDUWLFLSDQWVVRPH
choice in an experimental context may provide insight in causal relations, while undermining
SHRSOHȇVDXWRQRP\OHVV7KLUGDFWLYLWLHVPD\GLHUHQWLDOO\DHFWWKHVXEMHFWLYHZHOOEHLQJRI
people who engage in these activities in their daily life, and people who do not engage in these
activities spontaneously. Including a self-selection condition in the experimental design may
VKHGOLJKWRQWKHHFRORJLFDOYDOLGLW\RIH[SHULPHQWDOȴQGLQJV7KLVFKDSWHUPD\LQVSLUHIXWXUH
experimental research on subjective well-being.

CONCLUSION
ΖQWKHSUHVHQWGLVVHUWDWLRQΖDLPHGWR  REWDLQPRUHVSHFLȴFLQVLJKWVUHJDUGLQJWKHTXHVWLRQ
ZKLFKW\SHVRIDFWLYLWLHVHQKDQFHSHRSOHȇVVXEMHFWLYHZHOOEHLQJ  JDLQPRUHVSHFLȴFLQVLJKWV
regarding the relation between various thoughts and subjective well-being, (3) study the
interplay between activities and thoughts on subjective well-being, and (4) acquire more
experimental insights in the relations between activities, thoughts, and subjective wellEHLQJΖPDGHVRPHȴUVWVWHSVWRZDUGVLPSOHPHQWLQJWKHVHJRDOV7KHȴQGLQJVSUHVHQWHGLQ
this dissertation suggest that these avenues for research advance our understanding of the
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cognitive and behavioural determinants of subjective well-being. This knowledge is essential
for the development of interventions aimed at increasing people’s happiness and satisfaction.
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+RHNXQQHQZHRQ]HWLMGRS]RȇQPDQLHUEHVWHGHQGDWZHJHOXNWHYUHGHQKHLGHQEHWHNHQLV
ervaren in ons leven? Deze vraag wordt wellicht nog belangrijker in de toekomst, als nieuwe
technologieën meer en meer taken van ons overnemen. Gelukkig zijn voelt niet alleen goed,
maar is ook gerelateerd aan een grote verscheidenheid aan positieve bijproducten op
individueel en maatschappelijk niveau. Gelukkige mensen zijn gezonder, zijn tevredener over
hun sociale leven, trouwen vaker, presteren beter op werk en gedragen zich pro-socialer (voor
HHQRYHU]LFKW]LH/\XERPLUVN\.LQJ 'LHQHU +HWLVGDDURPYDQJURRWEHODQJRPWH
onderzoeken welke factoren gerelateerd zijn aan een verhoogd subjectief welzijn.

Iemands subjectief welzijn lijkt bepaald te worden door genetische factoren, leefomstandigheden of levensgebeurtenissen (bijvoorbeeld inkomen, werkloosheid) en zelfgekozen activiteiten
en gedachten. Schattingen wat betreft de relatieve bijdrage van deze factoren verschillen en zijn
onderhevig aan discussie. Sommige onderzoekers schatten dat 50 procent van geluk afhangt
van genetische factoren, 10 procent van leefomstandigheden en 40 procent van zelfgekozen
DFWLYLWHLWHQRIJHGDFKWHQ /\XERPLUVN\6KHOGRQ 6FKNDGH $QGHUHQVFKDWWHQGDW
procent van het menselijk geluk bepaald wordt door de ‘leefbaarheid van de omgeving’ (socioeconomische positie: 5 procent, sociale banden: 5 procent, levensgebeurtenissen: 15 procent),
55 procent door het ‘leefvermogen van individuen’ (genetische factoren: 30 procent, opgedane
vaardigheden: 15 procent, levenskeuzes: 10 procent) en dat 20 procent nog onbekend is (VeenKRYHQ +HWLVEHODQJULMNRPRSWHPHUNHQGDWGH]HSHUFHQWDJHVNXQQHQYHUVFKLOOHQYDQ
persoon tot persoon en dat deze schattingen zijn gemaakt voor ontwikkelde landen waar in
basisbehoeften (bijvoorbeeld voedsel, hygiëne) is voorzien.

Terwijl schattingen verschillen, lijken onderzoekers het er over het algemeen over eens te
zijn dat zelfgekozen activiteiten en gedachten het subjectief welzijn van mensen substantieel
EH±QY ORHGHQ/HHIRPVWDQGLJKHGHQYHUDQGHUHQLVYDDN]HHUPRHLOLMNHQJHQHWLVFKHIDFWRUHQ
veranderen is vrijwel onmogelijk (en wellicht niet wenselijk). Activiteiten en gedachten kunnen
echter tot op zekere hoogte beïnvloed worden. Deze observatie is cruciaal vanuit een interventieperspectief. In deze dissertatie onderzoek ik relaties tussen activiteiten, gedachten en
subjectief welzijn (geluk en levenstevredenheid) op zowel de korte als de lange termijn.

ACTIVITEITEN, GEDACHTEN EN SUBJECTIEF WELZIJN
Een groeiend aantal onderzoeken verschaft waardevolle inzichten in de relatie tussen activiteiten en subjectief welzijn alsook in de relatie tussen gedachten en subjectief welzijn. Eerdere
literatuur suggereert dat actieve vrijetijdsactiviteiten (bijvoorbeeld sport, hobby’s) bevorderlijker
zijn voor subjectief welzijn dan passieve vrijetijdsactiviteiten (bijvoorbeeld televisie kijken,
relaxen; Csikszentmihalyi, 1990; Delle Fave et al., 2011). Serieuze vrijetijdsactiviteiten die samen218
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gaan met de ontwikkeling van vaardigheden en een langetermijndoel (bijvoorbeeld marathon
lopen, tekenen) kunnen frustrerend zijn op de korte termijn, maar lijken subjectief welzijn te
verhogen op de lange termijn (Csikszentmihalyi, 1990; Delle Fave et al., 2011; Robinson, 2000;
5\ :DWEHWUHIWJHGDFKWHQHQVXEMHFWLHIZHO]LMQODDWHHUGHURQGHU]RHN]LHQGDWPHQVHQ
zich over het algemeen gelukkiger voelen als ze hun aandacht richten op het moment en niet
RSJHGDFKWHQGLHRQJHUHODWHHUG]LMQDDQKXQKXLGLJHDFWLYLWHLWRIRPJHYLQJ .LOOLQJVZRUWK 
Gilbert, 2010).

DOELEN VAN DEZE DISSERTATIE
In deze dissertatie had ik tot doel om op verschillende manieren voort te bouwen op eerdere
literatuur. Activiteitencategorieën in eerdere onderzoeken zijn vaak vrij breed gefor muleerd
(bijvoorbeeld actieve versus passieve vrijetijdsactiviteiten). Mijn eerste doel was om gedetailleerdere inzichten te verwerven met betrekking tot de vraag welk type activiteiten geluk en
tevredenheid verhogen. Ik onderzocht bijvoorbeeld of fysieke en mentale vrijetijdsactiviteiten
verschillende invloeden hebben op subjectief welzijn. Wat betreft de relatie tussen gedachten
en subjectief welzijn hebben de voordelen van aanwezig zijn in het moment veel aandacht
gekregen. Er is echter relatief weinig bekend over welk type (taak-ongerelateerde) gedachten
geluk en tevredenheid kunnen verhogen. Daarom was het mijn tweede doel om een beter begrip
WHNULMJHQYDQGHUHODWLHWXVVHQYHUVFKLOOHQGHVRRUWHQJHGDFKWHQHQVXEMHFWLHIZHO]LMQ=RKHELN
bijvoorbeeld onderzocht of gedachten die gericht zijn op het verre (versus) nabije verleden en
op de verre (versus nabije) toekomst voordelig zijn voor de positiviteit van gedachten en geluk.

=RZHODFWLYLWHLWHQDOVJHGDFKWHQKHEEHQYHHODDQGDFKWJHNUHJHQLQRQGHU]RHNQDDUVXEMHFWLHI
welzijn. De literatuur over activiteiten en subjectief welzijn staat echter grotendeels los van de
literatuur over gedachten en subjectief welzijn. Dit is problematisch, aangezien activiteiten en
JHGDFKWHQVXEMHFWLHIZHO]LMQWHJHOLMNEH±QYORHGHQHQHONDDURRNZHOOLFKWEH±QYORHGHQ+HWGHUGH
doel van deze dissertatie was om meer kennis op te doen over het samenspel tussen activiteiten
en gedachten in relatie tot subjectief welzijn. Ik heb bijvoorbeeld onderzocht of mensen
positieve gedachten kunnen gebruiken om hun geluk te verhogen tijdens saaie activiteiten.
Ten slotte is het merendeel van het onderzoek naar geluk en levenstevredenheid correlationeel.
+HWYLHUGHGRHOYDQGH]HGLVVHUWDWLHZDVRPPHHUH[SHULPHQWHOHLQ]LFKWHQWHYHUNULMJHQLQ
de relaties tussen activiteiten, gedachten en subjectief welzijn. Dit is relevant vanuit zowel
HHQWKHRUHWLVFKDOVHHQLQWHUYHQWLHSHUVSHFWLHI+LHURQGHUOLFKWLNWRHKRHGHUHODWLHVWXVVHQ
activiteiten, gedachten en subjectief welzijn bestudeerd zijn in deze dissertatie, gevolgd door
een samenvatting van de hoofdbevindingen.
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‘EXPERIENCE SAMPLING’, ‘DAY RECONSTRUCTION’ EN
EXPERIMENTELE STUDIES
Om een beter begrip te krijgen van de relaties tussen activiteiten, gedachten en subjectief
welzijn hebben we eerst een experience sampling studie uitgevoerd (Csikszentmihalyi, 1990). Via
een smartphone applicatie ontvingen mensen zes signalen per dag gedurende een week. Iedere
NHHUYXOGHQPHQVHQLQKRHJHOXNNLJ]H]LFKYRHOGHQ Ȇ+RHJHOXNNLJYRHOMHMHRSGLWPRPHQW"ȇ
schaal van 0 = helemaal niet gelukkig t/m 100 = zeer gelukkig). Mensen beantwoordden ook
vragen over hun gedachten en activiteiten. Op deze manier konden we het geluk van mensen
tijdens hun dagelijks leven volgen. Daarnaast hebben we de Day Reconstruction Method gebruikt
.DKQHPDQ 0HQVHQZHUGHQHHUVWJHYUDDJGRPHHQOLMVWWHPDNHQYDQDOOHDFWLYLWHLWHQ
die zij de voorgaande dag uitgevoerd hadden. Vervolgens beantwoordden ze vragen over
elke activiteit (bijvoorbeeld ervaren geluk tijdens activiteit). De Day Reconstruction Method
is gevoeliger voor geheugenbias vergeleken met experience sampling. Een voordeel van deze
methode is echter dat geluk tijdens alle activiteiten gemeten kan worden (en niet alleen tijdens
willekeurig gerapporteerde activiteiten). Ten slotte zijn vragenlijsten gebruikt om relatief
stabiele eigenschappen te meten (bijvoorbeeld levenstevredenheid).

Experience sampling en Day Reconstruction studies zijn zeer ecologisch valide. Deze correlationele benaderingen hebben echter ook belangrijke limitaties (onduidelijke causale richting,
derde variabelen, alternatieve verklaringen). Daarom hebben we ook lab- en veldexperimenten
uitgevoerd. In deze studies werden deelnemers willekeurig toegewezen aan activiteiten/
JHGDFKWHQ FRQGLWLHV ΖQ +RRIGVWXN  ZHUG GHHOQHPHUV ELMYRRUEHHOG JHYUDDJG RP I\VLHNH
mentale, passieve of geen (extra) activiteiten uit te voeren gedurende twee weken. Geluk en
tevredenheid werden na deze activiteiten gemeten. Door activiteiten en gedachten te manipuleren konden we meer causale inzichten krijgen in de relaties tussen activiteiten, gedachten
HQVXEMHFWLHIZHO]LMQ7HUZLMOYHOGH[SHULPHQWHQPHHUHFRORJLVFKHYDOLGLWHLWELHGHQYHUVFKDHQ
labexperimenten meer controle over de omgeving. Door correlationele en experimentele
studies te combineren hebben we gebruik gemaakt van de kracht van beide. Deze ‘mixedmethod’ benadering is zelden gebruikt in eerdere literatuur over subjectief welzijn.

HOOFDBEVINDINGEN
Fysieke en mentale activiteiten verschillend gerelateerd aan geluk in het moment
+HWYRRUQDDPVWHGRHOYDQ+RRIGVWXNZDVRPGHUHODWLHWXVVHQI\VLHNHDFWLYLWHLWPHQWDOH
acti viteit en subjectief welzijn te onderzoeken. De correlationele bevindingen van Studie
2.1 (experience sampling) en Studie 2.2 (veldexperiment met Day Reconstruction gedeelte)
waren consistent. Fysieke activiteit was gerelateerd aan zowel geluk tijdens activiteiten als
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tevredenheid na activiteiten. Mentale activiteit was niet voordelig voor geluk tijdens activiWHLWHQPDDUZDVZHOJHUHODWHHUGDDQWHYUHGHQKHLGQDDFWLYLWHLWHQ'H]HGLHUHQWLOHUHODWLHV
zijn niet eerder aangetoond. De experimentele resultaten bevestigen de correlationele bevindingen gedeeltelijk. Onze experience sampling studie liet bovendien zien dat fysieke activiteit
JHUHODWHHUGLVDDQSRVLWLHYHUHJHGDFKWHQ.HQQLVYDQGHUHODWLHVWXVVHQI\VLHNHHQPHQWDOH
activiteit, geluk en tevredenheid kan implicaties hebben voor interventies gericht op het
beïnvloeden van subjectief welzijn via activiteiten.

Positieve gedachten gerelateerd aan geluk tijdens saaie (maar niet tijdens
plezierige) activiteiten
ΖQ+RRIGVWXNVWHOGHQZHGHYROJHQGHYUDDJȊ$OVZHRQVYHUYHOHQNXQQHQZHRQ]HYDDUGLJKHLG
om in gedachten door tijd en ruimte te reizen dan gebruiken om ons geluksgevoel te verhogen?”.
Gebruikmakend van labexperimenten en een experience sampling studie lieten we zien dat
positieve gedachten gerelateerd zijn aan een verhoogd geluksgevoel tijdens saaie, maar
niet tijdens plezierige activiteiten. In een labexperiment (Studie 3.3) hadden deelnemers die
JHYUDDJGZHUGHQRPDDQSRVLWLHYHRQGHUZHUSHQWHGHQNHQWLMGHQVHHQVDDLHȴOPHHQEHWHUH
gemoedstoestand vergeleken met deelnemers die geïnstrueerd waren om hun aandacht op
GHVDDLHȴOPWHYHVWLJHQΖQRQ]HH[SHULHQFHVDPSOLQJVWXGLH 6WXGLH YRHOGHQPHQVHQ]LFK
tijdens plezierige activiteiten gelukkiger wanneer ze hun aandacht op hun activiteit vestigden
dan wanneer hun gedachten afdwaalden naar positieve onderwerpen. Tijdens onplezierige
activiteiten voelden mensen zich echter gelukkiger terwijl ze aan positieve onderwerpen
(ongerelateerd aan hun activiteit) dachten. Onze bevindingen zijn in tegenstrijd met de groeiende mindfulness literatuur. De aandacht op het moment richten leidt niet altijd tot geluk. De
gedachten laten afdwalen naar positieve onderwerpen lijkt onder sommige omstandigheden
voordeliger te zijn.

Geïnduceerde gedachten over verre (versus nabije) verleden en toekomst
positiever
ΖQ+RRIGVWXNWUDFKWWHQZHHHUVWGHEHYLQGLQJGDWJHGDFKWHQJHULFKWRSGHWRHNRPVW YHUVXV
het verleden) een sterkere positiviteitsbias vertonen te repliceren. Ten tweede onder zochten
we of de temporele afstand van gedachten over het verleden en de toekomst gerelateerd is
aan de frequentie van positieve gedachten. Deze factor heeft weinig aandacht gekregen in
HHUGHUHRQGHU]RHNHQ=RZHO6WXGLH H[SHULHQFHVDPSOLQJ DOV6WXGLH ODEH[SHULPHQW 
lieten zien dat toekomstgerichte gedachten positiever waren dan gedachten gericht op het
verleden. Wat betreft temporele afstand waren gedachten over het verre verleden en de verre
toekomst positiever dan gedachten over het nabije verleden en de nabije toekomst in het labexperiment. De experience sampling studie verschaftte echter geen duidelijk inzicht in de rol
YDQWHPSRUHOHDIVWDQG.HQQLVYDQGHSRVLWLYLWHLWYDQYHUVFKLOOHQGHVRRUWHQJHGDFKWHQLVQLHW
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alleen belangrijk vanuit een theoretisch perspectief, maar is ook relevant voor interventies die
gericht zijn op het verhogen van geluk door positieve gedachten te stimuleren.

De relatie tussen geloof in vrije wil en levenstevredenheid: Niet zo simpel als
eerder gedacht?
De karaktereigenschappen van mensen beïnvloeden hun gedachten. Eerder onderzoek liet een
SRVLWLHYHUHODWLH]LHQWXVVHQJHORRILQYULMHZLOHQOHYHQVWHYUHGHQKHLGLQGH96ΖQ+RRIGV WXN
5 bekeken we deze relatie beter in een ander Westers land (namelijk, Nederland). In vragenlijstonderzoeken (Studie 5.1 en 5.3) vonden we een positieve relatie tussen geloof in vrije
wil en levenstevredenheid voor mensen die eerst vragen beantwoordden over hun levenstevredenheid. Er was echter geen relatie voor mensen die eerst vragen invulden over hun geloof
LQYULMHZLO=RDOVYHUZDFKWZDVHUHHQSRVLWLHYHUHODWLHWXVVHQJHORRILQYULMHZLOHQOHYHQVWHYUH
denheid voor mensen met een hoge eigenwaarde, maar een enigszins negatieve relatie met
levenstevredenheid voor mensen met een lage eigenwaarde (Studie 5.1). We manipuleerden
eigenwaarde ook in het lab (Studie 5.2). De gemoedstoestand van deelnemers met een sterker
geloof in vrije wil nam meer af in de lage eigenwaarde conditie (deze moderatie door eigenwaarde is niet gevonden in Studie 5.3). Toen we deze relaties in de V.S. onderzochten (Studie
 VSHHOGHQYUDJHQOLMVWYROJRUGHHQHLJHQZDDUGHJHHQURO+HWOLMNWHURSGDWGHUHODWLHWXVVHQ
geloof in vrije wil en levenstevredenheid niet zo simpel is als eerst werd gedacht, maar dat
deze relatie wellicht afhangt van de (culturele) aandacht die uitgaat naar geloof in vrije wil en
de eigenwaarde van mensen.

Experimenteel onderzoek naar subjectief welzijn: Uitdagingen en potentiële
oplossingen
ΖQ+RRIGVWXNLGHQWLȴFHHUGHQZHGULHXLWGDJLQJHQJHUHODWHHUGDDQH[SHULPHQWHHORQGHU]RHN
naar subjectief welzijn (gebaseerd op het onderzoek gepresenteerd in deze dissertatie) en
YHUVFKDHQPRJHOLMNHRSORVVLQJHQYRRUGH]HXLWGDJLQJHQ7HQHHUVWH HQKHWPHHVWYRRUGH
hand liggend) zijn metingen van subjectief welzijn in experimenten gelimiteerd tot gemoedstoestanden op een bepaald moment. Toch kunnen vergelijkbare resultaten op gemoedstoestand in
een gecontroleerd experiment causale ondersteuning bieden voor correlationele bevindingen.
Wanneer correlationele en experimentele bevindingen verschillen, dan kan dit nieuwe inzichten
YHUVFKDHQ 7HQ WZHHGH NDQ H[SHULPHQWHOH PDQLSXODWLH LQ FRQȵLFW ]LMQ PHW GH EHKRHIWH
aan autonomie. Deelnemers enige keuzemogelijkheid geven in een experimentele context
NDQLQ]LFKWYHUVFKDHQLQFDXVDOHUHODWLHVWHUZLMOGHDXWRQRPLHYDQPHQVHQPLQGHUZRUGW
RQGHUPLMQG7HQGHUGHNXQQHQDFWLYLWHLWHQYHUVFKLOOHQGHHHFWHQKHEEHQRSKHWVXEMHFWLHI
welzijn van mensen die deze activiteiten uitvoeren in hun dagelijks leven en mensen die deze
activiteiten niet spontaan uitvoeren. Een zelf-selectie conditie meenemen in de experimen-

222

Nederlandse samenvatting

tele opzet kan licht werpen op de ecologische validiteit van experimentele bevindingen. Dit
hoofdstuk kan toekomstig experimenteel onderzoek op het gebied van subjectief welzijn
inspireren.

CONCLUSIE
In deze dissertatie had ik tot doel om (1) gedetailleerdere inzichten te verkrijgen wat betreft de
vraag welk type activiteiten het subjectief welzijn van mensen verhogen, (2) gedetailleerdere
inzichten op te doen wat betreft de relatie tussen verschillende gedachten en subjectief welzijn,
(3) het samenspel tussen activiteiten en gedachten op subjectief welzijn te onderzoeken en (4)
meer experimentele inzichten in de relaties tussen activiteiten, gedachten en subjectief welzijn
te verkrijgen. Ik heb een aantal eerste stappen gezet om deze doelen te implementeren. De
bevindingen in dit proefschrift suggereren dat deze onderzoeksrichtingen ons begrip van de
cognitieve en gedragsgerelateerde determinanten van subjectief welzijn bevorderen. Deze
kennis is essentieel voor de ontwikkeling van interventies gericht op het verhogen van geluk
en levenstevredenheid.
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