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Abstract

Over the past decades, there has been growing interest in whether the language people use
(e.g., in social media) can reflect their well-being (WB) and ill-being (IB). However, little is
known about how the content of spontaneous thoughts and experiences (e.g., reports of
night-time dreams and daydreams) reflects WB and IB. The present thesis investigated
whether emotional language use in dream and mind-wandering (MW; or daydreaming)
reports reflects WB and IB. To this end, 1755 dream reports from 172 healthy adults and 1508
MW reports from 153 healthy adults were analyzed using the Linguistic Inquiry and Word
Count (LIWC) text analysis software. Robust multiple linear regressions revealed that
self-reported negative emotions over the past two weeks, as well as symptoms of anxiety and
depression, predicted negative emotional language use in MW, but not dream, reports.
Overall, anxiety accounted for the largest amount of variance in negative emotional language
use. The findings carry theoretical implications regarding the nature as well as the function of
spontaneous thoughts and experiences, while also paving the way for new diagnostic and
prognostic tools in clinical contexts. Additional research is required to confirm the observed

relationships and establish their causal direction.
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Does Emotional Language Use in Dream and Mind-Wandering
Reports Reflect Mental Well-Being and I11-Being?

What do the words we spontaneously describe our inner worlds with reveal about how
we feel? From linguistic relativism to symbolic dream interpretation, a breadth of approaches
and methods has been put forward through the ages to disentangle the relationship. Over the
past decades, there has been growing interest in how emotional language use is associated
with the experience of well-being (WB) and ill-being (IB). For example, an increasing amount
of research has been conducted on whether, and to what extent, emotional language used on
social media networks (such as Twitter and Facebook) reflects WB and IB (Jaidka et al.,
2020; Kross et al., 2019; Settanni & Marengo, 2015). However, little is known about how the

content of spontaneous thoughts and experiences reflects WB and IB.

The Dynamic Framework of Spontaneous Thoughts and Experiences
Spontaneous thoughts and experiences are mental states, or sequences thereof, whose
contents and transitions are largely unconstrained and therefore emerge freely (Christoff et
al., 2016). In cognitive neuroscience, distinctions between different conscious states have
traditionally been made based on behavioral states, and waking consciousness is therefore
often seen as categorically different from sleep consciousness. However, recent research
implies that the divide is not as sharp as previously thought. According to the dynamic
framework of spontaneous thoughts and experiences (Christoff et al., 2016; Windt, 2021),
spontaneous thoughts and experiences exist on a continuum, from active wakefulness, to
mind-wandering (MW) or daydreaming, to night-time dreaming. These states rely on shared
mechanisms, but differ in their level of constraint. Generally, the content and dynamics of
mental states are constrained either deliberately via cognitive control (e.g., making a
conscious effort to pay attention to a monotonous lecture), or automatically via affective and
sensory salience (e.g., being disturbed by nearby noises or pressing emotional matters;
Christoff et al., 2016; Windt, 2021). In this view, MW is a form of spontaneous thought whose
contents and transitions are more deliberately constrained than those of dreaming, but less
so than those of ruminative, task-centric, creative, and obsessive thought (Christoff et al.,

2016; Windt, 2021).

We spend about a third to half of our waking hours engaged in MW, out of which
two-thirds are estimated to be colored by emotion to some degree (Killingsworth & Gilbert,
2010; Klinger & Cox, 1987). We also spend a significant part of our lives sleeping, and most of
us, dreaming. Like waking spontaneous thought, dreams (i.e., subjective experiences that

occur during sleep; Sikka et al., 2018a) are also frequently experienced as emotional,



although their reported emotionality varies depending on the method of measurement,
reliance on external versus self-ratings, and sleep environment (Sikka et al., 2017, 2018b,

2021).

The relationship between the emotional content in spontaneous thoughts and
experiences and waking affective states is still scaresely explored (Fox et al., 2018). On
average, healthy individuals rate spontaneous thoughts and experiences as slightly pleasant
or positive, i.e., there is a mild positivity bias (Fox et al., 2018). However, supporting the
continuity hypothesis, Sikka et al. (2021) recently compared ratings of affect across the range
of spontaneous thought and found that the positivity bias decreased across the continuum,

such that wakefulness contained the most positive affect while dreaming did so the least.

While MW is typically future oriented, negative mood has been linked to the tendency
to think predominantly about the past during MW (Smallwood & O'Connor, 2011; Smallwood
et al., 2011). Moreover, negative affect correlates with narrative content, while positive affect
tends to be visual. It remains unclear whether there is any causal relationship between
negative spontaneous thought and negative affective states, although it appears that the link

is complex and bidirectional (Fox et al., 2018).

The Neural Basis of Spontaneous Thoughts and Experiences

Much research on forms of thought—thereamong MW—that had previously been
considered irrelevant due to their lack of task-orientation, was sparked in recent decades by
the discovery of, and increased interest in, the default mode network (DMN; Raichle, 2015).
The DMN is a wide brain network consisting of several tightly linked regions, including the
medial prefrontal cortex, medial parietal (cingulate) cortex, lateral and inferior parietal
cortices (temporoparietal junction), and medial and lateral cortices (Andrews-Hanna et al.,

2014; Fox et al., 2015).

Converging evidence from neuroimaging, lesion, and electrophysiological studies
highlights the DMN, in conjunction with secondary visual and sensorimotor cortices, as the
brain basis of spontaneous thoughts and experiences, including dreaming and MW (Dombhoff
& Fox, 2015). In particular, rapid eye-movement (REM) sleep—the sleep state most
frequently associated with dream recall (Dement, 1965)—is associated with stronger
activation in the medial prefrontal cortex, medial temporal lobe (MTL), temporoparietal
junction, caudate nucleus, and lingual gyrus, along with weaker activation in orbitofrontal
and rostrolateral prefrontal cortices, compared to MW (Fox et al., 2015). Thus, regions linked
to functions such as social cognition, the self-system, visual imagery, and movement systems

are more active during dreaming than during wakeful MW (Domhoff & Fox, 2015).



Conversely, areas associated with executive function, cognitive control, and metacognition
seem to be less active during dreaming than during MW, and less active during MW than
during goal-directed thought (Domhoff & Fox, 2015). Consequently, Fox and colleagues argue
that “dreaming amplifies the same features that distinguish mind-wandering from
goal-directed thought” (2013, p. 1), i.e., that dreaming constitutes a more intense form of
waking MW.

Further, the MTL appears to be especially associated with weak deliberate constraints
on spontaneous thought. Waking spontaneous memories and mental simulations seem to
originate in the MTL and be maintained through cortico-hippocampal activity. Traditionally
linked to episodic memory, the hippocampus has more recently been associated with episodic
simulation, i.e., the imaginative construction of personally conceivable future events and

scenes (Christoff et al., 2016; Schacter et al., 2008).

In addition to the above, the DMN has also been linked to other internally oriented,
self-directed, goal-driven tasks such as episodic memory recall, mental time travel, and
theory of mind (Andrews-Hanna, 2012; Christoff et al., 2016; Spreng et al., 2009).
Additionally, conceptualization and the formation of discrete emotional experiences have
likewise been linked to the DMN (Satpute & Lindquist, 2019). Thus, the traditional
view—which equates DMN activation as well as MW with rest and non-goal-directed
functions—does not seem to capture the complex and functional roles of the processes
unfolding during DMN activation, leaving plenty of room for new discoveries (Callard et al.,

2012; Christoff et al., 2016).

Affect in spontaneous thoughts and experiences has been linked to several neural
regions associated with emotional processing, such as the medial prefrontal cortex,

orbitofrontal cortex, amygdala, and insula (Fox et al., 2018).

Well-Being and I1l-Being

Rather than being two ends of a continuum, mental WB and IB are dissociable and
exist on different continua (Keyes, 2005; Ryff et al., 2006). In the science of WB, WB has
traditionally been assumed to consist of the components hedonic WB and eudaimonic WB.
Hedonic WB is a pleasure-oriented aspect of WB that reflects how a person thinks and feels
about the quality of their life; it contains the subdomains of life satisfaction, domain
satisfaction, and positive and negative affect (Diener et al., 1985; Pavot & Diener, 2013).
Complementarily, eudaimonic WB is a functionally oriented aspect of WB that involves
purposeful life engagement and personal growth (Ryan & Deci, 2001; Ryff et al., 2006). More

recently, it has been argued that peace of mind, which reflects inner peace and harmony and



which represents the dominant conceptualization of WB in Eastern cultures, should be added
as a third conceptual component within the scientific framework of well-being (Lee et al.,
2013; Sikka et al., 2018a). Mental IB, on the other hand, is characterized by states of distress
and impaired function. While IB is a complex and multifaceted term, it is commonly
measured on scales of negative affect, depression, and anxiety (Diener, 2006; Ryff et al.,

2006).

Relationship Between Well-Being, Ill-Being, and the Emotional Quality of
Spontaneous Experiences

Studies on the affective link between dreaming and waking states have mostly focused
on how IB, rather than WB, relates to affective experiences in dreams. These studies have
yielded largely mixed results. The empirical relationship between dream affect and aspects of
WB has been investigated more closely only in recent years. For example, negative dream
affect has been linked to the tendency to experience anxiety and depression while awake
(King & DeCicco, 2007). Moreover, individuals displaying more psychopathology and higher
trait anxiety also tend to produce more affectively negative dream reports (Pesant & Zadra,
2006). Further, the research to date has mainly focused on self-ratings of dream emotions,

rather than on the content of reports, which may yield different results.

For example, Sikka et al. (2018a) explored the link between waking WB and dream
affect by measuring various dimensions of WB in addition to IB. Results revealed
associations between the WB component peace of mind and positive affect expressed in

dream reports, as well as between anxiety and negative affect expressed in dream reports.

Similarly, Samson-Daoust and colleagues (2019) used home dream reports to explore
the relationship between dream affect and waking trait and state variables. They found that
intraindividual differences explained most of the variance in the self-rated emotional valence
of dreams. Additionally, interindividual differences in trait anxiety, but not daily levels of
perceived stress, predicted the affective tone in the self-rated affect of dreams. Thus, trait

(but not state) anxiety was a predictor of dream valence.

In an earlier study, Mota et al. (2014) used graph analysis to examine the transcribed
dream and waking reports obtained from oral interviews with schizophrenic, bipolar type I,
and control participants. The method was shown to be an effective diagnostic aid for
psychosis. Additionally, dream reports were found to reflect the mental state of psychotic

participants significantly more accurately than did their waking reports. Of note, the



instructions for the waking reports prompted participants to report their waking activities

immediately before dreams, rather than contents of MW.

More recently, Mota and colleagues (2020) used the Linguistic Inquiry and Word
Count (LIWC) to investigate the relationship between dreams and IB during the first months
of the Covid-19 pandemic, seeking to clarify whether dream reports reflect mental IB and
sociobehavioral changes. Text analysis of 239 dream reports from 67 participants showed a
higher prevalence of anger and sadness words during the pandemic than during the months

immediately preceding it, implying that mental suffering was discernible in dreams.

Fewer studies have investigated the link between WB, IB, and MW explicitly, although
studies involving similar phenomena are more abundant. For example, using LIWC alongside
another text analysis software, Vine and colleagues (2020) analyzed emotion vocabularies in
stream-of-consciousness essays (by 1567 individuals) and public blogs (by 35000
individuals). They found that differentiation within these was associated with experiences of
emotion, such that richer negative emotion vocabularies correlated with IB while richer

positive emotion vocabularies correlated with WB and health.

In the same vein, Raffaelli et al. (2021) analyzed transcriptions of verbal, 10-minute
MW reports (streams of consciousness), using LIWC. Results showed an association between
trait rumination and higher rates of negative, retrospective, and self-focused thoughts, and
that a third of the variance in rumination was predicted by the content and dynamics

observed in the reports.

More recently, a large international study (Sikka et al., 2022) examined spontaneous,
emotional experiences in dream and MW reports during the Covid-19 pandemic and found
that worry related to Covid-19 was associated with self-ratings of emotional experiences
during MW but not during dreaming. Moreover, negative affect experienced during MW was
associated with negative affect experienced during dreaming at the between-individual (but
not within-individual) level, suggesting that the continuity between the affective quality of

MW and dreaming appears to be primarily based on stable, trait-like individual differences.

Aim of the Present Thesis

The present thesis aims to elucidate whether emotional language use in dream and
MW reports reflect WB and IB. Building on the work of Sikka et al. (2018a), this work
examines the relationship between emotions expressed in narrative reports and WB and IB.
Whereas Sikka and colleagues relied solely on dream reports, the present study extends that

work by additionally analyzing MW reports. In addition, while Sikka et al. (2018a) used



external ratings of dream reports (as performed by human raters), this study instead uses

automated text analysis software (LIWC).

Clarifying the relationship between emotional language use in dream and MW reports
and WB and IB may contribute to greater understanding of whether reports of spontaneous
experiences can reflect WB and IB. This is especially important because we spend so much
time engaged in spontaneous thoughts. Furthermore, it may provide novel insights into the
dynamics of affect across conscious states and, by extension, the neurocognitive mechanisms
that underlie spontaneous experience. More broadly, such advances may contribute to
improved methods for identifying and treating affect-related psychopathology, since if the
reports indeed reflect WB and IB, then in the future these might be used as diagnostic or

prognostic indicators of mental health.

Based on the above theoretical background, it was hypothesized that WB and IB
would predict emotional language use in dream and MW reports. Specifically, it was
hypothesized that (1) aspects of WB (life satisfaction, domain satisfaction, positive affect,
eudaimonic WB, peace of mind) would be positively associated with the use of positive words
in dream and MW reports, but negatively associated with the use of negative words in these
reports; (2) aspects of IB (depression, anxiety, negative affect) would be negatively associated
with the use of positive words in dream and MW reports, but positively associated with the
use of negative words. Based on the study by Sikka et al. (2018a), it was expected that peace
of mind (i.e., PoMS) would be the strongest predictor of language categories reflecting
positive emotions, and anxiety (i.e., GAD-7) the strongest predictor of language categories

reflecting negative emotions.

Methods

Participants and Procedure

This study analyzed data collected in the framework of a large international study,
“The MIND Research Study” (https://sites.utu.fi/mind/en/), investigating dreaming and
MW during Covid-19. Participants were recruited via press releases and advertisements in
social media. The 1755 dream reports used in the present study were gathered from 172
participants (139 women, 25 men, 8 “other”; ages 19-78, M = 46.99, SD = 14.80 years), 64
Australian and 108 British. Additionally, 1508 MW reports were gathered from 153
participants (123 women, 24 men, 6 “other”; ages 19-78, M = 48.52, SD = 14.71 years), 59
Australian and 94 British. Of the 172 participants that provided dream reports, 148 also
provided MW reports, while five participants provided MW reports but no dream reports.



All data were gathered online during four months (July to November 2020) via a
website (Sikka et al., 2022). Ethical approval was provided by the Cambridge Psychology
Research Ethics Committee and the Monash University Human Research Ethics Committee.
Participants were prompted to read through the study description and instructions and then
received a unique participant ID to use throughout the study. After providing informed
consent and confirmation of being at least 18 years old, participants completed a
questionnaire containing demographic questions and a variety of scientifically validated WB
and IB scales (see Materials and Measures). Following this, they providled MW and dream

reports daily for 14 days. Participants received no reimbursement for participation.

Materials and Measures

Well-Being and Ill-Being Scales

Well-being was conceptualized as a combination of hedonic WB (life satisfaction,
domain satisfaction, and positive and negative affect), endaimonic WB, and peace of mind; IB
as symptoms of anxiety and depression. Empirically validated WB and IB questionnaires

were administered online in English.

Life Satisfaction. The Satisfaction With Life Scale (SWLS; Diener et al., 1985) was
used to measure participants’ global life satisfaction. This well-validated and highly reliable
scale is an established measure of life satisfaction within the psychological sciences (Pavot &
Diener, 1993). The scale prompts participants to rate five statements (e.g., “I am satisfied
with my life”) from 1 (strongly disagree) to 7 (strongly agree). The summed seven items

provided the total score, with higher scores meaning higher life satisfaction.

Domain Satisfaction. The Brunnsviken Brief Quality of Life Scale (BBQ; Lindner et
al., 2016) assessed participants’ satisfaction with major life domains. On this 12-item scale,
participants were asked to rate how satisfactory (e.g., “I am satisfied with my learning: I have
the opportunity and desire to learn new, exciting things and skills that interest me.”) and
important (e.g., “Learning is important for my quality of life”) they currently considered six
life domains (leisure time, view on life, creativity, learning, friends and friendship, view of
self) to be, from 1 (do not agree at all) to 4 (agree completely). Total scores were calculated by
multiplying the satisfaction and importance rating for each domain, then summing their

products.

Positive and Negative Affect. Positive affect was measured via the ten positive
emotion items (e.g., enthusiastic, proud, active) on the Positive and Negative Affect Schedule

(PANAS_PA; Watson et al., 1988), which is among the most used and highly validated
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affective measures in the field (Crawford & Henry, 2004). Negative affect was measured via
the ten negative emotion items (e.g., scared, irritable, jittery) of PANAS (PANAS_NA).
Participants rated to what extent (1: very slightly or not at all, to 5: extremely) they had
experienced each of the ten emotions within the past two weeks. The summed positive and

negative items yielded the scores on the positive and negative subscales, respectively.

Eudaimonic Well-Being. Eudaimonic WB was measured via the 18-item
Psychological Well-Being Scale (PWB; Ryff & Keyes, 1995). The scale is subdivided into six
subscales: autonomy (e.g.., “I judge myself by what I think is important, not by the values of
what others think is important.”), environmental mastery (e.g., “In general, I feel I am in
charge of the situation in which I live.”), personal growth (e.g., “For me, life has been a
continuous process of learning, changing, and growth.”), positive relations with others (e.g.,
“People would describe me as a giving person, willing to share my time with others.”),
purpose in life (e.g., “Some people wander aimlessly through life, but I am not one of them.”),
and self-acceptance (e.g., “I like most parts of my personality.”), with three items for each
subscale. Participants rated their agreement with each statement, from 1 (strongly agree) to 7
(strongly disagree). The summed items provided the total score, with higher scores signifying

greater eudaimonic WB.

Peace of Mind. Inner peace and harmony was measured via the Peace of Mind Scale
(PoMS; Lee et al., 2013). The scale consists of seven items. Participants indicated how often
they felt inner peace and ease in their daily lives by rating each statement (e.g., “My mind is
free and at ease”) from 1 (not at all) to 5 (all of the time). However, because in Western
samples the two reverse-scored items load on a separate factor (Lee et al., 2013; Sikka et al.,
2018a), in the current study (as in Sikka et al., 2018a), the mean of the five other items

represented the level of peace of mind.

Depression. Depressive symptoms were assessed using the 9-item Patient Health
Questionnaire (PHQ-9; Kroenke et al., 2001). The scale draws from the diagnostic criteria
from the Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American
Psychiatric Association, 2013). Participants indicated how frequently, over the past two
weeks, they had been bothered by each of nine symptoms (e.g., “Feeling down, depressed, or
hopeless”), from 0 (not at all) to 3 (nearly every day). The summed scores reflect the level of

depression, with higher scores meaning more severe depression.

Anxiety. Symptoms of anxiety were measured via the seven items on the Generalized
Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006). The measure is based on the first three
(A, B, C) diagnostic criteria for generalized anxiety disorder in the DSM-5 (American



11

Psychiatric Association, 2013). Participants indicated how often they had been bothered by
seven problems (e.g., “Feeling nervous, anxious or on edge”) over the past two-week period,
from 0 (not at all) to 3 (nearly every day). The summed scores revealed the level of anxiety,

with higher scores implying more severe anxiety.

Mind-Wandering Reports

For the MW task, participants were instructed to let their minds freely and aimlessly
wander for a ten-minute period each evening. They were asked to perform this task in a quiet
place free of disturbances. Promptly following the ten minutes, participants had to, in as
much detail as possible, write down all that had gone through their minds during the
10-minute MW period. Finally, they rated on a 5-point scale (1: not at all, to 5: extremely) the
extent to which they had experienced positive and negative affect during MW. The present
study focused only on the analysis of narrative reports (self-ratings of MW emotions were not

analyzed).

Dream Reports

Participants were instructed to complete a dream log immediately upon awakening
each morning. Participants had to first indicate whether they remembered any dream
experiences from that night. Those who reported recalling dreams were asked to report their
dream contents in as much detail and as truthfully as possible. They also rated on a 5-point
scale (1: not at all, to 5: extremely) the extent to which they had experienced positive and
negative affect during the dream. As with MW reports, this study analyzed narrative reports,
not participants’ self-ratings of dream emotions. For additional details about participants and

procedure, see Sikka et al. (2022).

Data Analysis

Analysis of Emotional Language Use in Narrative Reports

First, all the dream and MW reports were pruned, i.e., all waking commentary not
part of the actual experience was removed from the reports. Emotional language use was
analyzed using LIWC (LIWC-22, v. 1.2.0) text analysis software (Pennebaker et al., 2022).
The default internal LIWC-22 Dictionary (English) was applied. All words in the narrative
reports associated with LIWC affect and emotion categories were analyzed. This involved the
‘affect’ category (2999 words), with its subordinate categories ‘positive tone’ (1020 words,
e.g., well, new, love), ‘negative tone’ (1530 words, e.g., bad, wrong, too much), and ‘emotion’
(1030 words). Within ‘emotion’, ‘positive emotion’ (337 words, e.g., good, happy, hope) and
‘negative emotion’ (618 words, e.g., bad, hurt, tired), and subcategories of the latter, ‘anxiety’

(120 words, e.g., worry, fear, nervous), ‘anger’ (181 words, e.g., hate, mad, frustr*), and
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‘sadness’ (134 words, e.g., :(, disappoint*, cry) (Boyd et al., 2022), were selected. Thus, nine

subcategories were analyzed. In addition, word count was summarized using LIWC-22.

In LIWC-22, ‘affect’ refers to the sum of various aspects of emotional language
distinguished by the software, under which all analyzed subcategories fall. Positive and
negative tone dictionaries reflect sentiment and contain words associated with positive and
negative emotion (happy, joy, sad, etc.), as well as words associated with those emotions
(beautiful, birthday, funeral, etc.). ‘Emotion’ and its subordinate variables only include true
emotion labels and words that strongly suggest emotion (e.g., “laughter”, which typically
implies positive affect). ‘Negative emotion’ includes numerous undifferentiated negative
emotion words, of which subsets are contained within the narrower ‘anxiety’, ‘anger’, and

‘sadness’ (Boyd et al., 2022).

Statistical Analyses

Statistical analyses were performed using IBM SPSS Statistics (v. 27) and R (v. 4.2.1;
R Core Team, 2020). The WB and IB scores, as well as the scores for each LIWC category,
were aggregated per participant. Dream and MW reports were analyzed separately as not all
participants overlapped. Because most of the variables were non-normally distributed,
Spearman correlations were conducted to examine the relationship between WB and IB
scales and LIWC categories. To control for multiple comparisons, Benjamini-Hochberg False

Discovery Rate (FDR; Benjamini & Hochberg, 1995) was used.

Next, to control for demographic variables and word count of the reports, multiple
linear regression analyses were performed on the LIWC outcome variables that were
significant after FDR correction. In addition to adding the particular WB or IB scale as a
predictor, age (continuous), gender (categorical: 0 = man, 1 = woman, 2 = other), country
(categorical: 0 = Australia, 1 = United Kingdom), and word count (continuous) were added as
control variables (predictors). Robust regressions using the rlm function from the R MASS

package (Venables & Ripley, 2002) were used to control for possible outliers.
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Results

Descriptive Statistics

Tables 1 and 2 display the descriptive statistics and internal consistency (Cronbach’s

a) of each WB and IB being scale, and of LIWC categories, respectively. The scores mirror the

established normative values for each scale, indicating alignment with previous research.

Table 1

Reliability and Descriptive Statistics of Well- and Ill-Being Scales

WBor Type of Component of Scale Cronbach's M (SD) Mdn Observed Theoretical
B WB & IB WB & IB a range (min range (min -
- max) max)
Dream Well- Hedonic Life SWLS .89 22.87 (7.24) 24.00 5-35 5-35
reports Being WB satisfaction
(N= Domain BBQ 74 62.61(18.25) 63.00 3-96 0-96
172) . .
satisfaction
PA PANAS_PA .89 31.95 (8.22) 32.00 12-50 10-50
NA PANAS_NA .87 22.34 (7.76) 22.00 10-43 10-50
Eudaimonic PWB .81 95.58 (13.43) 96.00 55-122 7-126
WB
Peace of PoMS .89 2.40 (0.56) 2.40 1-3.80 1-5
Mind
ll-Being Depression PHQ-9 .83 6.78 (4.93) 5.50 0-26 0-27
Anxiety GAD-7 .90 5.63 (4.94) 4.00 0-21 0-21
MW Well- Hedonic Life SWLS .89 22.68 (7.27) 2400 5-35 5-35
reports Being WB satisfaction
(N= Domain BBQ .75 61.68 (18.56) 63.00  3-96 0-96
153) . .
satisfaction
PA PANAS_PA .89 32.29 (8.18) 33.00 13-50 10-50
NA PANAS_NA .86 21.91 (7.58) 22.00 10-43 10-50
Eudaimonic PWB .80 96.24 (12.89) 96.00  55-122 7-126
wB
Peace of PoMS .88 2.41 (0.55) 2.40 1.2-3.8 1-5
Mind
ll-Being Depression PHQ-9 .84 6.66 (4.95) 6.00 0-26 0-27

Anxiety GAD-7 89 5.50 (4.72) 400  0-20 0-21
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Note. N = number of participants. n = number of observations. MW = Mind-wandering. WB
= well-being. IB = ill-being. SWLS = Satisfaction with Life Scale. BBQ = Brunnsviken Brief
Quality of Life Scale (BBQ). PANAS = Positive Affect Negative Affect Schedule. PA = positive
affect. NA = negative affect. PWB = Ryff's Scales of Psychological Well-Being. POMS = Peace
of Mind Scale (5 items). PHQ-9 = Depression scale from Patient Health Questionnaire.

GAD-7 = Generalized Anxiety Disorder Scale.



Table 2

Descriptive Statistics of LIWC Categories

15

LIWC Categories and Subcategories Mean (SD) Madn Observed range (min - max)
Dream wcC 175.38 (102.66) 158.93 27-773
reports
(N=172)  Affect 3.15 (1.03) 3.03 1.17-8.32
Positive Tone 1.60 (0.74) 1.47 45 -6.39
Negative Tone 1.48 (0.81) 1.40 .00-4.74
Emotion 1.17 (0.65) 1.10 .00 - 3.80
Positive Emotion .36 (0.26) .33 .00-1.21
Negative Emotion .75 (0.55) .65 .00-3.43
Anxiety .29 (0.36) 18 .00 - 2.60
Anger .15 (0.21) 10 .00-1.75
Sadness .12 (0.25) .06 .00-2.73
MW reports WC 190.23 (121.94) 165.00 15.67 -731.80
(N =153)
Affect 5.34 (1.95) 5.02 2.32-12.77
Positive Tone 2.94 (1.13) 2.82 .97 -7.38
Negative Tone 2.25(1.42) 1.91 .00 -9.36
Emotion 2.49 (1.40) 2.35 .00 - 9.56
Positive Emotion 1.02 (.67) .88 .00 - 3-48
Negative Emotion 1.36 (1.09) 1.10 .00 - 6.67
Anxiety .36 (.48) 22 .00 - 3.64
Anger .24 (.28) A7 .00 - 1.56
Sadness .21 (.27) 13 .00 - 1.81

Note. N = number of participants. MW = Mind-wandering. WC = word count.

Correlations Between Well-Being and Ill-Being Scales and LIWC Categories

Table 3 displays Spearman correlations between WB and IB scales and LIWC

categories in dream and MW reports.
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Correlations (Spearman's p) Between Well- and IllI-Being Scales and LIWC

Categories in Dream and MW Reports

Scale wC Affect Pos tone Neg tone Emotion Posemo Negemo Anxiety Anger Sadness
Dream SWLS  .075 047 .092 -0.049 127 20 .055 105 -0.050  .039
reports  gpq .020 139 076 071 116 108 .058 .086 0.052  .082
PANAS -0.029 -0.043 .119 020 -0.037  .070 0135  -0.107  -0.18*  -0.044
_PA
PANAS .15* .085 -0.056  .18* AT .060 A7 139 074 118
_NA
PWB  -0.044 .037 .028 .009 .081 044 031 078 -0.036  -0.053
PoMS  -0.107 .016 120 -0.148  -0.031  .053 -0.086 -0.038 -0.120  -0.142
PHQ-9 .125 029 0.17*  .20* 16* .007 A7 A5* .098 .059
GAD-7  .065 010 0106 132 .095 028 .095 .098 052 070
MW SWLS 062 -0.090 .062 -0.17*  -0.040  .131 0152 -0.17*  -0.040 .014
reports  gpq 146 -0.051  .090 0151 -0.051 132 017 -0072 -0.113  -0.006
PANAS .20 .006 152 0136  -0.005 .107 -0.078 040 0016 026
_PA
PANAS .056 109 0119 .32% 156 -0.061  .30* 24 22¢ 18
_NA
PWB  .098 .051 22 0079 .050 21 0071 -0.016 -0.051 -0.027
PoMS  .078 0035 137 -0.17*  -0.046 145 0158 -0.107  -0.113  -0.004
PHQ-9 -0.026 .068 0117 23" 042 -0.140 .20 .055 146 .086
GAD-7 015 16* -0.058  .33* 19 0.051  .32* 24 .25 103

Note. *p < .05, ** p < .01,

***p < .001. Coefficients marked in bold remained

significant after correcting for multiple comparisons with the Benjamini-Hochberg False

Discovery Rate (Benjamini & Hochberg, 1995). MW = Mind-wandering. SWLS = Satisfaction
with Life Scale. BBQ = Brunnsviken Brief Quality of Life Scale (BBQ). PANAS = Positive
Affect Negative Affect Schedule. PA = positive affect. NA = negative affect. PWB = Ryff's
Scales of Psychological Well-Being. PoMS = Peace of Mind Scale (5 items). PHQ-9 =

Depression scale from Patient Health Questionnaire. GAD-7 = Generalized Anxiety Disorder

Scale.
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See Table 3 for correlations that were significant at the .05 alpha level, preceding
multiple comparisons. Significant correlations at the .01 alpha level were obtained in MW
reports for ‘positive tone’ — PWB; ‘negative tone’ — NA; ‘negative tone’ — PHQ-9; ‘negative
tone’ — GAD-7; ‘positive emotion’ — PWB; ‘negative emotion’ — NA; ‘negative emotion’ —
GAD-7; ‘anxiety’ — NA; ‘anxiety’ — GAD-7; and ‘anger’ — GAD-7. After correcting for multiple
comparisons, in MW reports, ‘negative tone’ remained correlated with NA, PHQ-9, and
GAD-7; ‘negative emotion” with NA and GAD-7; ‘anxiety’ with NA and GAD-7; and ‘anger’
with GAD-7. In dream reports, only ‘negative tone’ — PA was significant at the .01 level, but

this correlation did not remain significant after multiple comparisons.

Results of Multiple Regression Analyses Predicting Emotional Language Use
from Waking Well-Being and I1l-Being Measures

Robust multiple linear regression analyses were performed to test whether mean sum
scores on WB and IB scales predicted emotional language use in MW reports when
controlling for age, gender, country, and word count of reports. The variables NA, PHQ-9,
and GAD-7 were entered as predictors in separate models due to their high intercorrelations
(see Appendix, Table A1) posing a problem for multicollinearity (Thompson et al., 2017).
Results (see Table A2) showed that mean LIWC ‘negative tone’ scores were significantly
predicted by mean NA (B = .050, 95% CI [0.025; 0.075], SE = .013, t = 3.951, p = .000),
PHQ-9 (B = .062, 95% CI [0.019; 0.105], SE = .022, t = 2.830, p = .005), and GAD-7 (B =
.086, 95% CI [0.036; 0.135], SE = .025, t = 3.442, p = .001); ‘negative emotion’ by mean NA
(B = .030, 95% CI [0.014; 0.045], SE = .008, t = 3.720, p = .000) and GAD-7 (B = .049, 95%
CI [0.019; 0.078], SE = .015, t = 3.298, p = .001); ‘anxiety’ by mean NA (B = .007, 95% CI
[0.001; 0.013], SE = .003, t = 2.348, p = .020) and GAD-7 (B = .014, 95% CI [0.004; 0.024],
SE = .005, t = 2.743, p = .007); and ‘anger’ by mean GAD-7 (B = .011, 95% CI [0.004; 0.019],
SE =.004, t = 2.928, p =.004).

Discussion

Summary of Evidence

This study sought to clarify the relationship between emotional language use in
reports of spontaneous thoughts and experiences (dream and MW reports) and WB and IB.
Overall, the results suggested that self-reported negative emotions experienced over the past
two weeks, as well as symptoms of anxiety and depression, predicted negative emotional
language use (‘negative tone’, ‘negative emotion’, ‘anxiety’, and ‘anger’) in MW reports, but
not in dream reports. While anxiety and negative emotions were the strongest predictors, the

former stood out as it explained the most variance in ‘negative tone’, while simultaneously
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predicting other aspects of LIWC categories to a higher degree than did negative emotions
and depression. Thus, individuals who reported higher anxiety scores produced more
anxiety-tinged MW reports, but not dream reports, i.e., the emotional language used in MW
reports reflects IB but not WB. In sum, the predicted relationships were partially confirmed,

although far from fully.

One may speculate about the reasons behind why IB but not WB is reflected in the
reports. A possible explanation is that we might be more likely to express negative
experiences in a more explicit manner than we do positive experiences. Conversely, when
referring to positive experiences, we are more likely to do this implicitly (Sikka et al., 2014,
2017). This pattern may thus underlie the discrepancy. Moreover, those with symptoms of
mental IB are more likely to use negative emotion words in their natural expression (e.g.,

Eichstaedt et al., 2018; Raffaelli et al., 2021). All this is in line with research on rumination.

The present findings did not replicate those of Sikka et al. (2018a), i.e., associations
between peace of mind and positive affect, and between anxiety and negative affect, in dream
reports. However, this may in part be due to methodological differences, such as that between
using human ratings and a text analysis software. More generally, however, the present study
mirrors the finding that anxiety is associated with negative affect in spontaneous thoughts

and experiences.

The obtained findings should further be interpreted in light of the current state of the
literature involving LIWC. While LIWC is a widely used and well-established text analysis
software within psychology, studies using the affective dimension of LIWC diverge in their
conclusions about how well LIWC mirrors emotional experience. For example, Sun and
colleagues (2020) explored the relationship between self-reported emotional states and
spoken words using LIWC, finding no association between LIWC emotion scores and
self-reported emotional states at the intraindividual level (Sun et al., 2020). Conversely,
Kahn et al. (2007) conducted three experiments to assess the capacity of LIWC to identify
sadness and amusement in verbal expression, finding LIWC to be a valid tool for measuring

verbal emotional expression.

Similarly, Tov et al. (2013) reported correlations between LIWC negative language
and IB, although correlations between LIWC positive language and WB were more
ambiguous. Notably, they suggested that the link between LIWC results and self-reported

emotion may be influenced by the daily quantity of written reports, along with the duration
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evaluated by the self-report scales. Thus, the validity of LIWC may vary across methods and

contexts of experiments. Against this background, the present findings are only preliminary.

What, then, do the findings imply in regards to the dynamic framework of
spontaneous thoughts and experiences? The obtained results provide some support in its
favor. While there seems to be some continuity between IB and MW, none is observable
between waking and dreaming. The current results further complement the recent finding
that self-reported worry is associated with the affective quality in MW reports, but not dream

reports (Sikka et al., 2022).

The obtained results are also interesting in the context of the Threat Simulation
Theory (Revonsuo, 2000), which holds that dreams are evolutionarily adaptive in that they
serve as safe environments for simulating threats in our physical, real-world environment.
Although the theory focuses primarily on night-time dreams, it may also be informative about
the link between IB and negative language use in MW reports. Combined with the dynamic
framework of spontaneous thoughts and experiences, the finding that emotional language use
in MW reports reveal IB to a greater degree than do dream reports is perhaps perplexing.

Thus, exploring this connection further may be a fruitful endeavor.

Limitations, Strengths, and Future Directions
Strengths of this study include its large, international sample; its inclusion of a range
of both WB and IB scales; and its reliance on both dream and MW reports. Nonetheless,

several limitations should be noted.

Although gender was controlled for, one limitation of this study was the strong gender
bias in its sample (dream reports: 139 women, 25 men; MW reports: 123 women, 24 men),
which may weaken the generalizability of its results. Given that the findings strongly focus on
depression and anxiety, one may argue that the bias is compensated by the widely reported
finding that depression and anxiety affect more women than men (GBD 2019 Mental
Disorders Collaborators, 2022; World Health Organization, 2017, 2021). However, this
disparity may be caused by gender differences in self-reporting of symptoms (Shi & Dai,

2021). Thus, greater gender balance should be sought in the samples of future experiments.

Another limitation is that LIWC is insensitive to context, as it only measures word
frequencies. For example, unlike external human raters, LIWC fails to distinguish between “I
am happy” and “I am not happy”, or distinguish nuances in the meanings of ambiguous
words such as ‘mad’ or ‘sick’ (e.g., “I was mad at my friend”, “the situation was mad”, “I was

madly in love”). This may explain some of the differences between the current findings and
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those of Sikka et al. (2018a). Future research employing machine learning algorithms that

take context into account may overcome this limitation.

The study is further limited by the heavy negativity bias in the LIWC vocabularies.
Negative categories contain significantly more words than do positive ones (i.e., ‘positive
tone’ = 1020 words vs. ‘negative tone’ = 1530 words; ‘positive emotion’ = 337 words vs.
‘negative emotion’ = 618 words), which may skew the interpretation of results. Subsequent
research should seek to employ word analysis methods that include a greater balance

between positive and negative vocabularies.

Lastly, given the correlational nature of the study, no causal relationships can be
revealed from its results. It may be that IB causes individuals to express themselves more
negatively, or it may instead be that negative language use produces IB. Determining such

causality will be the task of future research.

Ethical and Societal Considerations

Globally, anxiety and depressive disorders are the most common and disabling
psychiatric conditions, estimated to affect over 301 (187 female) and 279 (170 female) million
people, respectively. Over the last decades, the frequency of these conditions have only
increased in the global population, showing no consistent sign of reduction, despite the
continuous development of targeted assessments and interventions (GBD 2019 Mental
Disorders Collaborators, 2022; World Health Organization, 2017, 2021). As such, there is an
urgent need for greater understanding of the signs and mechanisms of these
psychopathologies, as well as for the development of more effective methods for diagnosis
and treatment. Elucidating whether and to what extent emotional language use in
spontaneous reports reflects IB may help in the development of diagnostic and prognostic

markers of treatment progress.

Conclusion

The aim of this thesis was to elucidate whether emotional language use in dream and
MW reports reflects WB and IB. The obtained results revealed that emotional language used
in MW reports reflects IB but not WB. This fits neatly into the dynamic framework of
spontaneous thoughts and experiences as it suggests continuity between IB and MW,
independent of behavioral states. Clinically, these findings may contribute to the
advancement of diagnostic and prognostic tools for depression and anxiety. However,
additional research is required to confirm the observed relationships and establish their

causal direction.
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Correlations (Spearman's p) Between All Well-Being and Ill-Being Scales

SWLS BBQ PANAS PA PANAS NA PWB PoMS PHQ-9
Dream BBQ .556**
reports PANAS_PA  .414* 400
(N =172)
PANAS_NA  -0.226** -0.247* -0.235**
PWB 645+ 499+ 556+ -0.198**
PoMS 578* 552+ 489+ -0.414* A497*
PHQ-9 -0.352** -0.263** -0.472* 604+ -0.391** -0.398**
GAD-7 -0.300** -0.276* -0.318** 758* 0.213* 0477 646*
MW BBQ 564**
reports  pANAS PA  .388* 396
(N = 153)
PANAS_NA  -0.241* -0.267* -0.217*
PWB 610** 509* 574* -0.221*
PoMS 565+ 528* A483* -0.403** 530*
PHQ-9 -0.354** -0.291** -0.447* 644+ -0.415* 0.417*
GAD-7 -0.328** -0.336** -0.300** .760** -0.236** -0.494** 672%

Note. *p < .05, ** p < .01, ***p < .001. MW = Mind-wandering. SWLS = Satisfaction with Life
Scale. BBQ = Brunnsviken Brief Quality of Life Scale (BBQ). PANAS = Positive Affect
Negative Affect Schedule. PA = positive affect. NA = negative affect. PWB = Ryff's Scales of

Psychological Well-Being. PoMS = Peace of Mind Scale (5 items). PHQ-9 = Depression scale

from Patient Health Questionnaire. GAD-7 = Generalized Anxiety Disorder Scale.
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Results of Robust Linear Regression Analyses Predicting Emotional Language Use

(LIWC Categories) in Mind-Wandering Reports from Measures of Ill-Being

LIwC Estimate (B) 95% CI SE t p Multiple R? Adjusted R?
Category
(LL, UL)
Neg Tone Intercept 193 -0.892; 1.279 .549 0.352 725 173 145
Age .014 0.001; 0.026 .006 2.208 .029*
Gender 137 -0.116; 0.391 128 1.072 .285
Country .061 -0.083; 0.206 .073 0.838 403
wcC -0.001 -0.002; 0.000 .001 -2.048 .042*
PANAS_NA .050 0.025; 0.075 .013 3.951 .000***
Intercept .885 -0.098; 1.867 497 1.779 .077 . 120 .090
Age .010 -0.003; 0.023 .007 1.490 138
Gender 144 -0.123; 0.410 135 1.064 .289
Country .103 -0.049; 0.254 .077 1.340 182
wcC -0.001 -0.002; 0.000 .001 -1.404 162
PHQ-9 .062 0.019; 0.105 .022 2.830 .005**
Intercept .709 -0.247; 1.666 484 1.466 145 .180 152
Age .015 0.001; 0.028 .007 2.109 .037*
Gender 157 -0.104; 0.419 132 1.189 .236
Country .075 -0.076; 0.226 .076 0.986 .326
wcC -0.001 -0.002; 0.000 .001 -1.723 .087 .
GAD-7 .086 0.036; 0.135 .025 3.442 .001%**
Neg Emotion Intercept -0.001 -0.725; 0.723 .366 -0.003 .997 114 .083
Age .008 -0.001; 0.017 .004 1.810 .072.
Gender 204 -0.024; 0.432 116 1.767 .079.
Country .031 -0.083; 0.145 .058 0.536 .593
wcC -0.001 -0.001; 0.000 .000 -1.362 175



Anxiety

Anger

PANAS_NA

Intercept
Age
Gender
Country
WC

GAD-7

Intercept
Age
Gender
Country
wcC

PANAS_NA

Intercept
Age
Gender
Country
WC

GAD-7

Intercept
Age
Gender
Country
wcC

GAD-7

.030

337

.008

.225

.041

-0.001

.049

-0.072

.000

.069

.017

.000

.007

-0.016

.000

.070

.022

.000

.014

-0.080

.001

.058

.028

.000

.01

0.014; 0.045

-0.296; 0.971

-0.001; 0.017

0.000; 0.450

-0.076; 0.158

-0.001; 0.000

0.019; 0.078

-0.330; 0.186

-0.003; 0.003

0.000; 0.138

-0.021; 0.055

0.000; 0.001

0.001; 0.013

-0.259; 0.227

-0.003; 0.003

0.003; 0.136

-0.015; 0.060

0.000; 0.001

0.004; 0.024

-0.242; 0.082

-0.001; 0.003

-0.005; 0.121

-0.001; 0.056

0.000; 0.000

0.004; 0.019

.008

.320

.005

114

.059

.000

.015

130

.001

.035

.019

.000

.003

123

.001

.033

.019

.000

.005

.082

.001

.032

.014

.000

.004

3.720

1.052

1.705

1.974

0.694

-1.147

3.298

-0.554

-0.005

1.968

0.907

1.673

2.348

-0.130

0.065

2.075

1.176

2.071

2.743

-0.979

1.238

1.811

1.909

0.646

2.928

.000**

294

.090 .

.050 .

489

.253

.001*

.581

.996

.051.

.366

.096 .

.020*

.897

.948

.040*

242

.040*

.007**

.329

218

.072.

.058 .

519

.004*

13

.108

27

27

29

.083

.077

.097

.097
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Note. *p < .05, ** p < .01, ***p < .001. PANAS = Positive Affect Negative Affect Schedule. NA
= negative affect. PHQ-9 = Depression scale from Patient Health Questionnaire. GAD-7 =

Generalized Anxiety Disorder Scale. WC = word count.



