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Abstract

Background: There is increasing theoretical interest in the idea that a greater

tendency for the mind to wander may reduce positive emotion experience, with

specific interest in clinical conditions such as depression that are characterised by

reduced pleasure experience (anhedonia). However, it is unclear to what degree

these claims are empirically supported.

Objective: A systematic review was conducted to examine the evidence regarding

the association between mind wandering and positive emotion experience.

Method: The Cochrane library, MEDLINE, PsycINFO, and Web of Knowledge
databases were searched. A narrative discussion considered both the pattern of

findings and the methodological approaches utilised in this literature.

Results: 879 studies were identified and 21 relevant papers were fully reviewed,

consisting of cross-sectional, prospective and manipulation studies.

Conclusions: Fourteen out of 15 cross-sectional studies supported the claim that
increased mind wandering was related to decreased pleasure experience. One
prospective study indicated that mind wandering generally preceded but was not
subsequent to reductions in positive mood. There were six studies that
manipulated mind wandering experimentally, four of which found that inducing
greater mind wandering led to reduced positive affect and two of which found null
results. Overall, this literature supports the claim that greater mind wandering is
related to reduced positive affect. However, very few studies examined this
relationship in the context of depression and therefore it remains to be established
if these findings generalise to clinical populations.

Keywords: Mind wandering, positive affect, anhedonia
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Introduction

Major Depressive Disorder (MDD) is defined in the Diagnostic and Statistical
Manual of Mental Disorders (DSM-V) as a cluster of symptoms including
depressed mood and/or loss of pleasure and interest that results in functional
impairment lasting at least two weeks (American Psychiatric Association, 2013).
MDD is a highly prevalent condition that frequently has a chronic, relapsing
prognosis. Point prevalence in the UK is estimated at 2.6% (McManus, Meltzer,
Brugha, Bebbington, & Jenkins, 2009), with a lifetime prevalence of 30-40%
(Kruijshaar et al. 2005). Current treatments are only partially effective, with 40%
experiencing MDD classified as “treatment-resistant” (Al-Harbi, 2012). In addition,
60% of those responding to treatment, half will relapse within two years (Geddes et
al., 2003). As a result, MDD has a huge impact on work productivity and
absenteeism, wider society and the healthcare system. In the UK, MDD has been
estimated to cost the economy approximately £12 billion per year (Layard, 2006).
There is therefore a need to improve clinical outcomes. One way to do so is to
focus on prognostically important but clinically neglected features of MDD. With
better understanding of what causes and maintains features, we can then target
these systematically. This could be applied to treating previously neglected areas

of MDD.

One such feature is anhedonia. Anhedonia is a core symptom of MDD,
defined as a “loss of interest and pleasurable feelings” and “capacity for enjoyment,
interest, and concentration is reduced” (F32, The World Health Organisation
[WHO], 2010). Anhedonia can be seen as a deficit in positive affect. The systems
that regulate positive affect have been argued to be at least partly orthogonal to
those that control negative affect (Watson, Clark & Tellegen, 1988). Therefore,

existing treatments that focus primarily on reducing negative affect are unlikely to
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be effective in building positive affect, as it is likely that different mechanisms may
underpin the positive and negative affect symptoms of MDD (Dunn, 2012).
Prolonged symptoms of anhedonia are significant predictors of a poor course of
MDD and sub-optimal treatment outcome (Morris, Bylsma, & Rottenberg, 2009;
Spijker, Bijl, De Graaf, & Nolen, 2001, Vrieze et al., 2014). If treatments can better
repair anhedonia, this may, therefore, result in improved MDD outcomes. To repair
positive affect deficits in MDD, it is first necessary to characterise the psychological

mechanisms which underpin anhedonia so that these can be targeted in therapy.

One candidate mechanism linked to reduced pleasure generally (and
anhedonia specifically in the context of MDD) is mind wandering (MW). MW is a
“shift in the focus of attention away from the here and now, towards one’s private
thoughts and feelings” (pp.818, Smallwood, O'Connor, Sudbery, & Obonsawin,
2007). MW is similar to daydreaming and is also known as “mind pops”, “off-task
thinking”, “task-unrelated thoughts”, “images” or “zone outs” (Schooler et al., 2002).

MW is the inverse of present moment awareness that aims to be cultivated in

mindfulness practices (Kabat-Zinn, 2009; Mrazek, Smallwood, & Schooler, 2012).

The theoretical claim has been made that a greater tendency to mind
wander is linked to reduced positive affect experience (Killingsworth & Gilbert,
2010; Ottaviani et al. 2015; Stawarczyk, Majerus, Van der Linden, & D’Argembeau,
2012), but how well this claim is empirically supported remains to be established.
This review will examine the evidence in support of this claim, considering both the
pattern of findings observed and what methodologies underpin these findings. To
robustly establish MW as a mechanism reducing positive affect, it is important to
show: i) greater MW correlates with reduced positive affect (cross-sectional

evidence); ii) greater MW at time one predicts reduced positive affect at time two
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when controlling for positive affect at time one (prospective evidence); and iii) that
experimentally manipulating MW leads to altered positive affect (causal evidence).
This review will consider whether these three strands of evidence are in place.
Moreover, the review seeks to highlight whether any evidence exists that
specifically links MW and reduced positive affect in clinical conditions such as

MDD.

Methods
The Preferred Reporting Items for Systematic reviews and Meta Analyses
(PRISMA) checklists were used as a guideline for this systemic review (Moher,

Liberati, Tetzlaff, Altman, & The PRISMA Group, 2009).

Inclusion and Exclusion Criteria

The inclusion criterion for the study sample were adults aged from 17-65
(including both clinical and non-clinical studies). We excluded samples with adults
aged over 65 or children aged under 17, given evidence that MW is a slightly
different phenomenon across the life span and that depression presents in different

ways in early and later life (Alexopoulos; 2005, Giambra, 1974; Radloff, 1991).

Studies had to include a validated measure of positive affect/anhedonia and
a validated measure of MW (or a related construct such as daydreaming or present
moment awareness). The one exception to this was studies using experience-
sampling methodologies, for which we allowed non-validated measures of MW and
positive affect to be reported. We excluded studies that reported eudaimonic
measures of wellbeing (i.e., meaning and purpose) because the focus of interest
here was specifically positive affect experience. As one of the aims of the review
was to explore what kinds of methods have been used to assess the associations

between MW and positive affect, any study design was eligible. Studies were not
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selected if they were: (a) a review article; (b) not published in English; (c) not
available in full text; and (d) non-peer reviewed. See appendix A for further

inclusion criteria information.

Information sources

The following databases were used for computerised searches: Cochrane
library (1972-present), Web of Knowledge (1900-present), Healthcare databases
advanced search (HDAS) which incorporates MEDLINE (1966-present) and
PsycINFO (1800-present). Furthermore, reference lists of pertinent review articles
and chapters (e.g., Killingsworth & Gilbert, 2010; Schooler et al. 2014) were

reviewed for relevant publications between January 2016 and March 2016.

Search Strategy

The exact search terms (including wild cards) are reported in Appendix B.
We searched for MW and related concepts (self-generated thought, daydreaming,
absent-mindedness, task unrelated thought or stimulus independent thought). We
also searched for widely used measures of MW, including low scores on the Acting
With Awareness facet of the Five Facet Mindfulness Questionnaire (FFMQ); Baer,
Smith, Hopkins, Krietemeyer & Toney, 2006) and the Mindful Attention Awareness
Scale (MAAS; Brown & Ryan, 2003). All articles had to have at least one such

definitional term or commonly used measure of MW in the title or abstract.

We also searched for positive affect and related concepts (including
anhedonia) and commonly used measures including the Positive and Negative
Affect Schedule (PANAS; Watson, Clark & Tellegen, 1988) and the Temporal
Experience of Pleasure Scale (TEPS; Gard, Gard, Kring, & John, 2006). All articles

had to have at least one commonly used measure of positive affect in the title or
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abstract. If studies relied on a clinical measure of positive affect (e.g., anhedonia)

this needed to be in the context of MDD.

Study Selection

The titles and abstracts that met the inclusion criteria were selected. A more
detailed review of the full article was then conducted to determine if a study was

eligible to be included in the review.

Evaluating Study Quality

The Cochrane Collaboration tool for assessing risk of bias was used to
assess bias in any randomised control trials (RCTs) included in the review (Higgins
et al, 2011). The Critical Appraisal Skills Programme (2013) guidelines were drawn

upon to evaluate the quality of studies.

Results

Initial searches produced 879 potentially relevant articles. After applying
inclusion and exclusion criteria to the titles, 85 articles remained. Forty-two
duplicates of other records were then removed, leaving 65 articles. Of these
remaining 65 articles, 21 were subsequently rejected as data extraction processes
revealed that the full paper did not meet eligibility criteria (a majority failed to
include validated measures of positive affect and/or MW). Figure 1 presents this
information in flow diagram format. See Appendix C for the title of studies not
included in the review and justification of why they were rejected. Of the 21 studies
remaining, these used a wide range of measures of MW and positive affect
(summarised in Table 1). Table 2 details study characteristics, outcomes and risk

of bias of studies included in the review.
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Identification

Screening

Eligibility

Included

Cochrane MEDLINE/ PsychINFO Web of Science
Database PubMED
19 articles 279 articles 397 articles 184 articles
- n =879
Titles/abstracts screened.
4

Number of records meeting
criteria (excluding duplicates)

=42

!

Excluded (n = 21)

Focused on other cognitive
processes = 3

No measure of positive affect
or anhedonia = 6

Not peer reviewed = 2

Does not report on positive
affect and MW =9

Not available in English = 1

v

Full-text articles included:

(n=21)

Figure 1. Process of identification, screening, eligibility and inclusion for review and

search strategy.
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Table 1

Table of measures

14

Construct measured Measure Acronym

Description

Mind wandering Acting With Awareness, within the FFMQ-AWA
Five Facet Mindfulness
Questionnaire (Baer, Smith,
Hopkins, Krietemeyer, & Toney,
2006)

Mind wandering Daydream Frequency (DF) and IPI-DF; IPI-
Mind Wandering (MW) subscales MW
within the Imaginal Process
Inventory (Singer & Antrobus
1972)

Mind wandering Present Moment Focus item on ERS-PMF
Emotion Regulation Profile —
revised (Nelis, Quoidbach,
Hansenne, & Mikolajczak, 2011)

Eight-item measure of trait tendency to show present
moment awareness (the inverse of MW), as part of
broader mindfulness measure. Five response options
from 1 (never or rarely true) to 5 (very often or always
true). Internal consistency for this facet has been
rated as a = .91

Twelve-item measure of trait MW; 12-item measure of
trait daydream frequency. The MW and DF subscales
are related constructs but can be distinguished from
one another. It has been suggested the MW subscale
may indicate frequent shifts in attention generally,
while the DF subscale may refer to shifts in attention
directed towards an internal focus (Mrazek, Phillips,
Franklin, Broadway, Schooler, 2013). Each subscale
has five response options, and a possible score range
of 12—60. Internal consistency of trait MW rated as a
=.85

One-item from a 15-scenario instrument measuring
“up regulation” (responding in a way that enhances
positive emotion) and “down regulation” (responding
in a way that enhances negative emotion). Low
scores indicate trait MW. Cannot conclude on internal
consistency of a single item
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Mind wandering

Mind wandering

Mind wandering

Positive affect

Positive affect

Experience sampling ESM
methodology thought probes

Mindful Attention Awareness MAAS
Scale (Brown & Ryan, 2003)

Sustained Attention to Response  SART
Task (Robertson, Manley,

Andrade, Baddeley & Yiend,

1997)

Experience sampling ESM
methodology (ESM) thought
probes

Positive affect (PA) subscale from PANAS-PA
the Positive and Negative Affect
Schedule (PANAS; Watson, Clark

15

One-item or more to measure momentary or
retrospective experience. An example of MW probes
might be “are you thinking about something other
than what you are currently doing?” (yes/no
response), “Were these thoughts, pleasant,
unpleasant or neutral?” Reliability in ESM is derived
from repeated assessment rather than number of
items/Cronbach’s alpha. This justifies small numbers
of face valid items to assess a construct

Fifteen-item scale measuring mindful-attention traits
(the inverse of MW). Participants rate on a scale from
1 (almost always) to 6 (almost never). Low scores
indicate trait MW. Internal consistency for this
instrument has been rated above a = .80

Computer task measuring attention lapses and uses
online probes. Performance on this test is stable over
time. Low scores indicate momentary MW

One-item or more to measure momentary or
retrospective experience of PA. An example item of
PA might be “how positive is your mood at the
moment?” (Rating on a Likert scale, e.g. 1 (not at all)
to 7 (extremely), or “how did you feel before/after your
daydream?”

Ten-item scale to measure positive mood at state or
trait level. The PANAS-PA uses a 5-point scale that
ranges from 1 (very slightly or not at all) to 5
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Positive affect

Positive affect

Positive affect

Positive affect

Positive affect

& Tellegen, 1988)

Pleasant affect scale (Diener &
Emmons, 1984)

Positive States of Mind (Horowitz,
Adler & Kegeles, 1988)

Anhedonic depression (AD)
subscale within the Mood and
Anxiety Symptom Questionnaire
(Watson & Clark, 1991)

Subjective Happiness Scale
(Lyubomirsky & Lepper; 1999)

Positive affect subscale within
Subjective well-being Scale
(Albuguerque & Tréccoli, 2004)

PAS

POMS

MASQ-AD

SHS

SWS-PA

16

(extremely) Internal consistency for this facet has
been rated as a = .88

Nine-item scale to measure daily positive mood
descriptions. Participants use a 7-point scale from 1
(not at all) to 7 (extremely). Internal consistency rated
between a = .78-.94

Seven-item instrument to measure pleasure
experience on a 4-point scale. Participants rate from
0 (inability to achieve this state) to 3 (full attainment).
Internal consistency for this instrument has been
rated as reasonable a = .77

Twenty-two-item instrument with subscales that
reverse score positive affect and measures loss of
interest. Each item is rated ona 1 (not at all) to 5
(extremely) Likert-type scale. Good internal
consistency has been found for this subscale, rated
as a =.781t0.92. (Watson et al., 1995)

Four-item instrument to measure trait happiness on a
7-point scale ranging from 1 (not a happy person) to 7
(a very happy person). Internal consistency for this
instrument has been rated as a =.86

Twenty-two-item facet to measure well-being on 5-
point scale ranging from 1 (not at all) to 5 (extremely).
Good internal consistency (a =.95). Original validation
of measure not available in English
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Table 2

Study characteristics, outcomes and risk of bias of studies included in the review

17

Author(s) Aims Method/design  Sample Measure Measure of Main findings Evaluation Risk of
of PA MW (withr, p, B, bias
d,band n?
values)
Atanes et al. Explore Correlational Non-clinical. 450 SWS-PA MAAS MAAS was Strengths: Unclear
(2015) associations  cross-sectional  Primary positively Large sample
between guestionnaire healthcare correlated size
mindfulness,  design professionals with SWS-PA o
stress and mean age = r=.45, Limitations:
subjective 36.7 (SD=9.1), p<.001 Possibility of
well-being 94% females social
desirability
bias due to
work setting
Black, Semple, Explore Correlational Non-clinical. 31  PANAS- MAAS No significant Strengths: Unclear
Pokhrel & associations  cross-sectional medical PA correlation Explorative
Grenard (2011) between guestionnaire students, M age between study into
mindfulness,  design =24.5,SD = PANAS-PA executive
self-control, 3.2. 50% and present functioning
and working females moment o
memory awareness r = Limitations:

Low sample
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Branstrom,
Duncan, &
Moskowitz,
(2011)

Brown & Ryan
(2003, Study 1)

Explore the
associations
between
psychological
functioning
and
mindfulness

Explore
associations
between
MAAS and
well-being
measures

Correlational
cross-sectional
guestionnaire
design

Correlational
cross-sectional
guestionnaire
design

Non- PSOM
clinical.1,000

individuals

contacted in

general

population, 282
responded aged

18-60 years,

59% females

PANAS-
PA, PAS

Non-clinical.
Undergraduate
students and
community
adults took part.

5 samples N =
1,253, age
range 17-62
years

FFMQ-AWA

MAAS

.01

FFMQ-AWA
was positively
correlated
with PSOM,

r=42,p<
.001

MAAS was
positively
correlated
with PANAS-
PAr=.30 -
39, p<
.0001, inall 3
samples
where
PANAS-PA
was
measured

18

size. Skewed
distributions

Strengths: Unclear
Good sample

size

Limitations:
Skewed
sample

of highly
educated
women.
Potential for
social
desirability
bias

Strengths: Unclear
Good sample

sizes.
Limitations:

Self-report
may produce
social
desirability
response
(MAAS was
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Carciofo, Du,
Song & Zhang
(2014)

Deng et al.
(2012)

Study 3:
Explore
associations
between
sleep quality,
MW and
affect

Explore
validity and
reliability of
MAAS

Correlational
cross-sectional
guestionnaire
design

Correlational
cross-sectional
guestionnaire
design

Non-clinical. N =

270 Chinese
students aged
18-21 years.
Mean age =
18.9 years, SD
=.79, 72.5%
females

Non-clinical. 263

Chinese
students mean
age = 20.5

years, SD = 1.0,

21.3% females

IPI-DF, IPI-
MW
(Chinese
version);

MAAS
(Chinese
version)

andinall 5
samples
where PAS
was
measured, r =
16-.40,p <
.01 (for 2
samples; p <
.0001 for 3
samples)

IPI-DF (r = -
.33) and IPI-
MW (r = -.38)
(significant at
p <.0005
level) were
negatively
correlated
with PANAS-
PA

MAAS was
positively
correlated
with PANAS-
PA, r=.23,

p <.001

also
moderately
correlated
with a social
desirability
measure also
included in
the study)

Strengths:
Large sample
size.

Limitations:
Homogenous
sample used

Strengths:
Large sample
size.
Limitations:

Homogenous
sample used

19

Unclear

Unclear
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Desrosiers,
Klemanski,
Nolen-
Hoeksema
(2013)

Quoidbach,
Berry,
Hansenne, &
Mikolajczak,
(2010)

Explore
associations
between
mindfulness
facets and
anxiety and
depression

Explore
associations
between
savouring and
positive
emotion

Correlational
guestionnaire
cross-sectional
design

Correlational
cross-sectional
guestionnaire
design

Clinical MASQ-
sample.187 AD
treatment for

anxiety and

depression

seeking adults
mean age = 38
years, SD =
14.2, 64.6%
females

Non-clinical. 282 PANAS-
university PA; SHS
students and

staff mean age

= 33.6 years,

SD =13.9, 73%

females

FFMQ-AWA

ERS-PMF

Anhedonia
and trait AWA
were
significantly
negatively
correlated in
a path
analysis
model,

B =28,p<
.01. However,
in a more
parsimonious
validation
model, AWA
was no longer
significantly
related to AD,
B =.23

PANAS-PA
was positively
associated
with being
present (r =
.29, p <.01)

Strengths:
Large sample
size,
parsimonious
model used.

Limitations:
Subject to
self-
presentation
biases

Strengths:
Large sample
size,
exploratory
study
investigating
savouring
strategies.

Limitations:
Homogenous

20

Unclear

Unclear
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Zvolensky et al.
(2006)

Brown &
Ryan (2003,
Study 4)

Explore Correlational
associations  cross-sectional
between guestionnaire
mindful- design

attention and
mood, anxiety
and health

Correlational
ESM design

Explore trait
and state
mindfulness
and day-to-
day well-
being.

Non-clinical. 170

young adults
mean age =
22.2 years, SD
=7.6,55.8%
females

Non-clinical.
Undergradua
te students
and
community
adults took
part.

2 samples N
= 166, age
range 18-62
years

MASQ-
AD,

PANAS-

PA

PAS, ESM
probe “how
did you feel
during this
activity?”

MAAS

MAAS; ESM
probe: “to
what degree
were you
having these
experiences?
” (Items from
MAAS
presented)

MAAS was
positively
correlated
with PANAS-
PA(r=.17,p
<.05) and
negatively
correlated
with MASQ-

AD (r=.31,p

<.01)

MAAS
scores
were
unrelated
to day-to-
day
pleasant
affect. ESM
MW probes
were
negatively
related to
PASTr =

21

group
sample. SHS
scale not
reported on

Strengths: Unclear
Large sample

size.

Limitations:
Homogenous
group used

Strengths: Unclear
Good

ecological

validity.

Combination

of trait and

state

measures to

measure

construct

Limitations:
Unknown
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Franklin et
al. (2013)

Explore
associations
between MW
content and
mood

Correlational
ESM design

Non-
clinical.105
participants
M age = 23.1
years, SD =
7.4, 67.6%
females

ESM probe
“how
positive is
your mood
at the
moment?”

ESM probe
“‘were you
off-task?”
(Yes/no) If
yes,
participants
also
answered on
how useful
and
interesting
these
thoughts
were from 1
(not at all) to
5 (extremely)

25,p <
.0001

Positive
mood had
higher
rating for
on-task
thoughts in
comparison
to off-task
thoughts, b
=.16,p <
.0001.
Positive
MW
content
was also
associated
with
increased
PA for

22

time delays
as
participants
completed
paper forms
and recorded
time lag from
pager signal,
which may or
may not be
accurate

Strengths: Unclear
Good
ecological

validity
Limitations:

Homogenous
sample used.
No effect
sizes
reported
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Killingswort  Explore ESM/prospective
h & Gilbert  associations  design
(2010) between MW,

mood and

daily activities

Non-clinical.
2250 adults,
mean age =
34 years,
58.8% males

ESM probe
“‘How are
you feeling
right now?”
(ona
continuum
from good to
bad)

ESM probe:
“Are you
thinking
about
something
other than
what you are
currently
doing?” with
one of four
response
options: no;
yes,
something
pleasant;
yes,
something
neutral; or
yes,
something
unpleasant

interest, b
=.136,p =
.02, but not
for
usefulness,
p=.78

Greater
MW was
associated
with less
PA, slope b
=-8.79,p
< 0.001.
MW
explained
10.8% of
within-
person
variance in
happiness
and 17.7%
of between-
person
variance in
PA. Time
lag
analyses
revealed a
significant
relationship

Strengths:
Good
ecological

validity. Large

sample.
Limitations:
Single self-

report for MW

and PA

23

Unclear
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McVay,
Kane,
Kwapil
(2009)

Explore
associations
between MW
in the
laboratory
and in
everyday life
and task
performance

ESM; Laboratory
design

Non-clinical.
72 students,
aged
between 18-
35 years

ESM probe:
“| feel happy
right now”
(ona1l-7
scale)

SART; ESM
probe via
PDA asked if
“current
thoughts had
wandered
from their
activity? (1
yes; 0 no)

were MW
preceded
but was not
subsequent
to
reductions
in PA (b = -
1.34,p<
.001)

MW in the
laboratory
was
associated
with MW in
everyday
life, b =
1.29.
Subjects
with high
PA in
everyday
life reduced
MW
differences
between
subjects
with high
versus low
laboratory
MW rates,

Strengths:
Good use of
dual design
of
experimental
and
ecological
valid methods

Limitations:
PA not
measured in
the laboratory

Unclear
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Poerio,
Totterdell,
Emerson,
Miles (2015)

Explore
daydreaming
content and
influence on
positive mood

Correlational
ESM design

Non-
clinical.101
people,
mean age =
22.3 years,
SD =5.2,
80.1%
females

ESM probe:
“‘How did
you feel
before/after
your
daydream?”

ESM probe
to report on
most recent
daydreams

b=-.6

Daydream
type
“social”
relative to
“non-social”
type was
associated
with
increased
happiness,
p < .05 (for
two out of
five PA
items),

p <.001
(for three
out of five
items).
Participants
already

“high” in PA

did not
increase
post-social
MW. Those
low in PA
significantly
increased
in PA after
social

Strengths:
High
ecological
validity

Limitations:
Possibility for
demand
characteristic
s. Reliance
on
retrospective
reports

25
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Poerio,
Totterdell,
Emerson,
Miles (2016)

Explore
function of
social
daydreaming
during a life
transition

Correlational
ESM design

Non-
clinical.103
students,
mean age =
19.3 years,
SD =2.3,
72.8%
females

ESM probe:
a single item
measuring
positive
feelings in
response to
a daydream

ESM probe:
“Right before
you were
signaled,
were you
daydreaming
?” (“Yes” =1,
“No” = 0). If
no, “Please
think about
your last
daydream
that involved
another
person or
people”

daydreams
p <.001,
d=-.71

Social
daydreams
were not
associated
with feeling
more
positive
over time
for “late
starters” in
the study
(B =.006, p
=.17).
When
considering
whole
sampling
period,
social
daydreams
were
associated
with
increases
in PA, B =
.007,p<

Strengths:
High
ecological
validity

Limitations:
Participants
commenced
the study at
different time
points. Some
reliance on
retrospective
reports

26

Unclear



Running head: MIND WANDERING AND ANHEDONIA

27

Branstrom, Explore the Randomisation  Clinical sample
Kvillemo, effects of design to (health seeking).
Brandberg & mindfulness intervention 71 people with a
Moskowitz training on group or a wait- previous cancer
(2010) psychological list control diagnosis. Mean
well-being group age =51.8
years, SD =
9.86. 99%
females

PSOM

FFMQ-AWA

.001

Significant
change in
PSOM, d =.50
and MW
FFMQ-AWA,
d=.37
following
mindfulness
intervention,
based on the
difference
between the
group means
at baseline
and follow-up
change
scores.
Correlation of
MW and PA
were
negatively
correlated, r =
.32,p<.01

Strengths:
Power
calculated

Limitations:
No blinding of

group
assignment

High



Running head: MIND WANDERING AND ANHEDONIA

Brooker et al.
(2012)

Explore the
impact of
occupational
mindfulness
intervention
on wellbeing

Longitudinal
observation
design

Non-clinical. 34  PANAS-
participants PA
mean age =

42.9 years, SD

= 9.6, 59%

females

FFMQ-AWA

Significant
increase in
PANAS-PA
post
intervention, d
=.33. No
significant
difference for
FFMQ-AWA
score from
pre to post
intervention, d
=-.04

Strengths:
Exploratory
study using
adapted
mindfulness
intervention

Limitations:
Small sample
size. No

control group.

Manipulation
check
unsuccessful

28

Unclear
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Hanley Explore link RCT. Non-clinical. 51
Warner, between brief Participants students, mean
. mindfulness engaged in age = 20.24
Dehilii, Canto,  intervention,  either a mindful years, SD = 2.2,
Garland (2015)  gattention and  or control 65% females
affect dishwashing

practice

PANAS-
PA

FFMQ

Sig. increase
in PANAS-PA
facet
“inspired”, but
not for other
PA facets
from pre to
post
intervention
for
experimental
group,
d=.42. State
mindfulness
(total FFMQ)
increase post
intervention
relative to
control arm /4
=43,p<
.002. FFMQ
total positively
associated
with higher
levels of
positive affect
r=31,
p <.001

Strengths:
Control group
used

Limitations:
Weak
measure of
MW

29

Unclear



Running head: MIND WANDERING AND ANHEDONIA

Perez-Blasco,
Viguer, Rodrigo
(2013)

Smallwood,
Fitzgerald,
Miles & Phillips
(2009)

Explore
effects of a
mindfulness
intervention
on well-being

Explore effect
of positive,
negative and
neutral mood
states on MW

RCT.
Participants
were assigned
to either a
mindfulness
intervention
condition or no
control (no
intervention,
but offered
mindfulness
session post
follow up)

Experimental
design (where
mood was
induced and
then examined
what impact
this had on
frequency of
MW)

Clinical sample  SHS
(health seeking).

26 breast-

feeding mothers

mean age =

34.3 years, SD

=4.72

PANAS-
PA

Non-clinical. 59
undergraduates
M age = 21.7
years, SD = 2.0,
42.4% males

FFMQ-AWA

Behavioural
incidences
on SART
Thinking
Content
component

There was a
greater
increase in
FFMQ-AWA
for those in
the
mindfulness
group than
those in the
control group
(n?=.42),
but there was
no significant
difference
between
groups for
change in
SHS pre to
post
intervention (
n?=.07)

Negative
mood was
associated
with

increases in
thought
unrelated
topic and task
related
interference

30

Strengths: Unclear
Control group

used, effect

sizes

calculated

Limitations:
Small sample
size

Strengths:
Study design
allows for
causal
inferences of
mood on
attention.

High

Limitations:
Reliance on
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Marchetti, Explore direct Laboratory Non-clinical. 79  PANAS-
Koster, De and indirect design (where  undergraduates PA
Raedt (2012) relationship mood and mean age =
between MW  accessibilityto  20.3 years, SD
and negative =2.6, 75.9%
accessibility cognitions was  females
to negative measured prior
thoughts to and post
probes during a
SART task)

SART

relative to
positive
mood, 7?2 =
.10

MW was
associated
with reduced
positive mood
from t1 to t2,
d=1.05

31

retrospective
reports

Strengths: Unclear
Adequate
sample size

Limitations:
Low
ecological
validity

Note. PA = positive affect; SGT = Self generated thought; SART = Sustained Attention Response Task; PDA = Personal Digital

Assistant; Sig = significant. Non-clinical samples were defined as populations including students, the general population and

staff. Clinical samples were defined as samples that were seeking treatment. Clinical samples were then sub grouped to include

clinical health-seeking samples, such as breast-feeding mothers or those with a previous cancer diagnosis and mental health

clinical samples seeking treatment for depression and anxiety.
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Critical Evaluation
Risk of bias

Table 2 highlights risk of bias estimation for reported studies. One study was
considered to have high risk of bias due to the authors declaring that the students
may have deduced the purpose of the study, influencing the results (Smallwood,
Fitzgerald, Miles & Phillips, 2009). One study described no blinding procedure
(Branstrom, Kvillemo, Brandberg & Moskowitz, 2010), in the context of a RCT. All
other studies were considered to have an unclear bias, due to a lack of information
as to whether participants guessed the hypotheses of the study, and lack of
information regarding missing data. Sequence and randomisation information,
omission or relevant outcomes pertinent to study aims that were unreported, or

reported elsewhere additionally led to an unclear bias classification.

Cross-sectional studies

Nine questionnaire studies included analyses of the relationship between
anhedonia/positive mood and MW/mindful attention. Eight of these studies found
more MW was linked to less positive affect. The consistent negative association
between positive affect and MW was found across a diverse range of samples,
including health professionals (Atanes et al., 2015), students (Carciofo, Du, Song,
& Zhang, 2014; Deng et al., 2012; Quoidbach, Berry, Hansenne, & Mikolajczak,
2010), treatment seeking adults with mood disorders (Desrosiers, Klemankski, &
Nolen-Hoeksema, 2013) and the general population (Brown & Ryan, 2003, Study

1; Branstrom, Duncan, & Mokowitz, 2011 Zvolensky et al., 2006).

Most studies reported moderate to large effect sizes, using Cohen’s (1998)

conventions. Two non-clinical sample studies (Deng et al., 2012; Zvolensky et al.,
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2006) revealed small effect sizes. One study reported no association between
positive affect and MW (Black, Semple, Pokhrel, & Grenard, 2011). This is likely to

be due to the small and homogenous sample used, with potential range restriction

effects in both MW and positive affect in this study.

Zvolensky et al.’s (2006) study found moderate negative associations when
considering anhedonic depression in relation to mindful-attention in a sample
selected from the general population. Desrosiers, Klemanski and Nolen-Hoeksema
(2013) similarly found moderate effects between anhedonia and mindful-attention
in a treatment seeking clinical sample for anxiety and depression. When using a
more parsimonious model, where results from an initial path analysis were used to
create a parsimonious model of the relationships between facets of MW and
anhedonia, this relationship became non-significant. The authors suggest that the
“acting with awareness” (p. 11) aspect of mindfulness may be stronger when there
IS an interaction between MW and other facets of mindfulness (e.g., observing,

non-judging, describing etc), in order to predict positive affect.

Limitations within these studies include the validity of measures used. The
SWS-PA (Albuquerque & Troccoli, 2004) was developed in Brazil and validation of
this measure in English is not available. Therefore, the results of Atanes et al.’s
(2015) study using a health professional sample should be considered with
caution. The results overall from questionnaire studies suggests there is a

moderate negative relationship between positive affect and MW.

Six studies used a correlational ESM design; one of these included a
prospective design (discussed later). All studies consistently found a significant
relationship between MW and positive affect. ESM has been found to be less

influenced by memory biases than retrospective questionnaires (Scollon, Prieto, &
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Diener, 2009). Two non-clinical sample studies with correlational ESM designs
found that present moment focus, or on-task thoughts were associated with
increased positive affect (Brown & Ryan, 2003; Franklin et al., 2013). Similarly, two
studies used ESM with a non-clinical sample and found that, within-subjects,

occasions of MW (i.e., the inverse of present moment focus) were associated with

less positive affect (Killingsworth & Gilbert, 2010; McVay, Kane, & Kwapil, 2009).

However, two non-clinical ESM design studies found that greater MW was
associated with increased positive affect when the content of the MW was of a
social nature, for example, when picturing others with whom the daydreamer had a
noteworthy relationship with, or daydreams were about an imaginary person or
people (Poerio, Totterdell, Emerson, & Miles, 2015; Poerio, Totterdell, Emerson, &
Miles, 2016). This suggests that MW may not be problematic per se and that the
content of MW may be an important determinant of the affective consequences.
Although high in ecological validity, these studies rely on self-report and may be

subject to demand characteristics.

In conclusion, the questionnaire and ESM cross-sectional studies generally
reveal a negative relationship between MW and positive affect (where greater MW
is linked to less positive affect). It is imperative to note, however, that causal
inferences cannot be made based on correlational questionnaire/ESM study
designs. In particular, we cannot infer the direction of the relationship between MW
and positive affect, nor can we rule out cofounding variables influencing these

observed associations.

Prospective studies

One non-clinical ESM study, however, included a prospective design.

Killingsworth & Gilbert (2010) included lagged analyses in their study and found
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that MW generally preceded but was not subsequent to reductions of positive
affect. We cannot establish causality here, but we can make some inferences

about directionality of MW on mood. The reliance on self-report in this study,

however should be noted.

Manipulation studies

Four studies manipulated MW (using mindfulness interventions) and
examined the impact on positive mood. These studies both used clinical health-
seeking samples, such as breast-feeding mothers (Perez-Blasco, Viguer, &
Rodrigo, 2013) or previous cancer patients (Branstrom, Kvillemo, Brandberg, &
Moskowitz, 2010) as well as non-clinical samples, such as students (Hanley,
Warner, Dehili, Canot, & Garland, 2015) and staff (Brooker et al., 2012). Two of
these studies found mindfulness training was linked to increased positive mood,
with small-medium effect sizes relative to pre-intervention scores and the control
group (Branstrom, Kvillemo, Brandberg, & Moskowitz, 2010; Hanley, Warner,
Dehili, Canot, & Garland, 2015). Two reported null results (Brooker et al., 2012;

Perez-Blasco, Viguer, & Rodrigo, 2013)

Two studies (Branstrom, Kvillemo, Brandberg, & Moskowitz, 2010; Perez-
Blasco, Viguer, & Rodrigo, 2013) used randomised controlled trial designs which
involved randomly allocating participants to either receive a mindfulness
intervention (such as an eight week course), or to a control group (wait list for
intervention or receive no intervention). Manipulation checks were completed for
both of these studies pre and post the intervention to assess change in MW. One
study (Perez-Blasco, Viguer, & Rodrigo, 2013), despite a significant MW

manipulation check and improvement in MW post intervention, found no significant
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difference between the experimental and control group for positive affect following

a mindfulness intervention.

One study, by Hanley, Warner, Dehili, Canot and Garland (2015) randomly
allocated participants to a mindful or control (following descriptive instructions)
dishwashing exercise in the laboratory to determine whether condition (intervention
versus control) could predict increases in positive affect. This was the case for only
one facet of positive affect (“inspired”) and not the four other facets (“alert”,

“‘determined”, “attentive”, and “active”).

An exploratory study by Brooker et al. (2012) adapted a mindfulness
intervention and used an open trial to observe the effects of mindfulness in
occupational settings. An increase in positive mood was found post group relative
to pre intervention scores, with modest effect sizes. There was no control group,
however, and a small sample size was used. A manipulation check was conducted
to see if MW had reduced after the intervention. There was no significant difference
between MW pre and post the intervention. Therefore, we cannot conclude that

MW relates to positive mood change here.

There are some limitations to these findings, such as low sample sizes
(Brooker et al., 2012) and no blinding of group assignment (Branstrom, Kvillemo,
Brandberg, & Moskowitz, 2010). Mindfulness training is also potentially a weak
measurement of MW in relation to the posed research questions, as this potentially
includes training in a combination of mechanisms such as non-reactivity and non-
judging which may or may not overlap with MW.Investigating whether people
whose mindfulness scores increased most showed largest increase in positive
affect (i.e., using mediation analyses) may give better insight into the relationship

between mindfulness training and positive mood.



Running head: MIND WANDERING AND ANHEDONIA ¥

Laboratory designs. Two studies invited participants to complete a SART
(Sustained Attention to Response Task) that measured attention lapses and can
use online probes to measure MW and mood (Marchetti, Koster, & De Raedt 2012;
Smallwood, Fitzgerald, Miles, & Phillips, 2009). Marchetti, Koster and De Raedt
(2012) measured mood and accessibility to negative cognitions prior and following
a SART task. Where negative valence of MW increased, positive mood reduced
from T1 to T2, evidenced by large effect sizes. Smallwood, Fitzgerald, Miles and
Phillips (2009) induced mood and then examined what impact this had on MW
frequency. Positive affect was associated with fewer incidences of MW, relative to
negative mood. Furthermore, the authors suggest causal inferences can be made
from this study. Although these laboratory studies can be critiqued for low

ecological validity, research indicates behavioural markers of MW in the laboratory

are comparable to self-reports (McVay & Kane, 2009).

These manipulation studies show a similar trend to findings across cross-
sectional studies, with a relationship found between anhedonia/positive affect and
MW with small to large effects. Those that have not found this relationship could be
attributed to a flawed study design, homogenous samples (such as breastfeeding
mothers), and weak measurement of MW due to reliance on a mindfulness

intervention or lack of control group. Further research is required.

Discussion
Generally, studies found that increased MW is associated with reduced
positive affect. This was revealed using questionnaire data, experience-sampling

methods, randomised control trials, intervention studies and laboratory research.

Cross-sectional studies revealed an association between increases in MW

and reduced positive affect with small to moderate effect sizes (Atanes et al. 2015;
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Branstrom, Duncan, & Mokowitz, 2011; Brown & Ryan, 2003), and three studies
showed the reverse, with increases in positive affect associated with reduced MW
with moderate effect sizes (Carciofo, Du, Song, & Zhang, 2014; Desrosiers,
Klemankski, & Nolen-Hoeksema; 2013 and Zvolensky et al., 2006). All ESM
studies included found a relationship between positive affect and MW. These
designs are generally more highly powered than a person-level design due to the
high number of occasions measured. Some studies showed that those who mind
wandered to pleasant events or social content also reported increased positive
affect (Franklin et al., 2013; Poerio, Totterdell, Emerson, & Miles, 2015; Poerio,
Totterdell, Emerson, & Miles, 2016). This may be subject to particular conditions,
for example, MW rated high for “interest” increased positive affect, but in the same
sample MW rated high in “usefulness” did not (Franklin et al., 2013). It is unknown
whether enhancing present-moment focus or reducing MW experience is key to
increasing positive affect or whether valence of thought is more important. These

mechanisms potentially tap into different cognitive processes and further research

is required in this domain.

One prospective study has made claims that MW may be the cause, and not
the consequence, of low positive affect (Killingsworth & Gilbert, 2010). These
conclusions should be interpreted with caution, given that they are based on one
self-report study. This ESM study indicates that MW predicted unhappiness, but is
inconclusive as to whether this increased negative mood or reduced positive mood.
Furthermore, this study did not include a clinical sample, required for treatment

progression.

A few studies have manipulated MW. Perez-Blasco, Viguer and Rodrigo

(2013) found no significant difference between groups in positive affect following a
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mindfulness intervention, which trained participants to shift attention towards the
present moment without judgement but did see improvement in acting with
awareness trait scores (Kabat-Zinn, 2009). This suggests first, that mindfulness
training increases FFMQ-AWA, adding accountability to using this as a measure of
MW for this review. The findings, however, suggest that training and a decrease in
MW traits do not necessarily lead to increased positive affect. It should be noted
this study has limitations, including a homogenous pool of participants and small
sample size. In the other manipulation studies, it seems that positive affect may
reduce incidences of MW (Smallwood, Fitzgerald, Miles, & Phillips, 2009), and
mindfulness interventions report increased positive affect relative to controls
(Hanley, Warner, Dehili, Canto, & Garland, 2015; Brooker et al., 2012). This

suggests that as MW reduces positive affect and vice versa, the relationship may

be bi-directional. More research on this possibility is required.

The clinical implications of this review are limited as few studies testing the
link between MW and positive affect in clinical populations were retrieved. Further
research is required into the association between MW and positive affect in clinical

samples.

Limitations

Studies in this review all used different measures of MW and it is unclear if
these are equally sensitive and, indeed, whether they all measure the same
construct. For example, daydreaming may not be identical to MW (Mrazek, Phillips,
Franklin, Broadway, & Schooler, 2013). Instruments used to assess MW often
have weak face validity, measuring related facets that are difficult to distinguish
from one another, such as behavioural markers of MW in the laboratory or

daydreaming (Mrazek, Phillips, Franklin, Broadway, & Schooler, 2013).
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It was also assumed that MW is a construct that is negatively related to
mindful-awareness (Mrazek, Smallwood, & Schooler, 2012). Given that there is
much debate on how to adequately measure mindfulness (Grossman & Van Dam,
2011) and how to define this concept (Mrazek, Smallwood, & Schooler, 2012) this
should be considered as a further limitation. One study found that acting with
awareness, known as trait MW, was no longer significantly related to positive affect
when included in a more parsimonious validation model. It may be that present-
moment focus is more complex than just “acting with awareness”. For example, we
know that mindfulness measures can consider four additional factors: including
observing, describing, non-judging and non-reactivity as other attributes that
enhance this experience (Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006). The
MAAS theoretically taps into present-moment awareness only and these selected
studies in this review revealed only moderate effects. There is similarly some
debate on the face validity of the MAAS, as it measures meta-awareness and self-
reflective ability as well as pre-occupation without deviation from a primary task
(Mrazek, Phillips, Franklin, Broadway & Schooler, 2013). This lowers the
robustness of presented findings somewhat. CASP (2013) guidelines indicate the

strongest evidence would come from studies that triangulate multiple behavioural

and self-report measures of MW with robust measures of positive affect.

Measures vary as to whether they assess state or trait variables. A trait
measure can be considered as how a person tends to act generally, and a state
measure taps into how this may vary moment by moment (Brown & Ryan, 2003).
Moreover, state and trait effects could conceivably differ. Retrospective self-reports
do not always accurately represent what occurs on a day-to-day basis for
individuals (Schwartz & Stone, 1998). Retrospective reports are also subject to

potential memory biases that can reduce measurement sensitivity (Scollon, Prieto
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& Diener, 2009). This review suggests the link between positive affect and MW has
been found at both state and trait level, however, reducing these potential

limitations.

These findings suggest there is some evidence that there is an association
between increased MW and reduced positive affect. The central aim of this
systematic review was to examine empirical support for whether the greater
tendency for the mind to wander reduces positive experience. This theoretical
claim was framed with the view to see whether future depression treatments
should aim to correct MW in order to repair anhedonia. However, given that only
one study was identified that included depressed participants, it is premature to
draw any strong clinical implications from the current findings as to whether
psychological therapies for depression would be improved by more explicitly
targeting mind wandering. Further research needs to be done to test these claims.

It may be worth considering the possibility that there could be boundary
effects on the association observed in the relationships between MW and positive
affect. For example, content of MW may moderate results. For instance, positive
affect was also associated with valence of thought in some studies (Franklin et al.,
2013; Marchetti, Koster & De Raedt, 2012; Poerio, Totterdell, Emerson, & Miles,
2015; Poerio, Totterdell, Emerson, & Miles, 2016). This suggests it may not be MW
per se that influences positive affect, rather the valence of thought. Furthermore,
we need to examine relationships between MW and negative affect. Further
research needs to establish if MW is uniquely linked to positive affect or extends to
affective experience generally. Finally, it has yet to be established in any studies
whether MW mediates the link between depression and reduced positive affect.
This is an important area to research given the pressing need to develop

treatments for anhedonia highlighted in the introduction.
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Conclusion

In summary, this review provides preliminary evidence that there is a
negative relationship between MW and positive affect. There has been a heavy
reliance on cross-sectional methods in these results. Further research is required
to address whether MW mediates the link between depression and reduced
positive affect. Does positive mood reduce MW, or does present-moment focus
enhance positive mood? The benefits of present focus and shortfalls of the
wandering mind are yet to be fully established. Should future treatments aim to

correct MW in order to repair anhedonia in depression? Further research is

required to replicate these findings in the context of depression symptoms.
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Appendix A: PICO inclusion criteria

PICO (Participant, Intervention, Comparator and Outcome) and study
design (Shamseer et al., 2015) were used to identify study characteristics as
criteria for eligibility, see Table 3. Studies of MW as mechanisms associated
with positive mood and/or anhedonia were selected for review according to the
criteria below. Assumptions and simplifications were made to deem
comparators as not applicable to the research question, to examine evidence

that mind wandering is linked to PA.

Table 3

PICO study characteristics

Study Description Rationale
Characteristics
Population Adults; students; depressed; non- Clinical and non-

depressed; males; females; age 17-65 clinical adult
populations included.

Intervention Positive affect, mood, anhedonia Terms associated
with positive mood

Comparator Not Applicable Not relevant for
research questions

Outcome MW, daydreaming; off-task thoughts; Terms associated
self-generated thought; stimulus with MW
independent thought, task unrelated
thought.

Study design Experimental designs involving Most appropriate
manipulation; cross-sectional, where designs to measure
MW is correlated with affect; research questions.

prospective longitudinal studies that
measured MW and anhedonia at
different time points. RCTs, controlled
trials, cohort studies, case series, case
reports and any naturalistic design were
included if identified.
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Appendix B: Search terms

To ensure MW was fully encapsulated in the literature search, common
alternative terms (see below) were included with a primary focus in relation to
positive affect. The search terms were: “mind wandering*” OR “day dream*” OR
“task unrelated thought” OR “self-generated* thought” OR “stimulus-
independent* thought” OR “absent-mindedness*” OR “present-moment* focus”
OR *“acting with awareness” OR “Five Facet Mindfulness Questionnaire” OR
“Mindful Attention Awareness Scale”) AND (“positive affect” OR “positive mood”
OR “positive emotion” OR “pleasure*” OR “anhedonia” OR “enjoyment” OR
“happiness” OR “Snaith Hamilton Pleasure Scale” OR “Temporal Experience of
Pleasure Scale” OR “Mood and Anxiety Symptoms Questionnaire” OR
“Fawcett-Clark Pleasure Capacity Scale” OR “Chapman Physical Anhedonia

Scale”).
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Appendix C: Excluded Studies

Table 4.

Table of title of the studies excluded and justification

55

Title of study

Authors and year

Justification for exclusion

Appreciation: individual
differences in finding
value and meaning as a
unique predictor of
subjective well-being.

Validation of the Spanish
version of the
Multidimensional State
Boredom Scale (MSBS).

Development of
Mindfulness for Pregnant
Women (MPW) Program
and its Psychological
Efficacy

A penny for your
thoughts: dimensions of
self-generated thought
content and relationships
with individual
differences in emotional
wellbeing.

Effectiveness of a
mindfulness education
program in primary
health care
professionals: a
pragmatic controlled trial.

Savoring beliefs
inventory (SBI): A scale
for measuring beliefs

Adler & Fagley (2005)

Alda, Minguez, Montero-
Marin, Gili, Puebla-
Guedea, Herrera-
Mercadal, Navarro-Gil,
Garcia-Campayo (2015)

An, Kab, Kim et al. (year
unknown)

Andrews-Hanna, Kaiser,
Turner, Reineberg,
Godinez, Dimidjian,
Banich (2013)

Asuero, Queralto, Pujol-
Ribera, Berenguera,
Rodriguez-Blanco &
Epstein (2014)

Bryant (2003)

Appreciation concept
different to present-
moment focus/MW
continuum

Boredom conceptually
different to MW

Available in Korean. Not
available in English

Did not include raw
MASQ-AD score in
analyses

Measure used for PA
was not hedonic
indicator

“Savouring” potentially
tapping into different
construct to MW
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about savouring.

Factor Analysis of the
Five Facet Mindfulness
Questionnaire in a
Heterogeneous Clinical
Sample

Dissociation between the
cognitive and
interoceptive
components of
mindfulness in the
treatment of chronic
worry.

Is mindfulness
associated with insomnia
after menopause?

Mindfulness training
increases momentary
positive emotions and
reward experience in
adults vulnerable to
depression: a
randomized controlled
trial.

Intrinsic Enjoyment and
Boredom Coping scales:
Validation with
personality, evoked
potential and attention
measures.

Rasch Analysis of the
Spanish version of the
Mindful Attention
Awareness Scale
(MAAS) in a clinical
sample

Effects of dispositional
mindfulness on the self-

Curtiss & Klemansk
(2014)

Delgado-Pastor, Ciria,
Blanca, Mata, Vera &
Vila, (2015).

Garcia, Pompéia,
Hachul, Kozasa, de
Souza, Tufik, Mello
(2014)

Geschwind, Peeters,

Drukker, van Os &
Wichers (2011).

Hamilton, Haier &
Buchsbaum (1984)

Inchausti, Prieto &
Delgado (2014)

Kee & Liu (2011)

56

Did not include raw
MASQ-AD score in
analyses

PA not reported on in
analyses

“Attentiveness”
considered as PA
construct, deemed too
similar to MW.

Does not include
measure of MW

Boredom and coping
measure used to infer
MW, potentially tapping
into different
psychological
mechanism.

Did not report on MASQ-
AD in analyses.

Intrinsic motivation does
not seem the same as
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controlled learning of a
novel motor task

Thinking Back about a
Positive Event: The
Impact of Processing
Style on Positive Affect.

Effects of mindfulness
meditation on self-rated
stress related measures:
Improvements in
neuroticism and
ecological momentary
assessment of stress.

A Controlled Evaluation
of Mindfulness-Based
Cognitive Therapy for
Patients with Coronary
Heart Disease and
Depression

How self-generated
thought shapes mood--
the relation between
mind-wandering and
mood depends on the
socio-temporal content
of thoughts.

Mindfulness,
psychological well-being,
and rock climbing: An
exploration of
mindfulness in rock
climbers and the
potential for
psychological benefit.

Imprisoned by the past:
unhappy moods lead to
a retrospective bias to
mind wandering.

Nelis, Holmes, Palmieri,
Bellelli & Raes (2015)

Oken, Miller, Goodrich &
Wahbeh (2014)

O’Doherty, Carr,
McGrann, O’Neill, Dinan,
Graham, Maher (2015)

Ruby, Smallwood,
Engen, Singer (2013).

Steinberg (2012)

Smallwood &O'Connor
(2011)

57

PA.

Addresses processing
mode not MW.

Poster presentation
without peer review, so
excluded.

PA measured by profile
of mental states, doesn’t
tap into PA as separate
dimension.

Does not measure PA
precisely

Dissertation, not peer-
reviewed.

No measure of PA
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Emotions in sport:
Perceived effects on
attention, concentration,
and performance

Being a grump only
makes things worse: a
transactional account of
acute stress on mind
wandering.

Vast, Young & Thomas
(2010)

Vinski & Watter (2013)
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No validated measure of
PA

No measure of PA
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Appendix D: Preparation and Submission Requirements for Target

Journal

Emotion

Scope of the Journal

Emotion ® publishes significant contributions to the study of emotion from a
wide range of theoretical traditions and research domains. The journal includes
articles that advance knowledge and theory about all aspects of emotional
processes, including reports of substantial empirical studies, scholarly reviews,

and major theoretical articles.

Submissions from all domains of emotion research are encouraged, including
studies focusing on cultural, social, temperament and personality, cognitive,
developmental, health, or biological variables that affect or are affected by
emotional functioning. Both laboratory and field studies are appropriate for the
journal, as are neuroimaging studies of emotional processes. Studies of
psychopathology contributing to the understanding of the role of emotional
processes in affective and behavioral disorders are also welcome. Reports of
work at the animal and molecular levels will be considered if they help to

elucidate fundamental mechanisms of emotion.

Submitting manuscripts

Submit manuscripts electronically through the Manuscript Submission Portal in
Word Document format (.doc). All tables and figures should be included in the
manuscript file. David DeSteno , Northeastern University, Boston, MA 02115,

General correspondence may be directed to the Editor's Office.

Masked Review Policy


http://www.jbo.com/jbo3/submissions/dsp_jbo.cfm?journal_code=emo3
mailto:d.desteno@gmail.com
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Masked reviews are optional, and authors who wish masked reviews must
specifically request them when they submit their manuscripts.For masked
reviews, the manuscript must include a separate title page with the authors'
names and affiliations, and these ought not to appear anywhere else in the
manuscript. Footnotes that identify the authors must be typed on a separate
page. Authors are to make every effort to see that the manuscript itself contains
no clues to their identities. If your manuscript was mask reviewed, please
ensure that the final version for production includes a byline and full author note

for typesetting.

Manuscript Submission Guideline

In addition to addresses and phone numbers, authors should supply email
addresses and fax numbers for use by the editorial office and later by the
production office. The majority of correspondence between the editorial office
and authors is handled by email, so a valid email address is important to the
timely flow of communication during the editorial process. Authors should
provide email addresses in their cover letters and should keep a copy of the
manuscript to guard against loss. Manuscripts are not returned. Manuscripts for
Emotion® can vary in length; typically they will range from 10 to 40 double-
spaced manuscript pages. Manuscripts should be of sufficient length to ensure

theoretical and methodological competence.

Most of the articles published in Emotion will be reports of original research, but
other types of articles are acceptable. Case studies from either a clinical setting
or a laboratory will be considered if they raise or illustrate important questions

that go beyond the single case and have heuristic value. Articles that present or

discuss theoretical formulations of emotion and related affective phenomena
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that evaluate competing theoretical perspectives, or that offer innovative
commentary or analysis on timely topics of inquiry may also be accepted.
Comprehensive reviews of the empirical literature in an area of study are
acceptable if they contain a meta-analysis and/or present novel theoretical or
methodological perspectives. Comments on articles published in the journal will
be considered. To facilitate a more complete understanding of the reported
results, submissions based on empirical findings must report effect sizes and

95% confidence intervals for the primary findings in each study.

Manuscript Preparation

Prepare manuscripts according to the Publication Manual of the American
Psychological Association (6th edition). Manuscripts may be copyedited for
bias-free language (see Chapter 3 of the Publication Manual). Review APA's
Checklist for Manuscript Submission before submitting your article. Double-
space all copy. Other formatting instructions, as well as instructions on
preparing tables, figures, references, metrics, and abstracts, appear in the
Manual. Additional guidance on APA Style is available on the APA Style
website. Below are additional instructions regarding the preparation of display

eguations, computer code, and tables.

Tables

Use Word's Insert Table function when you create tables. Using spaces or tabs
in your table will create problems when the table is typeset and may result in

errors.

Submitting Supplemental Materials


http://www.apa.org/pubs/books/4200066.aspx
http://www.apa.org/pubs/books/4200066.aspx
http://www.apa.org/pubs/authors/manuscript-check.aspx
http://www.apastyle.org/index.aspx
http://www.apastyle.org/index.aspx
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APA can place supplemental materials online, available via the published article
in the PsycARTICLES® database. Please see Supplementing Your Article With

Online Material for more details.

Abstract and Keywords

All manuscripts must include an abstract containing a maximum of 250 words
typed on a separate page. After the abstract, please supply up to five keywords

or brief phrases.

References

List references in alphabetical order. Each listed reference should be cited in

text, and each text citation should be listed in the References section.

Figures

Graphics files are welcome if supplied as Tiff or EPS files. Multipanel figures
(i.e., figures with parts labeled a, b, c, d, etc.) should be assembled into one file.

The minimum line weight for line art is 0.5 point for optimal printing.

For more information about acceptable resolutions, fonts, sizing, and other
figure issues, please see the general guidelines. When possible, please place
symbol legends below the figure instead of to the side. APA offers authors the
option to publish their figures online in color without the costs associated with

print publication of color figures.

The same caption will appear on both the online (color) and print (black and
white) versions. To ensure that the figure can be understood in both formats,
authors should add alternative wording (e.qg., "the red (dark gray) bars

represent") as needed.


http://www.apa.org/pubs/authors/supp-material.aspx
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http://art.cadmus.com/da/guidelines.jsp

Running head: MIND WANDERING AND ANHEDONIA 63

Permissions

Authors of accepted papers must obtain and provide to the editor on final
acceptance all necessary permissions to reproduce in print and electronic form
any copyrighted work, including test materials (or portions thereof),
photographs, and other graphic images (including those used as stimuli in
experiments).On advice of counsel, APA may decline to publish any image

whose copyright status is unknown.

Publication Policies

APA policy prohibits an author from submitting the same manuscript for
concurrent consideration by two or more publications. APA requires authors to
reveal any possible conflict of interest in the conduct and reporting of research
(e.g., financial interests in a test or procedure, funding by pharmaceutical
companies for drug research). In light of changing patterns of scientific
knowledge dissemination, APA requires authors to provide information on prior
dissemination of the data and narrative interpretations of the data/research
appearing in the manuscript (e.qg., if some or all were presented at a conference
or meeting, posted on a listserv, shared on a website, including academic social
networks like ResearchGate, etc.). This information (2—4 sentences) must be
provided as part of the Author Note. Authors of accepted manuscripts are

required to transfer the copyright to APA.

Ethical Principles

It is a violation of APA Ethical Principles to publish "as original data, data that
have been previously published" (Standard 8.13). In addition, APA Ethical

Principles specify that "after research results are published, psychologists do
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not withhold the data on which their conclusions are based from other
competent professionals who seek to verify the substantive claims through
reanalysis and who intend to use such data only for that purpose, provided that
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Abstract

Previous research has established that greater levels of mind wandering
are associated with reduced positive affect (PA) in the general population. The
present study aims to examine whether this mechanism may mediate the
relationship between depression and reduced PA (anhedonia). A community
sample (N = 69) with differing levels of depression severity took part. Using
experience sampling methodology, we measured mind wandering and PA
during everyday life and when completing a few scheduled positive activities. To
examine if mind wandering specifically influenced PA or emotion experience
more generally, we additionally measured levels of negative affect (NA). Across
both contexts, both greater mind wandering and greater depression severity
were independently associated with reduced PA and increased NA. Greater
depression severity was associated with increasing levels of mind wandering in
everyday life, but not during scheduled positive activities. Mind wandering did
not mediate the link between depression and reduced PA/increased NA.
Exploratory analyses did however reveal that a greater tendency for the mind
wander to negative rather than positive themes did mediate the link between
depression and reduced PA in everyday life. We replicated previous findings
that increased mind wandering is related to reduced PA and increased NA but
there was no evidence that this mediated the relationship between depression
and altered affective experience. However, the greater tendency for the mind to
wander to negative themes may mediate the link between depression and
affect. If depression treatment approaches are to target mind wandering this
suggests they should therefore focus on mind wandering valence in addition to

extent.

Keywords: Anhedonia; Depression; Mind wandering; Positive Affect
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Introduction

Major Depressive Disorder (MDD) is a highly prevalent and debilitating
mental health disorder that often follows a chronic, relapsing course (National
Institute for Health and Care Excellence, NICE, 2009). MDD features low mood
and significant impairment according to the Diagnostic Statistical Manual V
(DSM-V) (American Psychiatric Association, 2013). It is anticipated to become
the second most common cause of deficit in disability-adjusted life years
(DALYS) in the world by 2020 (World Bank, 1993). Prevalence at any one time
in the UK was last estimated as 2.6 in every 100 people (McManus, Meltzer,
Brugha, Bebbington, & Jenkins, 2009). This disorder has a huge impact on work
productivity and absenteeism, wider society and the healthcare system. In
England, treatment costs are estimated at £370 million per year, of which 84%
is attributable to antidepressant medication (NICE, 2009). Furthermore, current
treatments are only partially effective, with only 60% obtaining "remission" (Al-
Harbi, 2012). Of those who do remit, over half of these will relapse within two
years (Geddes et al., 2003). Given these suboptimal treatment outcomes, there

is a pressing need to develop improved treatments.

Targeting prognostically important but clinically neglected features of
depression is one way forward. By identifying what mechanisms drive these
features and then developing interventions to alter these mechanisms,
treatment efficacy can be improved. Such an approach has been successfully
followed in the anxiety disorders (e.g., Clark, 1999). For example, safety
seeking behaviours have been identified in basic research as a maintaining
feature in a range of anxiety disorders and are now systematically targeted in
treatment. This has led to an improved capacity to reduce anxiety

symptomatology. A similar approach has also started to be followed to better
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understand and treat depression. For example, rumination (repetitive negative
thought about the causes, meanings and consequences of depression) has
been identified as key mechanism driving heightened negative affect in
depression (e.g. Watkins, 2008) and is now explicitly targeted in recent
adaptation of CBT for depression (e.g. rumination focused Cognitive Behaviour

Therapy (CBT); Watkins et al. 2011).

However, a number of other important clinical features of depression
have been neglected to date, including anhedonia (a loss of interest or pleasure
in previously enjoyable activities) (see World Health Organisation, 2010).
Anhedonia can be characterised as low levels of positive affect defined as “the
extent to which a person feels enthusiastic, active, and alert" (PA; Clark &
Watson, 1991). High PA is a state of high energy, full concentration, and
pleasurable engagement, whereas low PA features sadness and lethargy” (p.
1063, Watson & Clark, 1988). Thirty-seven percent of those with a diagnosis of
depression experience clinically significant symptoms of anhedonia (Pelizza &

Ferrari, 2009).

In laboratory settings, subjective experience of PA during positive mood
inductions has been found to be diminished in depression (Dunn, Dalgleish,
Lawrence, Cusack, & Ogilvie, 2004; Rottenberg, Gross, & Gotlib, 2005;
Pizzagalli, losifescu, Hallett, Ratner, & Fava, 2008) although there is some
debate to whether this is specific to PA or whether there is a general blunting of
all emotion experience (Bylsma, Morris, & Rottenberg, 2008). There is also

evidence of reduced reactivity to positive stimuli at the psychophysiological and
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neuroimaging level (Beesdo et al. 2009; Sarchiapone et al. 2006; Treadway &
Zald, 2011). Experience sampling methods* (ESM) have also been used to
assess anhedonia in depression. These provide some, albeit less consistent,
evidence of reduced reactivity to positive stimuli in depression (Barge-
Schaapveld, Nicolson, & Berkhof 1999; Bylsma, Taylor-Clift, & Rottenberg,

2011; Thompson et al., 2012).

Prolonged symptoms of anhedonia have been found to predict a poor
depression course and sub-optimal treatment outcome in MDD (Morris, Bylsma,
& Rottenberg, 2009; Spijker, Bijl, De Graaf, & Nolen, 2001; Vrieze et al. 2014),

over and above elevations in negative affect.

Despite the prognostic importance of anhedonia, it has been relatively
neglected in existing treatment approaches (see Dunn, 2012). For example,
although cognitive-behavioural therapy (CBT) is recommended by NICE (2009)
for the treatment of depression, CBT is weighted towards targeting negative
thoughts that sustain heightened negative mood (Beck, Rush, Shaw, & Emery,
1979). Research suggests outcomes for CBT primarily show a reduction in NA
rather than an improvement in PA (Dunn, German, Hollon & DeRubeis, 2016;
Kring, Persons, & Thomas, 2007). Behavioural activation (BA) is another NICE
recommended treatment that primarily focuses on overcoming avoidance to
help clients behaviourally re-engage with potentially rewarding activities

(Cuijpers, Van Straten, & Warmerdam, 2007; Treadwell & Zald, 2011).

YIn ESM thoughts and feelings in the moment are recorded at frequent moments in everyday
life using smartphones or diaries; see Christensen, Barrett, Bliss-Moreau, Lebo & Kaschub,
2003)
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However, BA does not then go on to target the range of psychological
mechanisms that can blunt pleasure experience once an individual is engaging
with a positive activity. Therefore, BA is also unlikely to fully repair anhedonic
symptoms of depression (Bylsma, Morris, & Rottenberg, 2008). Novel treatment
approaches are needed that specifically target these underlying pleasure

blocking mechanisms (Dunn, German, Hollon & DeRubeis, 2016).

One psychological mechanism that may disrupt PA experience is mind
wandering (MW)?. Conceptually, MW overlaps with a range of other concepts
introduced in the psychological literature over the past 30 years, including
daydreaming, off-task thinking, task-unrelated thought (TUT), task-unrelated
images, stimulus-independent thought, mind pops and zone outs (Schooler,
2002). MW can be seen as the inverse of the present moment awareness that
mindfulness practices aim to cultivate (Stawarczyk, Majerus, Van der Linden, &
D’Argembeau, 2012). MW is a highly prevalent phenomenon, with one study
finding that on average we spend between 30-50% of our daily lives doing just

this (Killingsworth & Gilbert, 2010).

MW has been theoretically linked to depression (Teasdale, 1989).
People with higher depression severity scores tend to report more MW on self-
report trait questionnaires (e.g., Carriere, Cheyne, & Smilek, 2008; Ottaviani et
al., 2015; Stawarczyk, Majerus, Van der Linden, & D’Argembeau, 2012).

Moreover, dysphoric individuals exhibit more MW than non-dysphoric

2 MW is a “shift in the focus of attention away from the here and now, towards one’s private
thoughts and feelings” (p. 818, Smallwood, O'Connor, Sudbery, & Obonsawin, 2007).
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individuals during sustained attention to response tasks (SART) or reading

tasks in the laboratory (Smallwood, Fishman, & Schooler, 2007).

MW has been linked to altered emotion experience. This has been found
in the laboratory with large effect sizes where negative mood reduced attention
to task and shifted attention to task unrelated internal concerns (Smallwood,
Fitzgerald, Miles, & Phillips, 2009). Most famously demonstrated, however, was
in a large scale (N = 2,250) ESM study in the general population (Killingsworth
& Gilbert, 2010). Adults were asked to rate their mood, MW status, and whether
content of MW was pleasant, unpleasant or neutral at random intervals
throughout their daily lives. In general, the more an individual mind wandered,
the less happiness they experienced in everyday life. Killingsworth and Gilbert
(2010) additionally included time lag analyses in their study and concluded that
MW was generally the antecedent and not the consequence of reduced PA.
This implies that MW during pleasurable activities may lead them to become
less enjoyable. Furthermore, participants were no happier if the content of MW
was pleasant and were significantly unhappier if the content of MW was neutral

or unpleasant, relative to on-task thinking.

Given the elevated rates of MW in depression, it is therefore conceivable
that this partly accounts for why depressed individuals struggle to experience
positive emotions. However, this possibility has yet to be systematically tested.
There is preliminary evidence that reduced present moment awareness is
related to greater anhedonic experience in a treatment seeking sample at the
trait level (e.g. Desrosiers, Klemanski, & Nolen-Hoeksema, 2013). However, it
was unclear whether the measure of anhedonia used (the Anhedonic

Depression subscale within the Mood and Anxiety Symptom Questionnaire
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[MASQ], Watson & Clark, 1991) measures anhedonia distinct from overall
depression severity. As far as we are aware, there has been no examination of
this relationship at the state level (i.e., are depressed individuals more likely to
MW in a given moment and does this then account for reduced PA experience
in that moment). In statistical terms, this is a mediation relationship. A
mediating variable represents a mechanism through which a primary
independent variable is able to relate to the dependent variable of interest
(Baron & Kenny, 1986). In this context, it is proposed that the influence of the
independent variable (depression severity) on the dependent variable (PA) will

be at least be partially mediated by MW.

ESM is an ecologically valid way to explore psychological mechanisms in
real time, unrestricted by laboratory settings or retrospective reports (Telford,
McCarthy-Jones, Corcoran, & Rowse’' 2012). ESM has provided further
theoretical and clinical insight into MDD (Telford, McCarthy-Jones, Corcoran, &
Rowse’ 2012). In line with Clark’s (1999) approach to develop clinical treatments
and given the promising findings in ESM studies (Brown & Ryan, 2003;
Geschwind, Peeters, Drukker, van Os, & Wichers, 2011; Killingsworth & Gilbert,
2010) there is a rationale to use ESM to test the relationship between MW and
anhedonia. The focus of the present study is therefore to use a mediation
design to see if MW mediates the relationship between depression and PA

across different contexts.
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A combination of both signal® and event* contingent protocols may be
useful to do this. To be consistent with Killingworth and Gilbert’s (2010) study a
signal-contingent procedure will be used to see if MW increases in a depressed
population. However, it is conceivable that links between depression, PA and
MW may only be observed when individuals are actively engaged in a
potentially positive activity. We therefore decided to additionally use an event-
contingent protocol, which requires participants to report on their experience of
a positive event, immediately or closely after completion. This method is
appropriate to capture data that can be less commonly accessed via signal-
contingent procedures alone (Christensen, Barrett, Bliss-Moreau, Lebo, &
Kaschub, 2003). We asked participants to plan to complete a series of positive
activities (akin to positive activity scheduling techniques used in CBT and BA)

and to rate their affective experience and levels of MW immediately afterwards.

There is some debate to whether elevated MW is uniquely related to
reduced PA or is also linked to increased negative affect. Negative affect (NA)
is a subjective level of distress relating to unpleasurable engagement, aversive
mood states, including jitteriness, disgust, anger and fear. It has been proposed
that PA and NA do not simply lie at either end of a valence continuum, but
instead are at least partly orthogonal constructs (with PA emerging from the
behavioural activation system and NA emerging from the behavioural inhibition

system; Gray, 1982; Watson, 1988). NA and PA will therefore be considered

3 Signal-contingent procedures rely on participants completing reports in response to a signal
immediately that occurs randomly at different time points during the day.

4 Event-contingent procedures measure general recall of subjective experience from an activity,
rather than a momentary response as measured during signal-contingent procedures
(Christensen, Barrett, Bliss-Moreau, Lebo, & Kaschub, 2003).
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separately in this study, to see if relationships are specific to PA, or to affect

generally.

So far, we have proposed that it is simply the extent to which individuals’
MW that may alter affective experience in depression. However, recent theorists
propose that the style of MW is also important, with some styles of MW being
associated with negative outcomes and other styles of MW being linked to
positive outcomes (Schooler et al., 2014). One key aspect of MW style that may
influence affective experience is whether the mind wanders to positive or
negative themes (MW valence). In particular, when depressed individuals mind
wander, this may be to less positive themes (potentially reducing PA
experience) and/or more negative themes (potentially elevating NA experience).
As far as we are aware, this possibility has yet to be empirically tested. This is a

secondary, exploratory aim of the present study.

In summary, the present study will use ESM to examine if elevated MW
mediates the relationship between depression severity and reduced
PAl/increased NA experience at random moments in everyday life (signal-
contingent design) and when completing scheduled positive activities (event-
contingent design). Exploratory analyses will examine if it is the valence of MW

that influences any observed associations.

We predict the following (tested in turn for signal-contingent and event-

contingent data):

e ESM state measures of MW will correlate with trait measures of MW
(Five Facet Mindfulness Questionnaire - Acting with Awareness; FFMQ-

AWA) (H1).
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o Greater levels of MW will correlate with reduced PA (H2) and elevated
NA (H3) at the within-person level.
e Greater depression will correlate with greater MW (H4), reduced PA (H5)
and elevated NA (H6) at the between-person level.
o Greater MW will partially mediate the between-person relationship

between depression and reduced PA (H7) and elevated NA (H8).

Additional exploratory analyses will be included to investigate if style of MW

(valence) mediates the link between depression and affect.

Method
Design

We used a mixed signal-contingent and event-contingent ESM design to
examine the association between depression severity (measured at the
between subjects level) and levels of valence of MW, and PA and NA (these
were measured at the within-subject level but can also be aggregated to the
between-subject level). PRO-diary watches were used to prompt participants to
complete these ratings and store their answers (see Appendix A for protocol of

questions).

Signal-contingent: Participants responded to a random signal to initiate
reports in response to how they were feeling, what they were doing and what
they were thinking about (eight beeps at random intervals each day over six

days).

Event-contingent: Participants responded to questions during a

scheduled event and after its completion. Participants were requested to
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complete a minimum of three positive activities over the six days and were

encouraged to do more (e.g. one a day).

Participants

Seventy-four people (11 males, 62 females, 1 transgender) from Exeter
community took part in the study. Posters advertising the study were placed
around University of Exeter campus, on an online psychology research
participant system (which invites people to sign up to take part in research at
the University of Exeter), throughout the psychology department and locally
based social media websites. We sought to recruit participants with a range of
depression severity, from asymptomatic to clinically depressed. To help recruit
the depressed end of the distribution, advertisements mentioned that we were
particularly interested in individuals currently suffering with low mood. We also
sent out e-mails to individuals on a volunteer database of the University of

Exeter Mood Disorders Centre who had reported being previously depressed.

Participants’ ages ranged from 18-51 years (M = 22.8, SD = 7.0). The
sample was predominantly white British (63.8%). All participants were fluent
English speakers. 19.1% of participants had completed GCSE/A-levels or
equivalent only, 54.4% were currently pursuing or had completed a degree,
1.5% were completing a postgraduate certificate in education, 8.7% were
pursuing a master’s degree and 16.2% a PhD. Participants either received an
honorarium of £5 or course credits (if they were currently an Exeter psychology

student) for taking part.

Power Analysis

ESM analyses required multilevel modelling (MLM) where power varies

as a function of higher-level (i.e., number of people) and lower level (i.e.,
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number of beeps) units. It has been suggested that a small number of
participants (< 50) may be susceptible to a biased estimation of standard errors
(Maas & Hox, 2005). In order to be powered to detect a medium effect size of r

= .3 (Cohen, 1969), the minimum sample size requirement was 68 participants.

Ethics

Ethical approval for the study was given by the University of Exeter

Research Ethics Committee. All participants gave electronic informed consent.

Inclusion and Exclusion Criteria

Inclusion criteria for the study were that participants must be native
English speakers, given that the procedures could only be explained in English.
Participants had to be able to use a diary watch to be able to take part in both
the signal and event contingent aspects of the study. Finally, they had to agree

to be signalled randomly for six days.

Exclusion criteria for the study were that participants were not currently

reporting high levels of suicide ideation.

Materials and Measures

Patient Health Questionnaire-9 (PHQ-9). In order to assess depression
severity, the PHQ-9 was used. The PHQ-9 has nine items including measures
of sleep, concentration, appetite, mood and anhedonia. Rating scales range
from “not at all” (0) “to nearly every day” (3) to indicate the severity of symptoms
in the past two weeks, with a maximum possible score of 27. A PHQ-9 score
210 predicts a diagnosis of depression with a specificity of 88% and a sensitivity
of 88%. PHQ-9 scores of 5, 10, 15, and 20 represent mild, moderate,

moderately severe, and severe depression, respectively (Kroenke, Spitzer, &
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Williams, 2001). The PHQ-9 has been found to have excellent internal reliability

in previous research (« =.89; Kroenke, Spitzer, & Williams, 2001). Internal

consistency was « = .89 in the present sample.

FFMQ-AWA. The AWA subscale of the FFMQ has 8 items that measure
dispositional MW (e.g., “I find myself doing things without paying attention").
Participants rate whether each item generally describes them on a 5-point scale
ranging from "never true or rarely true" (1) to "very often or always true" (5).
These are reverse scored items; lower scores indicate greater MW (i.e. lower
present moment awareness). Reliability of the AWA has been found to be

satisfactory in previous research (« = .91; Baer, Smith, Hopkins, Krietemeyer &

Toney, 2006) and was also satisfactory in the present sample (« = .88).

The Snaith Hamilton Pleasure Scale (SHAPS; Snaith, Hamilton, Morley,
Humayan, Hargreaves, & Trigwell, 1995) and Mood and Anxiety Symptom
Questionnaire (MASQ; Watson & Clark, 1991) were also collected but not
included in the analyses due to restricted range on these variables precluding

any meaningful analyses. See appendix B for full details of these measures.

ESM tasks. Participants were provided with a pre-programmed PRO-
diary watch (Cambridge Neurotechnology, UK). For signal-contingent
procedures, this prompted participants to complete reports via a beeping signal
at eight pseudo-random times per day. These beeps occurred approximately
every two hours throughout the day, but there was random jitter around this
two-hour interval. The default setting was for beep-signals to be scheduled
between the hours of 8am-9pm. However, we adjusted these intervals if

participants requested it. Each participant was signalled 48 times over the
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duration of the study. At each time point, participants were asked about current
status of MW, mood and activity (for specific details of probes, see below).
Questions took no longer than 2-3 minutes to complete for each signal. If the
time was not convenient, participants could chose not to respond to the signal.
Participants were instructed that they could also turn the beep off at times when

it would be inconvenient.

For event-contingent procedures, participants were asked to schedule at
least three pleasurable activities during that week (lasting a minimum of 20
minutes each). Participants activated the watch before beginning a positive
activity to select the type of activity they were about to begin (see details of list
of options in appendix A). Before beginning the activity, participants were also
asked to set a 10-minute timer before commencing. When the timer alarmed,
participants then initiated a questionnaire on the watch to answer questions
about MW status and mood (see below for details of specific thought probes).
Following completion of the midpoint questionnaire, participants were then
instructed to return to their positive activity. At the end of the positive activity,
participants were asked to initiate a further questionnaire on the watch.
Participants were asked to complete this before the next signal-contingent beep
(within a maximum of two hours). If this rating was not completed within two
hours, this event was omitted from analyses to minimize the confounding effects
of memory bias. The final questionnaire at the end of the positive activity
required participants to retrospectively report on MW experience generally, and

mood during their completed positive activity overall.

Across the sample participants activated the watch to report on positive

activities 283 times in total, including incomplete reports (M = 4.1 per
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participant). Although data were collected both during and after positive
activities, only data collected after positive events were analysed to add a
conceptually different component in addition to the signal-contingent data. The
latter retrospective event-contingent data measures general recall of subjective
experience after the activity, rather than a momentary response. These are

potentially two different mechanisms, which may capture anhedonic experience.

Complete details of all ESM probes for both signal and event-contingent
procedures are in Appendix A. Delespaul (1992) suggest that respondents who
do not respond to at least a third of ESM signals should be excluded from

analyses, therefore this recommendation informed our data cleaning protocol.

ESM MW and Affect Probes. ESM probes were based on the
Killingsworth and Gilbert (2010) study. For signal-contingent procedures,
participants first indicated if they were thinking about what they were doing via a
"yes/no" option where "no" indicated MW. If they indicated they were MW, they
then indicated the valence of MW on a scale of 1 (very unpleasant) to 7 (very
pleasant). All participants (MW or not MW) then rated their affect on a scale of 1
(not at all) to 7 (extremely) for four positive and negative adjectives (selecting

two of each to be high and low arousal).

At the end of a positive activity, following event-contingent procedures,
participants first indicated MW status by recording to what extent they were
generally thinking about what they were doing over the whole positive activity
on a scale from 1 (not at all) to 7 (extremely). If participants reported MW during
the activity they then reported on general valence of MW over the activity on a
scale of 1 (very unpleasant) to 7 (very pleasant). All participants (MW or not

MW) then rated their general affect during the positive activity on a scale of 1
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(not at all) to 7 (extremely) for four positive and negative adjectives (selecting

two of each to be high and low arousal).

Procedure

Participants attended a short training session at the Washington Singer
Laboratories at the University of Exeter. Participants read the information sheet
and gave consent to take part in the study. Participants completed
guestionnaires regarding demographics, education, the PHQ-9, SHAPS,
MASQ-62 and FFMQ. Information on how to access psychological support was
offered to those that then scored above 10 on the PHQ-9. Participants were
trained in how to use the electronic watch so they could rate their mood
experience and MW over the coming week. Participants were also asked to
schedule at least three pleasurable activities during that week (lasting a
minimum of 20 minutes each) and to rate mood and MW during and after each
activity. At the end of the week participants returned the watch and received a
final debrief about the experiment. Contact details on how to receive on-going

support were also provided at debrief.

Results
Alpha was set at .05 and the results of two-tailed tests are reported throughout.
Given the higher power of ESM designs, we did not interpret non-significant

trends in the data to avoid making type | errors.

Missing data. In line with Delespaul (1992) guidelines, participants that
did not respond to at least a third of signals were excluded (n = 5). A total of
3312 signals were responded to in total, across all participants (71.0%) and
1352 missing responses (29%). This is in line with Christensen, Barrett, Bliss-

Moreau, Lebo and Kaschub’s (2003) report on average response rates for
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signal-contingent protocols (ranging from 50% to 70% across studies). There
were 89 missing data entries for event-contingent data (24% of overall events),
where participants had activated the watch to report on positive activities but

had not fully completed questionnaires.

Data cleaning. Residuals for all momentary models were reviewed and
were approximately normally distributed. While there was a slight positive skew
in the NA and PHQ-9 scores, these were within acceptable limits so no steps

were taken to transform variables.

Descriptive Statistics. Table 1 summarises the descriptive statistics for
the participant level measures of depression (PHQ-9) and MW (FFMQ-AAW).
There was a sufficient range in depression severity scores (27.9% mild, 13%
moderate, 10.1%, moderate severe and 5.8% within a severely depressed

range), meaning range restriction effects are unlikely to influence the results.

Table 1.

Descriptive information for baseline measures between subjects

Measure Range M SD
PHQ-9 0-21 7.20 6.14
FFMQ AAW 9-32 20.23 4.97

Note. PHQ-9 = Patient Health Questionnaire; FFMQ-AWA = Five Facet Mindfulness

Questionnaire, Acting with Awareness.

Table 2 presents the Pearson correlation coefficients between each

momentary variable and the intraclass correlations for the momentary variables



Running head: MIND WANDERING AND ANHEDONIA 84
reported in relation to the beep-signal. The intraclass correlations indicate the
proportion of variance in each variable that was between-person relative to
within-person. The intraclass correlation calculations indicated that 13% of the
variance in MW was between-person and 87% was within-person. This
indicates that individual differences in MW were small compared to the
variability from occasion to occasion within people. The NA intraclass
correlation indicate a roughly equal proportion of variability in NA between

participants and between beep-signals within participants.

Table 2.

Table of correlations within and between subjects for signal-contingent data

MW  PA NA \% PHQ- FFMQ Descriptive Intraclass

9 -AAW  statistics correlation
MW - -34% 27 29 A3** 35 M= .34, .13
SD = .40
PA - - -46** . 31* -55** 28* M = 15.6, .29
20** SD=4.1
NA 20%*  -B3** - -28*  B63**  -43** M=7.4, .48
SD=3.1
Valence - B2 L 42%* - -.24 17 M =4.0, A1
SD=1.2
PHQ-9 - - - - - -48** - -

Note. MW = momentary mind wandering; PA = momentary positive affect; NA = momentary
negative affect; V= thought valence on "mind wandering only" occasions. PHQ-9 = Patient
Health Questionnaire-9; FFMQ-AWA = Five Facet Mindfulness Questionnaire-Acting with

Awareness. ** Correlation significant at .01 level *Correlation significant at .05 level.
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Correlations above the diagonal are between-person and correlations below the diagonal are

within-person.

The descriptive mean for MW indicates that participants were MW 34% of the

time on average.

Signal-contingent analyses

Data were analysed using MLM due to the nested data structure. This
included level one units as momentary occasions (beep level), level two units as
days, and level three units as the person level. All person-level variables were
grand-mean centred and all beep-level variables were person-mean centred
(within person), which cleanly separates between-person and within-person
effects (Enders & Tofighi, 2007). These analyses were computed using MLwiN

(Rasbash et al., 2000).

H1: Does trait mindfulness predict momentary MW?

A random-intercepts three-level MLM was constructed, predicting
momentary MW using trait FFMQ-AWA entered as a single person-level
predictor. Consistent with H1, higher trait “acting with awareness” as measured
by the FFMQ-AWA was associated with significantly less MW across the

experience-sampling phase, B =-.013, SE(B) =.004, z = 2.93, p =.003.

Within-person analyses

Does momentary MW predict momentary PA/NA (H2 and H3)?

To replicate Killingsworth and Gilbert's study (2010) we first examined H2
and H3 at a within-person level, to see if an individual experiences less
PA/more NA in moments when their mind wanders. We constructed two

random-intercepts MLM and entered (person-centred) momentary MW as a
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predictor of momentary PA in the first model and momentary NA in the second
model. In the first model, momentary MW was associated with lower levels of
PA, B =-1.89, SE(B) =.220, z=8.57, p <.001, consistent with H2. In the
second model, momentary MW was associated with greater levels of NA,

consistent with H3, B = 1.400, SE(B) = .168, z = 8.30, p <.001.
Mediation analysis

To investigate whether MW mediates the link between depression and
anhedonic experience, we followed the stepwise approach recommended by
Baron and Kenny (1986). The proposed between-person mediation model we

will test is displayed in Figure 1.

Mediator ind wandering

Independent Variable Outcome Variable '}Depressmn severity ¢Positwe affect

Figure 1. A proposed mediation model (Baron & Kenny, 1986) between

depression severity, MW and PA.

Note: Figure presents a three-variable diagram with two causal paths. This illustrates the direct influence of the

independent variable (depression severity) on the mediator (MW; path a) and the influence of the mediator on the
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outcome variable (reduced PA; path b). There is also a pathway between increased depression severity and reduced
PA (path c’), which is not mediated by MW. It is anticipated that the relationship between depression and reduced PA
will be partially (rather than fully) mediated by MW. This is due to additional symptoms within depression, such as
fatigue, concentration and energy levels that may also contribute to the relationship between depression and reduced
PA. In this model, the indirect effect refers to the influence of depression on PA that is mediated by MW. It is expected
that there will be a significant indirect effect (indicating partial mediation), but that depression will remain a significant

predictor of PA after controlling for MW.

To test the mediation model, we moved from within-person analyses to
between-person analyses (using mean levels of momentary variables that were
centred around the grand mean). We first examined whether depression
predicts mean levels of MW (path a in Figure 1). Second, we determined
whether there is a relationship between depression and mean levels of PA (path
c in Figure 1). Third, we assessed whether MW predicts mean levels of PA
(path b in Figure 1) when controlling for depressive symptoms. Fourth, we
tested whether any observed association between depressive symptoms and
mean levels of PA completely disappears (full mediation) or reduces in
magnitude when controlling for MW. If all of the previous steps were supported,
the significance of the indirect effect was tested using the Sobel test. Similar

analyses were conducted for NA.

Step 1 (path a): Does depression severity predict mean levels of

momentary MW (H4)?

We constructed a random-intercepts MLM to predict mean levels of
momentary MW predicted by PHQ-9 score. Greater depressive symptoms were
associated with significantly greater mean MW across the experience-sampling

phase, B =.014, SE(B) =.003, z = 16.83, p <.001, consistent with H4.

Step 2 (path c): Does depression severity predict mean levels of PA/NA

(H5 and H6)?
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Two random-intercepts MLM were constructed to predict mean levels of
PA and NA respectively, across the signal-contingent experience-sampling
phase. PHQ-9 score was the single person-level predictor in each model. In the
first model, greater depressive symptoms were significantly associated with
lower mean levels of PA, B =-.262, SE(B) =.049, z=5.35, p <.001. In the
second model, greater depressive symptoms were significantly associated with
greater mean levels of NA, B(1=.301, SE(B) =.044, z=6.84, p <.001

(supporting H5 and H6).

Step 3 (path b): Does mean level of momentary MW predict mean PA/NA

when controlling for depression severity (H7 and H8)?

We added mean MW (at the person level) to each of the models
constructed in Step 2 to examine whether mean MW predicts mean PA/NA
when controlling for depressive symptoms. In the first model, mean MW was not
a significant predictor of mean levels of PA, B =-2.073, SE(B) = 1.730, z = 1.20,
p =.23. In the second model, mean MW was not a significant predictor of mean
levels of NA, B = 0.955, SE(B) = 1.542, z = 0.619, p = .53. This did not support
H7 and H8, and meant that Baron and Kenny’s (1986) conditions for mediation

were not met.

Step 4 (path ¢’): Does depression predict mean levels of affect after

controlling for mean MW (H7 and H8)?

In the first model, after controlling for MW, greater depressive symptoms
remained a significant predictor of lower mean levels of PA, B = -.235, SE(B) =
.054, z =4.35, p <.001. In the second model, after controlling for MW, greater
depressive symptoms remained a significant predictor of higher mean levels of

NA, B =.288, SE(B) =.048, z = 6.00, p <.001, indicating that Baron & Kenny
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(1986) guidelines were not fulfilled. Furthermore, if either path (a) or (b) are not
significant (here path b is not significant), it is statistically impossible for there to
be a significant indirect effect. Thus, depressive symptoms predicted higher
mean levels of MW, but mean levels of MW were not independently associated

with mean levels of PA or NA.

Event-contingent analyses

The data were again analysed using MLM due to the nested data
structure, this time using a two-level hierarchy (positive activities nested within
individuals). The day level was removed from analyses because there were
relatively few days where participants completed more than one positive
activity. All person-level variables were grand-mean centred and all activity-level

variables were person-mean centred.

Table 3 presents the Pearson correlation coefficients among each of the
momentary variables and the intraclass correlations for the momentary
variables reported after and in relation to the positive activity. The intraclass
correlation calculations indicated that 83% of the variance in MW during positive
activities was between-person and 17% was within-person. This indicates
relatively large individual differences in MW, with most variability from person to
person rather than from activity to activity. PA and NA intraclass correlations
indicate a roughly equal proportion of variability in affect between participants

and between activities.
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Within-person analyses

Does the extent of MW during positive activities predict PA/NA during
positive activities (H2 and H3)?

Two within-person MLM were constructed with MW entered as a within-

Table 3.

Within and between subjects correlations for event-contingent variables

Measure MW PA NA Descriptive ICC
statistics

MW - .B5** -80* M=4.38 .83
SD=15

PA AT - 71 M=17.8 .49
SD=3.9

NA -.16 -.52** - M=7.5 45
SD=29

Note: MW = Mind wandering during positive activity (reverse-scored); PA = positive affect during
positive activity; NA = negative affect during positive activity; ICC = intraclass correlation. **
Correlation significant at .01 level. Correlations above the diagonal are between-person and

correlations below the diagonal are within-person.
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person predictor of PA and NA respectively. MW? during positive activities was
associated with lower levels of PA during positive activities at the within-person
level, B = 1.179, SE(B) = .200, z = 5.90, p < .001, consistent with H2. In the
second model, however, there was no significant association between MW and
NA during positive activities, B = -.264, SE(B) =.170, z=1.55, p = .12,

inconsistent with H3.
Mediation analyses

To repeat the steps following Baron & Kenny (1986) as for the signal-
contingent data, the four steps for mediation analysis were conducted at the

between person level for analyses involving positive activities.

Step 1 (path a): Does depression severity predict more retrospective

judgments about MW during positive activities (H4)?

First, we constructed a random-intercepts MLM to predict MW during
positive activities using PHQ-9 score as the predictor. Depressive symptoms
were not significantly associated with greater MW during positive activities, B = -

.024, SE(B) =.023, z=1.06, p = .29, failing to support H4.

Step 2 (path c): Does depression severity predict lower mean levels of

PA/higher mean levels of NA during positive activities (H5 and H6)?

® Note that the directional interpretation of MW is reversed relative to the signal-contingent analyses. This
is because the wording of the MW question was reversed in the event- (“To what extent were you
generally thinking about what you were doing during the positive activity?”’) relative to signal-contingent
(“Just as the watch beeped, were you thinking about what you were doing?”’) data. Here, the interpretation
of MW coefficients is correct given the directionality of the scale.
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Two random-intercepts MLMs were constructed to predict PA and NA
respectively during positive activities using PHQ-9 score as the person-level
predictor. In the first model, greater depressive symptoms were significantly
associated with lower levels of PA during positive activities, B = -.270, SE(B) =
.071, z=3.80, p <.001. In the second model, greater depressive symptoms
were significantly associated with higher levels of NA during positive activities,

B =.219, SE(B) =.064, z = 3.40, p < .001, consistent with H5 and H6.

Step 3 (path b): Does the mean extent of MW during positive activities
predict mean levels of PA/NA during positive activities after controlling for

depressive symptoms (H7 and H8)?

We added mean MW as a predictor to the previous models to see
whether it predicted mean levels of affect during positive activities after
controlling for depressive symptoms. In the first model, mean levels of MW were
a significant predictor of lower mean levels of PA during positive activities, B =
1.862, SE(B) = 0.322,z = 5.78, p < .001. In the second model, mean levels of
MW were a significant predictor of higher mean levels of NA during positive
activities, B =-1.436, SE(B)= 0.303, z = 4.27, p < .001. Thus, supporting H7
and H8, mean levels of MW during positive activities retained a significant
association with positive and negative affect after controlling depressive

symptoms.

Step 4 (path ¢’): Does depression predict mean levels of affect during

positive activities after controlling for mean levels of MW (H7 and H8)?

After the previous step, depressive symptoms continued to be a
significant predictor of mean levels of PA after controlling for mean levels of MW

in the first model, B =-0.231, SE(B) = .058, z = 4.00, p < .001. Similarly,
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depressive symptoms continued to significantly predict mean levels of NA after
controlling for mean levels of MW in the second model, B = 0.187, SE(B) =
.057, z=3.28, p = .001. These results confirm that MW did not fully mediate the
association between depressive symptoms and affect during positive activities.
Furthermore, because depressive symptoms did not significantly predict mean
levels of MW during positive activities (path a), there was no significant indirect
effect of depressive symptoms on affect during positive activities as mediated
through MW. Instead, depressive symptoms and MW independently contribute

to PA and NA during positive activities.

Style of MW exploratory hypotheses:

For these hypotheses, data were restricted to 669 signal-contingent

occasions when people reported that they were MW.

Within person analyses

Is valence of MW associated with PA/NA within-person?

Two random-intercepts MLM were computed to predict momentary PA
and NA on signal-contingent occasions with (person-centred) MW valence as
the within-person predictor. In the first model, positive valence of MW was
significantly and positively associated with PA within-subjects, B = 1.738, SE(B)
=.123, z=14.07, p <.001. In the second model, positive valence of MW was
significantly and negatively associated with NA within-subjects, B(J=-1.389,

SE(B) =.117, z = 11.85, p < .001.

Mediation analyses

We again conducted mediation analyses following the Baron and Kenny

(1986) steps, this terms replacing extent of MW with valence of MW.
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Step 1 (path a): Are depressive symptoms associated with mean valence

of MW?

A random-intercepts MLM was computed to predict mean levels of
momentary MW valence using depression symptoms as a person-centred
predictor. Depressive symptoms were significantly negatively associated with
mean MW valence, B = -.026, SE(B) = .011, z = 2.36, p = .02 (i.e., the more

depressed individuals were, the less they mind wandered to positive themes).

Step 2 (path c): Does depression severity predict lower levels of PA/higher

levels of NA?

Two MLMs were constructed predicting positive and negative affect
during MW respectively. In the first model, depressive symptoms predicted
lower mean levels of PA during MW, B =-.254, SE(B) = .057, z = 4.45, p < .001.
In the second model, depressive symptoms predicted higher mean levels of NA

during MW, B = 0.307, SE(B) =.053, z=5.79, p < .001.

Step 3 (path b): Does mean MW valence predict mean levels of affect after

controlling for depressive symptoms?

We next entered mean MW valence into each of the previous two models
as the potential mediator. In the first model, mean MW valence was significantly
and positively associated with mean levels of PA after controlling for depressive
symptoms, B = 3.071, SE(B) = .433, z=7.09, p <.001. In the second model,
mean MW valence was significantly and negatively associated with mean levels
of NA after controlling for depressive symptoms, B()=-1.404, SE(B) = .482, z =

2.91, p = .002.
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Step 4 (path c¢’): Do depressive symptoms predict mean levels of affect

when controlling for mean MW valence?

In the first model described above, depressive symptoms remained a
significant predictor of reduced PA when including mean MW valence, B = -
171, SE(B) =.044, z = 3.88, p < .001. Similarly, in the second model described
above, depressive symptoms remained a significant predictor of NA when
controlling for mean MW valence, B = .269, SE(B) = .052, z=5.17, p = .001,

indicating that full mediation was not supported.

However, for both the PA and NA model, Baron and Kenny’s (1986)
steps were fulfilled, suggesting that mean MW valence could partially mediate
the relationship between depression and mean PA/NA. Supporting partial
mediation, a Sobel test of the significance of the indirect effect confirmed that
mean MW valence partially mediated the relationship between depressive
symptoms and mean PA during MW, z = 2.22, p = .03. For the second model,
the Sobel test revealed that mean MW valence narrowly failed to reach
significance as a partial mediator of the relationship between depressive

symptoms and mean NA during MW, z = 1.93, p = .054.

Discussion
Previous research has established that greater levels of MW are
associated with reduced positive experience in the general population. The
present study examined whether this mechanism may mediate the relationship

between reduced pleasure experience (anhedonia) and depression.

To check the validity of our state measures of MW, we first established
whether trait levels of MW as measured with FFMQ-AWA were correlated with

momentary measures of MW during everyday life (signal-contingent data).
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Supporting H1 and validating our state measures of MW, there was a robust
association between greater state reports of MW and reduced score on FFMQ-

AWA (i.e. greater trait levels of MW).

Next, we attempted to replicate the findings of Killingsworth and Gilbert
(2010), who found that greater MW was associated with less positive
experience at the within-person level. We extended this by looking at both
everyday levels of affect (signal-contingent design) and during scheduled
positive activities (event-contingent design). Replicating and extending
Killingsworth and Gilbert (2010), we found greater MW was linked to less PA in
both signal-contingent and event-contingent analyses (supporting H2). This

suggests MW is robustly related to PA experience.

To establish if MW is uniquely linked to PA or extends to affective
experience generally, we also examined relationships between MW and NA.
Partly consistent with H3, we found that greater MW was associated with more
NA during everyday life but not during positive activities. This builds upon
Killingsworth and Gilbert’s (2010) study by showing that MW is not specifically
related to happiness and also is associated with NA, at least in the signal-

contingent domain.

Next we moved on to test our core depression hypotheses. Depression
severity was associated with increasing levels of MW in everyday life but in
contrast to predictions, depressive symptoms were not significantly associated
with greater MW reports during positive activities. MW for healthy students has
been found to decrease with enjoyable tasks generally (McVay, Kane, & Kwapil,
2009). It may be that an enjoyable activity reduces MW for depressed people

too.
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Finally, our mediation analyses revealed that MW alone did not mediate

the link between depression and either anhedonic experience or negative mood

in everyday life. There was also no significant mediation for positive activities,

as depression did not significantly predict MW during positive activities.

Exploratory analyses showed evidence for MW valence as a significant
partial mediator between depression and anhedonia. The greater tendency for
the mind to wander to negative themes partly accounted for the association
between greater depression levels and reduced PA during everyday MW. MW
to negative themes also approached significance as a partial mediator of the

association between depression and increased NA during everyday MW.

In the introduction, we proposed a model based on Clark (1999), to
better understand depression by identifying what mechanisms maintain features
in depression, such as anhedonia, so we can target these systematically. MW
was proposed as one such mechanism. This study is the first to my knowledge
to address the role of MW in the context of anhedonia. In this study, those
reporting greater levels of depression symptoms experienced reduced levels of
PA during positive activities. This is in line with previous research that people
experiencing depression report pleasant stimuli as less positive compared to

non-depressed controls (Dunn, Dalgleish, Lawrence, Cusack, & Ogilvie, 2004).

Alternatively, another explanation is that depressed people were less
capable at selecting/predicting positive activities that made them happy. The
ecologically valid design in this study means that the activities may not have
been matched between more and less depressed people. What our results also
revealed though was that depressed people tended to mind wander more in

everyday life, and MW was associated with reduced PA. Our findings suggest
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that MW valence may have a more central role in the relationship between
depression and PA. It may be this mechanism that influences anhedonia.

Targeting the valence of MW could therefore be beneficial.

There is growing literature to suggest that there are both benefits and
costs to MW, depending on the context. On the one hand, for example, MW
about social relationships has been shown to be associated with happiness,
connection and love (Poerio, Totterdell, Emerson, & Miles, 2015) and predicts
greater life satisfaction (Mar, Mason, & Litvack, 2011). Furthermore, MW
content rated as high in interest can lead to an increase in positive mood

(Franklin et al., 2013).

On the contrary, MW about past events and about other people has been
found to be related to negative mood (Ruby, Smallwood, Engen, & Singer,
2013). Thought content that is categorised as personally significant and
negative has been found to be associated with depression and trait NA
(Andrews-Hanna et al., 2013). In this study, valence of MW was associated with
depressive symptoms, and greater NA and reduced PA. Furthermore, our
mediation analysis suggests that MW valence has a more central role in the
relationship between depression and PA. A study by Ottaviani, Shapiro and
Couyoumdjian (2013) indicates that it is not MW alone that is associated with
negative mood, rather when MW content takes a ruminative or worrisome form,
coined as perseverative cognition. This further suggests that the content of MW
may be key in determining costly or beneficial impacts on mood. Targeting this

aspect within BA could also be advantageous.

Given that the present study was conducted on a non-clinical sample, it

is premature to draw strong clinical implications from the present findings.
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Nevertheless, some tentative clinical implications can be considered. First,
consistent with previous findings in laboratory settings (Dunn, Dalgleish,
Lawrence, Cusack, & Ogilvie, 2004; Rottenberg, Gross, & Gotlib, 2005;
Pizzagalli, losifescu, Hallett, Ratner, & Fava, 2008), individuals with greater
depressive symptoms experienced less of an increase in positive affect when
completing everyday positive activities in the event contingent phase of the
study. In the existing treatments such as BA and CBT, the implicit assumption is
that is sufficient to simply re-engage clients with potentially rewarding activities
and their mood will improve. However, the present findings suggest that
treatment also needs to help individuals to engage with these positive activities
in such a way that positive affect is most likely to be increased. By additionally
identifying and targeting the range of psychological mechanisms that blunt
pleasure experience in depression during such activities (potentially including
mind wandering), the potency of the use of positive activity scheduling in
existing treatments may be enhanced. Second, the present study replicated the
finding that greater levels of depression are associated with greater experience
of negative affect during positive activities (e.g. Dunn et al., 2004). At first
glance, it is paradoxical that individuals should experience increased negative
mood during a positive experience. However, one possibility is that mind
wandering creates an ideal environment for individuals to start to ruminate
rather than to directly experience the activity at hand. In particular, depression
has been associated with the tendency to appraise positive emotion experience
when it arises in a way that ‘dampens it’ (for example, to think “this is too good
to last” or “I don’t deserve this”) (e.g. see Feldman, Joormann, & Johnson,
2008). It may therefore be useful to encourage depressed participants to notice

when they start to ‘dampen’ their experience and to redirect their attention back



Running head: MIND WANDERING AND ANHEDONIA 100
to the present moment to the positive activity at hand. This preliminary account
of why negative affect increases during positive activities now requires empirical

evaluation.

Strengths and limitations. There are several limitations to the present
study that should be held in mind when interpreting these findings. First, our
study included people who were exhibiting high levels of depression severity but
were not selected from a clinical population on the basis of a formal MDD
diagnosis. It may be that the maladaptive consequences of MW are more
apparent in a clinical population, and further research is required to determine
this. Second, MW was assessed solely via subjective self-report, which may be
vulnerable to response-bias and may lack sensitivity. However, partially
mitigating this concern, research indicates that behavioural markers of MW
measured in the laboratory produce broadly comparable results to self-report

data (McVay & Kane, 2009).

Although a mediation model is based on causal relationships between
the predictor and mediator, and mediator and outcome, a key limitation is that
the analyses were cross-sectional and we cannot infer causality. Thus, it is
possible that the significant MW valence mediation could also occur if
depressed affect reduces MW valence rather than (or in addition to) the
reverse. Furthermore, this mediation analysis was addressed for our signal-
contingent analysis, and not for our event-contingent analysis (due to
insufficient data). The event-contingent data were retrospective and may be
influenced by memory biases, which could reduce measurement sensitivity
(Scollon, Prieto & Diener, 2009). Moreover, signal-contingent and event-

contingent ratings are potentially tapping into different processes, such that



Running head: MIND WANDERING AND ANHEDONIA 101
event-contingent findings may indicate that MW valence influences negative

appraisals after the event rather than momentary experience during it.

Future directions. The current work provides evidence for the valence
of MW as an independent contributor to anhedonia. MW alone may not mediate
the link between depression and anhedonia but valence of MW may be
fundamental to explore in further research. Prior research suggests that distinct
types of MW are associated with low mood (Ruby, Smallwood, Engen, &
Singer, 2013). This could be explored further such as testing innovative ways to

bolster positive or reduce negative themed MW valence whilst using BA.

Additional research suggests that MW can precede negative mood
(Killingsworth & Gilbert, 2010; Ruby, Smallwood, Engen, & Singer, 2013). Time
lag analyses were not included in this study so we are unable to comment on
whether this was also exacerbated in a depressed population. Causal

manipulation studies or time lag analyses are needed here.

Conclusion

In conclusion, the results of the study contribute to a growing body of
literature exploring potential mechanisms that link MW and mood. To our
knowledge, this is the first study that has examined whether MW is implicated in
anhedonic symptoms in depression using ESM. The findings of this study
support previous research, demonstrating the within-person relationship
between MW and mood. Our study has extended this finding to anhedonia
specifically. Our key finding is that MW did not mediate the relationship between
depression and anhedonia, but valence of MW did. Further research into the

role of valence of MW is required.
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Appendix A: Details of Thought Probes

Thought probes (signal-contingent procedure for everyday life):

e Just as the watch beeped were you thinking about what you were doing?
Where these thoughts about the past, present, future or nothing really?
Are these thoughts pleasant, neutral or unpleasant? 0 (Very unpleasant) —
neutral - 7 (Very pleasant)

¢ How X do you feel? Several mood adjectives on 7-point Likert scales ranging
from 1 (not at all) to 7 (very): happy, sad, nervous, content, relaxed, upset,
depressed, excited?

What are were you doing when the watch beeped?®

6

o Rest/Sleep o Shopping, errands

o Working o Preparing food

c Home computer o Praying/worshipping/meditating
o Commuting, travelling o Eating

o Grooming, self-care o Walking, taking a walk
o Listening to the radio, news o Listening to music

o Doing housework o Playing

o Watching television o Talking, conversation
o Reading o Exercising

c Relaxing, nothing special o Making love

o Taking care of your children o Other

ESM Activity probes. Participants were asked to select what they were doing either as part
of the signal-contingent procedure. The activities participants could chose from were based on the
daily reconstruction method taken from Killingsworth and Gilbert’s (2010) study. This data were
collected but not included in analyses.
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Thought probes (event-contingent procedure):

Which activity best describes what you are about to right now for your positive
activity?

o Rest/Sleep o Shopping, errands

o Working o Preparing food

o Home computer o Praying/worshipping/meditating
o Commuting, travelling o Eating

o Grooming, self-care o Walking, taking a walk
o Listening to the radio, news o Listening to music

o Doing housework o Playing

o Watching television o Talking, conversation
o Reading o Exercising

o Relaxing, nothing special o Making love

o Taking care of your children o Other

Please set the timer to alarm in ten minutes time.
Thought probes (during positive activities):

e Just as the alarm went you thinking about what you were doing?

e Where these thoughts about the past, present, future or nothing really?

¢ Are these thoughts pleasant, neutral or unpleasant? 0 (Very unpleasant) —
neutral - 7 (Very pleasant)

e Several mood adjectives happy, sad, nervous, content, relaxed, upset,
depressed, excited were probed for participant to respond to separately. For
example, how happy do you feel? Responses were rated on a 7-point Likert
scales ranging from 1 (not at all) to 7 (very).

* Please return to your positive activity. Don’t forget to check back in with the
watch when you finish!

Thought probes (after positive activities):

To what extent were you thinking about what you were doing during the positive
activity? 1 (not at all) - 7 (very much so)

e Were these thoughts generally about the past, present, future or nothing
really?

o Were these thoughts generally pleasant, neutral or unpleasant? (Very
unpleasant) — neutral - 7 (Very pleasant)

e How did you feel generally during the positive activity? Several mood
adjectives happy, sad, nervous, content, relaxed, upset, depressed, excited
were probed for participant to respond to separately. For example, how happy
do you feel? Responses were rated on a 7-point Likert scales ranging from 1
(not at all) to 7 (very)
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Appendix B: Other measures collected, not used in analyses.

Snaith Hamilton Pleasure Scale (SHAPS). In order to assess hedonic
capacity, the 14-item SHAPS was used (Snaith, Hamilton, Morley, Humayan,
Hargreaves & Trigwell, 1995). Internal consistency is estimated at .91
suggesting a valid and reliable measure (Nakonezny, Carmody, Morris, Kurian
& Trivedi, 2010). Reliability was calculated from the data in this experiment and

found adequate internal consistency (« = .86).

MASQ-S (Mood and Anxiety Symptom Questionnaire). This 62-item self-
report instrument measures four factors that distinguish between general
distress anxiety (GDA), general distress depression (GDD), anxious arousal
(AA) and anhedonic depression (AD) (Watson & Clark, 1991). Subscales have
good internal consistency and acceptable discriminant and convergent and

validity (Watson et al., 1995).

Five Facet Mindfulness Questionnaire (FFMQ). This instrument includes five
facets to make up 39 items. These include: observing (OB), describing (DE),
acting with awareness (AWA), non-judging of inner experience (NJ), and non-
reactivity to inner experience (NR). The FFMQ has adequate convergent and
discriminant validity and reliability (Baer et al., 2006). Reliability was calculated

from the data in this experiment and found good internal consistency (« = .94).

The measures were all normally distributed, apart from one outlier found in the

MASQ-AA (extreme score). This participant was not excluded from analyses.
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Table 4.

Table of all descriptive measures
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Measure M SD
PHO-9 7.20 6.14
SHAPS 3.54 3.55
MASQ GDA 22.37 8.78
MASQ AA 26.52 9.56
MASQ GDD 26.58 12.23
MASQ AD 62.78 17.14
FFMQ 115.15 2255
FFMQ OB 24.94 5.14
FFMQ DE 25.93 7.39
FFMQ AAW 20.23 4.97
FFMQ NJ 24.61 7.81

FFMQ NR 19.84 5.16
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Table 5.

Table of correlations for all within and between subjects for signal-contingent data
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Between MW PA NA Valence PHQ-9 SHAPS MASQ- MASQ- MASQ- MASQ- FFMQ- FFMQ- FFMQ- FFMQ-NJ FFMQ- FFMQ ICC
subjects AD AA GDA GDD OB DE AAW NR (TOTAL)
Within- - -.34** 27** .29 43** 42%* A40** 43** 46** A49** -.21 =27 -.35%* -.25* -.25* -.36** 13
subjects

MW

Positive -.20%* - -.46** 31 -.55** -.44** =51 - 42%* -.52%* -51** .26* A45%* .28* 371* .29 46** .29
affect

Negative .20** -.53** - -28* .63** 49** 53** 52** .63** .62** -.29* -.50** -.43*%* .36** -.25* -.51** .48
affect

Valence - 52** - 42%* - -.24 -.13 -.20 -.90 -.14 -.10 -.04 .08 17 .18 -.03 11 11
PHQ-9 - - - - - 73** .80** 72%% .84 .90%* -.36** -.61%* -.48** - 46%* .38** -.64** -
SHAPS - - - - - - .66** .55** .54** .B5** -.51** -.59%* -.39** -.39%* -24* -.59** -
MASQ-AD - - - - - - - .54** .64 75%* -.51** - 70%* -.52%* -.62%* - 47 - 78** -
MASQ-AA - - - - - - - - .85** .66** -.10 -.45%* -.39%* -.50%* -.30* -.50** -
MASQ- - - - - - - - - .85** -.20 -.52%* -.50** =47 =37 -.57** -
GDA

MASQ- - - - - - - - - - - -32%x - 53*x - 43 -.50** L3337 -5 -
GDD

FFMQ-OB - - - - - - - - - - - 50 48** 13 52 .66** -
FFMQ-DE - . . - . . - . . - . - .60* AT A3 84 -
FFMQ- - . . - . . - . . - . - . A0 AT 78 -

AAW
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FFMQ-NJ - - - - - - - - - - - - - - 40 70%*

FFMQ-NR - - - - - - - - - - - - - - - 70%

** Correlation significant at 0.01 level (2 tailed) * Correlation significant at 0.05 level (2 tailed)
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Appendix C: Ethics
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Your application for ethical approval (2015/858) has been accepted

Ethical Approval system
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Please visil hitoJ/fwww.exeter.ac. ukist
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Psychology on line Ethics approval system - 1 [Jodi]
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This Application has been marked as accepted, so no further edits can be made. Reviewer Comments
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Summary Consent Psychology Groups Animals TrackB Attachments (as far as | can tell, clinical psychology not being
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Project details

@ Title of Project (max 25 words) Investigating Mind Wandering in Depression in

everyday life using Experience Sampling

Methodology.
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Ethics submission: Lay Summary (400 words max):

A key symptom of depression is a loss of enjoyment (anhedonia). Individuals
low in enjoyment are more likely to be depressed for a long time, are at high risk
of depression recurring in the future, and respond poorly to current treatments.
This may be in part because existing treatments neglect building enjoyment and
instead focus on lowering negative thoughts and feelings. To improve the
capacity to build enjoyment in treatment, we need to understand what factors
get in the way of depressed individuals experiencing it and then target these

factors.

The aim of the study is to see whether mind wandering (when thinking
about something other than what you are doing) is associated with a loss of

enjoyment (anhedonia) in depression.

Individuals recruited from the community with varying levels of depressed mood
will rate their daily experiences of positive mood and mind wandering using an

electronic watch 8 times a day over six days (each rating taking 2-3 minutes).

Participants will also be asked to complete three positive activities over the

week (20m each) and rate their mood and mind wandering during each activity.

For both the diary and activity data, we will examine if mind wandering is related
to loss of enjoyment and if this relationship is particularly strong for individuals
high in depressed mood. If findings show mind wandering does relate to loss of
enjoyment in depressed individuals, this would suggest it should be targeted in

depression treatments.

Is there a realistic risk of any participants experiencing either physical or

psychological distress or discomfort? Yes
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If Yes, give details and state what you will tell them to do if they should

experience any problems (e.g. who they can contact for help).

We do not think participants will experience marked distress as a result of
taking part in the experiment, as it focuses on positive mood and experiences.

However, the following aspects of the study could induce minor distress.

First, participants may find the diary part of the study intrusive, as the diary
watch will beep at random times throughout the day. What the study involves
will be made clear during the consent process. Participants will be told they can
choose to delay answering a beep or to miss out that beep entirely if it is at an

inconvenient time.

Second, participants may experience a transient lowering of mood when
answering questions about past or present experience of depression or other
related mental health conditions. If participants do experience low mood, our
experience from similar studies is that this will be short lasting in nature and

expected not to last beyond the initial session.

Third, we are recruiting individuals with a spread of depression scores, so some
individuals may be suffering from psychological distress and/or be at risk of
suicide at the point they enter the study. To manage risk, we will exclude people
who are currently actively suicidal (screened using BDI-II question 9 rated at 2
or greater). We will follow the mood disorders centre risk protocol to ensure that
this risk is adequately managed (including ensuring we get details of and
permission to contact the participant’'s GP to ensure this risk is handed over to
someone responsible for the participant’s clinical care). To manage distress,
those scoring above the clinical cut off the PHQ-9 (>10) either at first

assessment will be given a document listing available sources of help (including
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local IAPT services, GP, and university wellbeing service if they are a student).
If participants do experience any adverse reactions or drop in mood during the
study, they will be advised to contact the researcher. IF necessary a clinical
assessment will be offered by the researcher (a trainee clinical psychologist),

supervised by Barney Dunn (a qualified clinical psychologist).

Purpose of project and its academic rationale

Previous research by Killingsworth & Gilbert (2010) has shown that mind
wandering is related to loss of everyday enjoyment in the general population. In
this study, mind wandering in response to daily activities was measured using a
smartphone application to initiate questions for 2250 adults to respond to at
random intervals throughout their daily lives. These notifications asked
guestions about what they were doing, whether they were thinking about what
they were doing and the nature of these thoughts e.g. pleasant, unpleasant or
neutral, if not presently focused on the task in hand. Killingsworth and Gilbert
(2010) found that people who were not thinking about what they were doing

typically made them feel less happy.

We plan to extend this study by examining if this association between mind
wandering and loss of enjoyment becomes more marked with increasing
depression severity. In particular, we will explore if greater mind wandering
mediates the relationship between increasing depression and reduced pleasure
experience. This is to find out whether mind wandering may be a mechanism for
reduced positive affect in depression. Part 1 will replicate the diary study of
Killingsworth & Gilbert, additionally measuring depression severity as a
moderator in the sample. Part 2 will additionally ask participants to complete 3

potentially positive activities. This is closely linked to therapy-based tasks found
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in Cognitive Behavioural Therapy (CBT) such as 'activity scheduling' (planning

in activities in the week that improve mood).

Should a mediation relationship be observed, this would then suggest that
targeting mind wandering might be an effective way to build pleasure

experience in depressed clients during treatment.

Brief description of methods and measurements:

Participants will be asked to complete some questionnaires:

(Patient Health Questionnaire (PHQ-9) (Kroenke, Spitzer & Williams, 2001)
when screened for study, to assess depression severity. Item 1 includes
assessment of anhedonia: “over the last two weeks, how often have you been

bothered by little interest or pleasure in doing things?”

Snaith Hamilton Pleasure Scale (Snaith, Hamilton, Morley, Humayan,

Hargreaves & Trigwell, 1995), to assess level of anhedonia.

Five Facet Mindfulness Questionnaire (FFMQ). (Baer, Smith, Hopkins,
Krietemeyer & Toney, 2006). Investigate mindful or mind wandering traits. To
see if dispositional mindfulness is negatively correlated with depressive

symptoms.

MASQ-S (Mood and Anxiety Symptom Questionnaire) (Watson & Clark, 1991),
To assess anhedonia and distinguish symptom from anxiety and depressive

symptoms.

These questionnaires should take no more than 30 minutes to complete.

Phase 1: Participants will be loaned a diary watch from the university that they

will use for a week. It contains an app/built in system that will randomly ask
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participants to respond to questions about what participants are doing, how they
are feeling and what they are thinking about. The watch will ask them to do this
about 8 times a day throughout the day (through the hours of 8am-9pm).
Questions will take no longer than 2-3 minutes to complete each time. If the
time is not convenient for participants to respond participants can delay a signal
for a later time and can temporarily turn off the beep. Questions will ask
participants to describe what they are currently doing (selecting from a variety of
list box options), rate their mood using a short form of the circumplex of affect
(Posner, 2005) to measure trait positive and negative affect, then answer

questions about if and how their mind is wandering.

Phase 2: Participants will also schedule, under the guidance of the
experimenter, 3 potentially positive activities (each lasting 20 minutes) at a time
of their choosing. Participants will rate their mood 10 minutes during and at the
end using the short form of the circumplex of affect (Posner, 2005) (identical to

guestions used in the diary component of the study).

Participants will then return the watch to the University of Exeter and receive a
debrief from taking part in the study. Participants will be asked to complete a
qualitative questionnaire, using open questions to describe about what they
noticed about their experience of mind wandering, mood and enjoyment in

activities.

Participants

1. Human research

e Recruitment methods
number
age
gender
exclusion/inclusion criteria
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An opportunity sample utilising participants (approximately 68) with a continuum
of levels of depression severity (on the PHQ-9) will be invited to take part in the

study

Inclusion criteria for the study are:

« Participants must be native English speakers, given that the procedures can

only be explained in English.

* Participants must be able to use a diary watch e.g. answering questions via an
application/watch about what they are thinking about, how they feel and what

they are doing.

* Participants must be able to take part in both phase 1 & 2 of the study and

agree to be signalled randomly for 6 days.

Exclusion criteria. Exclusion criteria for the study are:

* Participants must not currently be at high risk of suicide ideation as indicated

by the BDI-II item 9. | would follow the MDC risk protocol if risk were identified.

A community sample will be sought within the Devon area through posters and
social media advertising of the study. Different posters will be used to recruit
individuals high and low in depression symptoms to ensure we get a good
spread of depression scores. All participants will be offered £5 for their

participation.

Consent and participant information arrangements, debriefing. (Not relevant for

animal research) Please attach intended information and consent forms.

Participants will provide written informed consent forms before partaking in the

study. The initial session and final debriefing will be conducted in a comfortable,
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suitable, confidential room at the University of Exeter. Please see attached

information sheets, consent forms and debriefing forms.

Participants will be provided with an information sheet prior to meeting the
researcher at the university to provide informed consent. Participants will be
advised they can withdraw from the study at any time and for whatever reason.
If they do decide to withdraw during the study, we will ask them if they wish us
to destroy data that has already been collected or if we can use this in ongoing

analyses.

A clear but concise statement of the ethical considerations raised by the project

and how vou intend to deal with them:

See earlier response to question “Is there a realistic risk of any participants
experiencing either physical or psychological distress or discomfort? If Yes, give
details and state what you will tell them to do if they should experience any
problems (e.g. who they can contact for help)” for possible ethical issues and
our plan for managing them if they arise. Please note, to ensure we identified
and dealt with ethical issues linked to the study, we consulted the Lived
Experience Group at the Mood Disorders Centre during the design phase (one
hour meeting with service user, Nigel Reed). LEG feedback was that the study
design seemed appropriate and raised no significant concerns. Our risk and

mood management plan was deemed satisfactory.
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Patient Information Sheet: Investigating Mind Wandering in Depression in

everyday life using Experience Sampling Methodology.

Researchers: Jodi Pitt, Trainee Clinical Psychologist, Dr Barney Dunn & Dr Nick

Moberly

Please read the information below to decide if you would like to take part in the

study

What is the aim of the study?

This study will examine whether the tendency for the mind to wander away from
the moment changes positive emotion experience during everyday pleasant
activities and how this varies with depression symptoms. This may have clinical
implications for the treatment of depression, helping us decide if training

individuals to control mind wandering could help build their positive mood.

What is involved?

Participating in this study will require you to attend a short training session at
the Washington Singer Laboratories at the University of Exeter, at a time
convenient for you. This training session will last no more than 45 minutes and
you will be asked to fill in some questionnaires regarding past and present
mental health conditions, specific personality characteristics, and thinking style.
You will also be trained how to use an electronic watch to rate your mood

experience and mind wandering over the coming week.

We will then loan you the watch and ask you to rate your mood over the
following week. The watch will ask you to do this by beeping at 8 random times
a day throughout the day (typically through the hours of 8am-9pm, however

these can be adjusted according to your preference) for the next six days.
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Questions will take no longer than 2-3 minutes to complete each time. If the
time is not convenient for you to respond you can chose not to respond to the

signal. You may also turn the beep off at times when it would be inconvenient.

We will also ask you to schedule three pleasurable activities during that week
(lasting 20 minutes each) and to rate your mood and mind wandering before,

during and after each activity.

At the end of the week we will ask you to return the watch to us and we will then

debrief you about the experiment.

Potential Risks and Ethical Considerations:

There are no significant risks associated with this study. However, you may
experience a transient low mood when answering questions about past or
present experience of depression or other related mental health conditions. If
you do experience low mood, this will be short lasting in nature and not last
beyond the initial session. If you do experience any upset or anxiety during the
experiment, you are free to withdraw at any time and we will offer you a full

debrief meeting with a clinical psychologist on our team.

You may also at times experience the beeps from the diary watch (8 times over

6 days) as burdensome.

You can choose not to respond to the signal at any time, and you can withdraw

from the study at any time if it gets too much
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Remuneration:

Participation will be remunerated with a single payment of £5, or 2 course
credits if you are a University of Exeter student, once the diary watch is returned

at the second lab session.

Confidentiality and withdrawal

This study has received ethical approval from the Ethics Committee of the
University of Exeter. The data we collect will be strictly confidential. Only the
investigator and supervisors will have access to the data. Results from the
study will be written up as part of a DClinPsy Project. Results will be presented
in such a way that individual data will not be identifiable. You are free to decide
not to take part in the study and can withdraw from the study at any time and for
whatever reason. If you do decide not to take part or to withdraw you do not
need to explain your reasons if you do not want to, and you can still receive the
£5 remuneration or 2 course credits. We will ask you to return the watch if you

decide to withdraw.

If you would like any further information about the project please contact the

investigator: jdp209@exeter.ac.uk
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Electronic Consent Form:

UNIVERSITY OF Investigating mind wandering In everyday life
EXETER ] S—
100
Consent

I confirm that I have read the information sheet for this study. I have had the opportunity to consider the information, ask guestions and have had these answe
I understand that my participation is veluntary and that [ am free to withdraw from the study at any time without giving any reason.

T understand that all data will be coded with a participant number and remain completely anonymous to all except the research team for this study.

[ understand that all data collected will be treated as complately confidential.

I understand that the infermation collected about me will be used to support other research in the future, and may be shared anonymously with other research

[ wish to take part in this study:

Yag Mo

* T will return the PROdiary palm watch on completion of the study or in the event of withdrawing from the study prior to completion.

Yag Mo

*

Please enter your full email address below (if you have an Exeter University email address please use this one):

* [ give permission for the researcher to have my GP details and to contact my GP if they are concemned about my low mood ({if applicable).

Yag M

*

Please write below:

# The name of your GP
# The name of the Surgery
+ The address & telephone number of GP
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Appendix E: Dissemination statement

The results of this study will be disseminated to interested parties
through feedback, journal publication and presentation.

Dissemination to participants and NHS services.
As stated on the participant information sheet participants will be informed of
the results of the study. Participants will be provided with details of who to
contact, should they require further information.

Journal Publication

It is expected that the study will be submitted for publication with Emotion.

Presentation
On 8th August 2016, my research findings were presented to an academic
audience, for peer review, as part of the Doctorate in Clinical Psychology at the

University of Exeter.
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Appendix F: Preparation and Submission Requirements for Target Journal

Emotion

Scope of the Journal

Emotion ® publishes significant contributions to the study of emotion from a
wide range of theoretical traditions and research domains. The journal includes
articles that advance knowledge and theory about all aspects of emotional
processes, including reports of substantial empirical studies, scholarly reviews,

and major theoretical articles.

Submissions from all domains of emotion research are encouraged, including
studies focusing on cultural, social, temperament and personality, cognitive,
developmental, health, or biological variables that affect or are affected by
emotional functioning. Both laboratory and field studies are appropriate for the
journal, as are neuroimaging studies of emotional processes. Studies of
psychopathology contributing to the understanding of the role of emotional
processes in affective and behavioral disorders are also welcome. Reports of
work at the animal and molecular levels will be considered if they help to

elucidate fundamental mechanisms of emotion.

Submitting manuscripts

Submit manuscripts electronically through the Manuscript Submission Portal in
Word Document format (.doc). All tables and figures should be included in the
manuscript file. David DeSteno , Northeastern University, Boston, MA 02115,

General correspondence may be directed to the Editor's Office.

Masked Review Policy


http://www.jbo.com/jbo3/submissions/dsp_jbo.cfm?journal_code=emo3
mailto:d.desteno@gmail.com
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Masked reviews are optional, and authors who wish masked reviews must
specifically request them when they submit their manuscripts.For masked
reviews, the manuscript must include a separate title page with the authors'
names and affiliations, and these ought not to appear anywhere else in the
manuscript. Footnotes that identify the authors must be typed on a separate
page. Authors are to make every effort to see that the manuscript itself contains
no clues to their identities. If your manuscript was mask reviewed, please
ensure that the final version for production includes a byline and full author note

for typesetting.

Manuscript Submission Guideline

In addition to addresses and phone numbers, authors should supply email
addresses and fax numbers for use by the editorial office and later by the
production office. The majority of correspondence between the editorial office
and authors is handled by email, so a valid email address is important to the
timely flow of communication during the editorial process. Authors should
provide email addresses in their cover letters and should keep a copy of the
manuscript to guard against loss. Manuscripts are not returned. Manuscripts for
Emotion® can vary in length; typically they will range from 10 to 40 double-
spaced manuscript pages. Manuscripts should be of sufficient length to ensure

theoretical and methodological competence.

Most of the articles published in Emotion will be reports of original research, but
other types of articles are acceptable.Case studies from either a clinical setting
or a laboratory will be considered if they raise or illustrate important questions
that go beyond the single case and have heuristic value. Articles that present or

discuss theoretical formulations of emotion and related affective phenomena
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that evaluate competing theoretical perspectives, or that offer innovative
commentary or analysis on timely topics of inquiry may also be accepted.
Comprehensive reviews of the empirical literature in an area of study are
acceptable if they contain a meta-analysis and/or present novel theoretical or
methodological perspectives. Comments on articles published in the journal will
be considered. To facilitate a more complete understanding of the reported
results, submissions based on empirical findings must report effect sizes and

95% confidence intervals for the primary findings in each study.

Manuscript Preparation

Prepare manuscripts according to the Publication Manual of the American
Psychological Association (6th edition). Manuscripts may be copyedited for
bias-free language (see Chapter 3 of the Publication Manual). Review APA's
Checklist for Manuscript Submission before submitting your article. Double-
space all copy. Other formatting instructions, as well as instructions on
preparing tables, figures, references, metrics, and abstracts, appear in the
Manual. Additional guidance on APA Style is available on the APA Style
website. Below are additional instructions regarding the preparation of display

eguations, computer code, and tables.

Tables

Use Word's Insert Table function when you create tables. Using spaces or tabs
in your table will create problems when the table is typeset and may result in

errors.

Submitting Supplemental Materials


http://www.apa.org/pubs/books/4200066.aspx
http://www.apa.org/pubs/books/4200066.aspx
http://www.apa.org/pubs/authors/manuscript-check.aspx
http://www.apastyle.org/index.aspx
http://www.apastyle.org/index.aspx
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APA can place supplemental materials online, available via the published article
in the PsycARTICLES® database. Please see Supplementing Your Article With

Online Material for more details.

Abstract and Keywords

All manuscripts must include an abstract containing a maximum of 250 words
typed on a separate page. After the abstract, please supply up to five keywords

or brief phrases.

References

List references in alphabetical order. Each listed reference should be cited in

text, and each text citation should be listed in the References section.

Figures

Graphics files are welcome if supplied as Tiff or EPS files. Multipanel figures
(i.e., figures with parts labeled a, b, c, d, etc.) should be assembled into one file.

The minimum line weight for line art is 0.5 point for optimal printing.

For more information about acceptable resolutions, fonts, sizing, and other

figure issues, please see the general guidelines. When possible, please place
symbol legends below the figure instead of to the side. APA offers authors the
option to publish their figures online in color without the costs associated with

print publication of color figures.

The same caption will appear on both the online (color) and print (black and
white) versions. To ensure that the figure can be understood in both formats,
authors should add alternative wording (e.g., "the red (dark gray) bars

represent") as needed.


http://www.apa.org/pubs/authors/supp-material.aspx
http://www.apa.org/pubs/authors/supp-material.aspx
http://art.cadmus.com/da/guidelines.jsp
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Permissions

Authors of accepted papers must obtain and provide to the editor on final
acceptance all necessary permissions to reproduce in print and electronic form
any copyrighted work, including test materials (or portions thereof),
photographs, and other graphic images (including those used as stimuli in
experiments).On advice of counsel, APA may decline to publish any image

whose copyright status is unknown.

Publication Policies

APA policy prohibits an author from submitting the same manuscript for
concurrent consideration by two or more publications. APA requires authors to
reveal any possible conflict of interest in the conduct and reporting of research
(e.g., financial interests in a test or procedure, funding by pharmaceutical
companies for drug research). In light of changing patterns of scientific
knowledge dissemination, APA requires authors to provide information on prior
dissemination of the data and narrative interpretations of the data/research
appearing in the manuscript (e.g., if some or all were presented at a conference
or meeting, posted on a listserv, shared on a website, including academic social
networks like ResearchGate, etc.). This information (2—4 sentences) must be
provided as part of the Author Note. Authors of accepted manuscripts are

required to transfer the copyright to APA.

Ethical Principles

It is a violation of APA Ethical Principles to publish "as original data, data that
have been previously published" (Standard 8.13). In addition, APA Ethical

Principles specify that "after research results are published, psychologists do
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not withhold the data on which their conclusions are based from other
competent professionals who seek to verify the substantive claims through
reanalysis and who intend to use such data only for that purpose, provided that
the confidentiality of the participants can be protected and unless legal rights
concerning proprietary data preclude their release” (Standard 8.14). APA
expects authors to adhere to these standards. Specifically, APA expects
authors to have their data available throughout the editorial review process and
for at least 5 years after the date of publication. Authors are required to state in
writing that they have complied with APA ethical standards in the treatment of
their sample, human or animal, or to describe the details of treatment. The APA
Ethics Office provides the full Ethical Principles of Psychologists and Code of
Conduct electronically on its website in HTML, PDF, and Word format. You may
also request a copy by emailing or calling the APA Ethics Office (202-336-
5930). You may also read "Ethical Principles,” December 1992, American

Psychologist, Vol. 47, pp. 1597-1611.


http://www.apa.org/ethics/code/index.aspx
http://www.apa.org/ethics/code/index.aspx
mailto:ethics@apa.org

