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Mind Wandering: background




Defining Mind Wandering (MW)
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A shift from the ongoing task towards self-generated thoughts and feelings

—

Smallwood & Schooler (2015)

A form of inattention




MW publications
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Mind wandering publications indexed in PubMed, per year
Search query: “mind wandering” - 2,101 records, 1923-2026
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Source: PubMed, National Library of Medicine; search “mind wandering”, results by year; accessed 9 October 2026.
Hatched bar: 2026 is incomplete.
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Mind wandering has attracted growing research interest
over the past 15 years.
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Frequency and benefits of MW
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MW occurs 46,9% of the time, regardless of the acﬁ

Drivers reported MW during 42% to 64% of their driving time
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MW in the brain

— e
Frontoparietal control
network (FPCN)

Supports goal-directed
thought

Clusters associated
with MW and
spontaneous thought

Default mode
network (DMN)

Active during wakeful
rest and internally
focused thought

Mind wandering engages both the DMN and FPCN, linking
internally generated thought with cognitive control that can guide
thoughts towards personal goals.

— —

Foxetal. (2015); Christoff et al. (2016)




Inattention and road safety
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Experimental protocol




Research questions and hypothesis

—— )

Does MW have a distinct behavioural and physiological signature compared to task-
focused state?

— e

We expected differences in driving performance, eyetracking measures and heart rate.

Do driving context and a short break influence the behavioural and physiological
differences between MW and task-focused state?

——— —

We expected MW-related differences to be less pronounced after the break and more
pronounced on rural roads.

Does driver drowsiness differ between MW and task-focused state’J

—— — e e —

We expected greater drowsiness during MW.
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Participants and equipment

18-35years old (mean 24.5 +4.3; 23 M/32F)
With driving license
Without sleep disorders, vigilance impairment or glasses

~_ ActiChamp EEG 64 channels
(BrainVision)

PupilCore eye tracker
(PupilLabs)

Driving simulator with
SCANEeR licence
(AVSimulation)

EMG and ECG
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Driving scenario

Legend

Speed limit .
(rural and urban)
Traffic lights
(red and green)

Pedestrian crossing without
440N\ pedestrian

g Pedestrian crossing with
pedestrian

—u “Go"” events ]
-  a “No Go" events :
50 minutes of 20 minutes of 50 minutes of

driving break driving
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Thoughts sampling method: Probe caught

—— )

An auditory probe every 60 to 90 seconds, answering via the steering wheel

9

e Whatareyou thinking about?

( AbouOdlriving }(AbouttheEBvironment] 4 AboutintethNlthoughtsJ Aboutnothing/ll’klbnotrememberJ

! , !

ON ED . MW MB
e Howabsorbed were you in this thought?

( 1-Notatall immersedi) Ea E?D 4 -Very immersed

What is your level of alertness?

( 1 - Fully alert ] Ea E?:] 4 - Very drowsy

?
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Experimental results




Mental state distribution
Mental state distribution
100+
291
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Across all participants, ON (36,9%) and MW % .
(34,1%) were the most frequent states, 42 50 .
followed by ED (20,3%) and MB (8,7%). D N
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Drowsiness distribution
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Drowsiness — MW vs other states

skokok
g w=0.1272, n=2581 p]robes
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Drowsiness distributions differed significantly n
between MW and the other states, with $ 31 o
generally higher ratings during MW than ON = .
or ED, and lower ratings than MB. £ o °
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Mental state
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Mental states and drowsiness within drive phase
Mental state distribution — MW vs ON by Drowsiness — MW vs ON by drive phase
drive phase b
] . Drive phase
— OR = 1.62
— Drive phase . ok . [ Pre-break
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. are associated, but do
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Mental state Mental state change together.
MW was associated with greater drowsiness than ON in both phases, yet the
observed post-break pattern showed more MW alongside lower drowsiness ratings.







Speed (km/h)

e
Vehicle speed (10 s before the Vehicle speed (10 s before the probe) —
probe) — MW vs ON MW vs ON by road type
skokok . e . Road type
) ' MW — ON = +10.47 km/h
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Vehicle speed was higher during MW than ON, with a larger difference on rural roads.J
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Speed variability (CV)
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Speed variability (CV) (10 s
before the probe) — MW vs ON

skoksk
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MW ~__O_N_=_—5.37 coefficient of variation, %
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Speed variability was lower during MW than ON,
with no significant interactions with driving phase
or road type
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Speed variability (coefficient of
variation, %)

ON MW
Mental state
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Oculometric measures
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Blink rate

—
. Blink rate (10 s before the probe) — MW
Blink rate (10 s before the probe) v(s ON by drive ph';se )
— MW vs ON
kkk .
T . - Drive phase
MW — ON = +4.28 per min I Pre-break

n.s. (Pre-break)
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MW — ON = +3.08 per min
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MW — ON = +1.88 per min
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Blink rate was higher during MW than ON, with a larger difference after the breaI:J
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Blink duration
—
Mean blink duration (50-500 ms Mean blink duration (50-500 ms blinks)
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Fixation rate

Fixation rate (10 s before the probe) —
Fixation rate (10 s before the MW vs ON by drive phase
probe) — MW vs ON sk _
. . Drive phase
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MW — ON = -2.52 per min

'c 300 c
= = U
= 250 53000
__9- e s 3250 o : '.':‘
© 200 ; @ e PO > :
] © %¥ee s, _Toas I
E — 200 ".:'.; e Lo
C 150; c - e
o ' 2 150 . L
100 _ G . J
.UE_ ir 100 :
50
50
d ON MW 0
Mental state ON MW

Mental state

{Fixation rate was lower during MW than ON, with a larger difference after the break.
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Cardiac measures

|

Mind wandering (MW) vs on-task (ON): cardiac measures

Drowsiness
MW - ON MW x road type MW x drive phase (linear trend, per
step)

Heart (10 s before the probe)

Heart rate n.s. n.s. N.5: n.s.

Beat-to-beat heart
rate variability s it n.s. M:S.
(RMSSD)

Overall heart rate

variability (SDNN) n.s. n.s. n.s. A L

Models with drowsiness: LMM, MW — ON with Satterthwaite tests.
MW x factor: the interaction test of the model.
*p<.05 **p< .0l **p< . 001 n.s.=notsignificant - = notin the model

Enmznzs
GOTHENBURG




Conclusion




Main findings

Mind wandering accounted for around 1/3 of probes on average across participants and was
associated with greater drowsiness than on-task.

— e —— T ———
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Drivers drove faster with more stable speed during MW than on-task.

e s e

Eye-tracking differences varied across driving phases

e —__ —_

Cardiac measures showed no significant overall MW-ON differences
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Take Home Message

—
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Mind Wandering is common during driving and is associated with changes
in driving behaviour and eyetracking measures

Driving context, driving phase and driver drowsiness matter when
interpreting MW-related differences

S — Se——

Combining more measures and comparing a wider range of mental states
may help identify a sighature specific to MW

e —

e
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Thank you for your attention!
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