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Introduction
1

Self-generated thoughts (SGT,
i.e. mental experiences unrelated
to the here and now) require the brain
to generate mental content based on
prior representations [1,2].
This experience may rely on episodic
processes (to retrieve information and
construct episodes) and semantic
processes (to generate coherent and
structured thoughts). Using restingstate fMRI we investigated the
involvement of semantic and episodic
networks in SGT.

We used Neurosynth [3] to generate automated metaanalyses of task-based fMRI studies investigating
semantic (A) and episodic processes (B).
Peak regions of activations provided regions of interest (C)
for subsequent seed-based functional connectivity (FC)
analyses: left inferior frontal gyrus (IFGL), left posterior middle
temporal gyrus (pMTGL) and bilateral hippocamus.
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Resting state fMRI
data from 101
participants recruited as
part of the Enhanced
Nathan Kline Institute
Rockland Sample (NKIRS [4]) were used in the current
study. Following resting state scan,
participants completed the New York
Cognition Questionnaire [5] that
assess the content and form of the
thoughts they experienced during the
scan (see Methods).
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We used patterns of
connectivity and wholebrain derivatives (fractional
Amplitude of Low Frequency
Fluctuations, fALFF) in order to
understand
the
neural
correlates of SGT, and in
particular the involvement of
brain regions that are part of the
semantic and episodic networks
(IFGL, pMTGL and hippocampus).
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Past thinking was associated with:
A. - Increased fALFF in superior temporal
lobe (STL)
- Decreased fALFF in the medial
prefrontal cortex (mPFC) and IFGL
B. Reduced connectivity between pMTG and
IFGL as well as the mPFC
C. Decreased connectivity between both
semantic seeds and the occipital cortex.

Thinking in words was associated with:
A. Increased fALFF in prefrontal
regions
B. Decreased fALFF in the occipital
cortex (lingual gyrus).
C. And IFGL was more connected to the
cerebellum.

Thinking in images may be linked with
segregation between the IFGL and other
networks (default mode, visual network)
whereas the hippocampus becomes
integrated with higher order occipital
regions.

Thinking in words may rely on the
segregation
between
posterior
regions (e.g. visual cortex) and
anterior regions of the brain (e.g.
PFC).
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Past thinking may be linked with segregation within the semantic network (e.g.
between IFGL and pMTGL) and segregation
between the semantic network and other
networks (e.g. visual and default mode).

Thinking in images was associated with:
A. More fALFF in the IFGL
B. More fALFF in the mPFC but less
connectivity between IFGL and mPFC.
C. In the visual cortex, less fALFF and less
connectivity with IFGL
D. Finally, the hippocampus was more
connected to the LOC.

Resting state fMRI data (TR = 2500 ms; TE
= 30ms; voxel size = 3 mm isotropic; duration = 5min)
from 101 participants was preprocessed using
DPARFS [6] and included slice-time correction, motion
correction, normalization to MNI space, smoothing
with FWHM of 4 mm, detrending and band-pass
filtering (between .01 and .10 Hz). Nuisance
covariates (head motion parameters, white matter and
cerebrospinal fluid signal) were also regressed. The
data from 20 participants was subsequently excluded
due to excessive head motion ( > 1 mm), leaving a
total of 81 participants. Data was analysed with SPM8
and visualized using mricron and DataViewer3D [7].
The New York Cognition Questionnaire
was administered at the end of the scanning session
to assess the content and phenomenology of
participants’ SGT [5]. Exploratory Factor Analysis was
used to compute latent factors. 5 factors were
obtained for the content subset (relating to Past,
Negative, Future, Positive and Social Cognition (A)),
and 3 factors were obtained for the phenomenology
subset (Images, Words and Specific vs. Vague (B)).
These factors were subsequently used as predictors in
group-level univariate GLM analyses of fALFF and
each seed’s FC.

