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Introduction:
The project aims to develop, test, and publish a battery of reliable and valid paradigms to
assess the interaction between the hemispheres in healthy and clinical samples

Background:

The corpus callosum provides the major connection between the cerebral hemispheres and,
consequently, it has an important role in human perception and cognition [2]. Firstly,
information from the senses is predominately projected contralaterally resulting in an
interhemispheric separation of perceptual information and requiring an integration of
information between the hemisphere to achieve a unified representation of the perceptual
environment [7, 11]. Secondly, functional hemispheric specialization for various cognitive
functions (e.g., left-hemispheric dominance for language processing) demands the
integration of information and coordination of processing between the hemispheres to
allow for efficient cognitive processing [4, 5]. In both cases, the axons forming the corpus
callosum support the relevant interaction between the hemispheres. At the same time, a
plethora of psychiatric, neurological, and developmental conditions report deviations in
corpus callosum anatomy. For example, patients with schizophrenia [1], long COVID [3],
dementia [9], or dyslexia [6] show a substantial reduction in the size of the corpus callosum
or alterations in its microstructural composition. However, to better understand the
relevance of these structural changes for cognitive functioning or the symptomatology in
these patients, also changes in the functional properties of the corpus callosum need to be
understood. Thus, experimental paradigms for the assessment of interhemispheric
interaction via the corpus callosum are highly relevant, and studies indeed report deficits in
tasks assessing callosal functioning in the above conditions (e.g. [8, 12]). However, these
studies are typically characterised by testing selective aspects of hemispheric interaction
while omitting others. One reason for this selectivity, is that standardized methods for a
comprehensive assessment of hemispheric interaction have, to date, not been developed.
The present project was conceptualised as the first step towards a behavioural test battery
that allows for reliable and valid assessment of corpus callosum functioning.

Research questions:
The research question is to develop, test, and publish a set of five paradigms to reliably
assess corpus callosum functioning considering different cognitive and sensory modalities

Objectives and method:

The implementation of five paradigms (i.e., dichotic listening, visual half field naming,
bilateral redundancy gain, Banich-Belger paradigm, alternating left-right finger tapping
task). These paradigms were selected as lesion and split-brain studies suggest them to
provide valid measures of hemispheric interaction (e.g. [10]) and as they cover multiple
modalities (visual, auditory, motor) and diverse callosal functions (transfer and
coordination). The aim is to optimise the design of the paradigms to secure high reliability
(>.85) which will be established by testing a group of healthy individuals (N=50) in a test-



retest design. The paradigms will be published as “open” test battery that also can be
downloaded and used by external researchers. The paradigms will be programmed in
PsychpPy, analyses will be conducted in R, and following open-science standards.

Student assighments:

Designing the 5 paradigms in software to administered experiments (e.g. PsychoPy),
running/coordinating the data collection/management, statistical analysis. All process will
take place in interaction with other students (interns, master thesis) and the supervisor.

About the research environment:

The project is associated with the CCN section and the Oslo Laterality Lab
(https://www.sv.uio.no/psi/english/research/projects/the-oslo-laterality-lab/index.html).
The testing will take in the CCN lab facilities: Participation in the monthly Oslo Laterality
Colloquia and meetings within the CCN section. External collaborators might be taken in
when expertise is required.

Supervision:
René Westerhausen

Ethical approvals and data:
The data collection is the main part of the experiment. Ethical clearance (PSI committee) will
be sought ones the exact implementation of the paradigms is developed.

Tentative article:
Testing the corpus callosum: an open behavioural test battery for the assessment of
interhemispheric interaction.

Contact:
René Westerhausen, rene.westerhausen@psykologi.uio.no

References

[1] D. Arnone, A. MclIntosh, G. Tan, K. Ebmeier, Meta-analysis of magnetic resonance imaging studies of
the corpus callosum in schizophrenia, Schizophrenia research 101 (2008) 124-132.

[2] M. Banich, Integration of information between the cerebral hemispheres, Current Directions in
Psychological Science 7 (1998) 32-37.

[3] D.D.d.C. Bispo, P.R.d.P. Brandao, D.A. Pereira, F.B. Maluf, B.A. Dias, H.R. Paranhos, F.v. Glehn, A.C.P.d.

Oliveira, N.A.T. Regattieri, L.S. Silva, Brain microstructural changes and fatigue after COVID-19,
medRxiv (2022) 2022.2008. 2020.22279023.

(4] M. Chechlacz, G.W. Humphreys, S.N. Sotiropoulos, C. Kennard, D. Cazzoli, Structural organization of
the corpus callosum predicts attentional shifts after continuous theta burst stimulation, Journal of
neuroscience 35 (2015) 15353-15368.

[5] L. Labache, B. Mazoyer, M. Joliot, F. Crivello, I. Hesling, N. Tzourio-Mazoyer, Typical and atypical
language brain organization based on intrinsic connectivity and multitask functional asymmetries,
Elife 9 (2020).

[6] A.J. Sihvonen, P. Virtala, A. Thiede, M. Laasonen, T. Kujala, Structural white matter connectometry of
reading and dyslexia, Neurolmage 241 (2021) 118411.
[7] S. Steinmann, G. Leicht, M. Ertl, C. Andreou, N. Polomac, R. Westerhausen, A.D. Friederici, C. Mulert,

Conscious auditory perception related to long-range synchrony of gamma oscillations, Neuroimage
100 (2014) 435-443.



(8]
(9]

(10]
(11]

(12]

I. van der Cruyssen, R. Gerrits, G. Vingerhoets, The right visual field advantage for word processing is
stronger in older adults, Brain and Language 205 (2020) 104786.

X.-D. Wang, M. Ren, M.-W. Zhu, W.-P. Gao, J. Zhang, H. Shen, Z.-G. Lin, H.-L. Feng, C.-J. Zhao, K. Gao,
Corpus callosum atrophy associated with the degree of cognitive decline in patients with Alzheimer's
dementia or mild cognitive impairment: A meta-analysis of the region of interest structural imaging
studies, Journal of psychiatric research 63 (2015) 10-19.

R. Westerhausen, Interhemispheric Integration after Callosotomy: A Meta-Analysis of Poffenberger
and Redundant-Target Paradigms, Neuropsychology Review (2022) 1-19.

R. Westerhausen, R. Gruner, K. Specht, K. Hugdahl, Functional relevance of interindividual differences
in temporal lobe callosal pathways: a DTI tractography study, Cereb Cortex 19 (2009) 1322-1329.

T.J. Whitford, M. Kubicki, S. Ghorashi, J.S. Schneiderman, K.J. Hawley, R.W. McCarley, M.E. Shenton,
K.M. Spencer, Predicting inter-hemispheric transfer time from the diffusion properties of the corpus
callosum in healthy individuals and schizophrenia patients: a combined ERP and DTI study,
Neuroimage 54 (2011) 2318-2329.



