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ABSTRACT

The concept of tactile working memory indicated that the system can actively maintain (maintenance)
and flexibly manipulate (manipulation) tactile information received from the body surface. The cogni-
tive processes consisted of providing for the interim integration, processing, disposal, and retrieval of
information. In this review, we combined psychophysical and neurophysiological experiments to high-
light some of the most important characteristics and the neural substrates of tactile working memory.
In particular, these studies have addressed how neural codes are related to perception and working
memory in tactile modality. Tactile information is stored by segregated neural networks that include not
only the prefrontal and parietal cortex, but also the somatosensory areas where relatively early stages of
perceptual processing are carried out and past and current sensory information are combined to drive
higher cortical areas.

INTRODUCTION

The theoretical concept of working memory pro-
poses thata limited capacity system maintains and
stores information in the short term, and this system
supports human thought processes by providing
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an interface between perception and long-term
memory. Working memory was developed to ex-
tend the concept of short-term memory. Compared
to short-term memory, working memory has two
functions in that it can not only hold information
“on line” over short intervals of time, but can
also keep the information active while cognitive
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operations are performed on it. Working memory
processing involves three critical phases. First,
getting perceptual information into the short-term
memory by the sensory registers (such as visual,
auditory, tactile). Second, focusing attention on
the necessary sensory information for the next
action. Third, using the sensory information in
working memory to generate some kind of output,
and moving part of the information from working
memory to long-term memory as new memory
(Dijkerman et al., 2007).

Working memory is critically important in the
human cognitive processing system, and failures
in working memory are often responsible for
learning disabilities. One of the basic assump-
tions is that practically there is interplay between
working memory and perception. In previous
research, the validity of these ideas has been fully
assessed with regard to visual or auditory working
memory modality. In comparison with visual or
auditory working memory, far less research has
been dedicated to tactile working memory (see,
Figure 1). The lack of scientific attention directed
to the topic of tactile perception might be due in

part to the dominance of visual or auditory mo-
dality in humans. Moreover, there are practical
problems related to stimulus presentation and
response recording in the functional magnetic
resonance imaging (fMRI) environment that the
most recently developed forms of brain neuroim-
aging study (Kaas et al., 2007 ;Yu et al., 2011).
Here, we will focus on discussing the cognitive
neuroscience evidence about tactile working
memory mechanisms.

In the present review, we first briefly sum-
marize the extant psychophysical literature that
has attempted to examine people’s working
memory fortactile information presented by means
of the skin. Next, we highlight some of the
physiological evidence in the domain of tactile
perception, covering electrophysiological and
neuroimaging studies on human and animal sen-
sory systems. Finally, we conclude our review
and point out some important features for tactile
working memory research.

Figure 1. The number of publications in PubMed database that included visual, auditory, gustatory,
olfactory, or tactile/haptic memory in the title (search date: September 22, 2011)

1800 1636

1600 |
1400
1200
1000 |

500

wn
wn
wh

600

Mumber of Publications

400
200 ¢

)
L

11
i I i ]

ﬂ I

Visual Auditory

Ofactory Tactile/Haptic

Gustatory

Sensory Memory Modality

90



8 more pages are available in the full version of this document, which may be
purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/cognitive-functions-neuronal-mechanisms-
tactile/69909

Related Content

Governance Structures for IT in the Health Care Industry

Reima Suomi (2009). Medical Informatics: Concepts, Methodologies, Tools, and Applications (pp. 1684-
1688).

www.irma-international.org/chapter/governance-structures-health-care-industry/26329

Bioinformatics-Inspired Algorithms for 2D-Image Analysis--—Application to Medical Images Part Il
Images in Circular Format

Perambur S. Neelakanta, Edward M. Bertotand Deepti Pappusetty (2012). International Journal of
Biomedical and Clinical Engineering (pp. 49-58).
www.irma-international.org/article/bioinformatics-inspired-algorithms-image-analysis/73693

UMLS Semantic Network as a UML Metamodel for Improving Biomedical Ontology and
Application Modeling

Rishi Kanth Saripalle (2018). Biomedical Engineering: Concepts, Methodologies, Tools, and Applications
(pp. 553-576).
www.irma-international.org/chapter/umls-semantic-network-as-a-uml-metamodel-for-improving-biomedical-ontology-and-

application-modeling/186695

Development of a Health Information System in a Post-Communist Country

Ranko Stevanovic, Ivan Pristas, Ana lvicevic Uhernikand Arsen Stanic (2006). Handbook of Research on
Informatics in Healthcare and Biomedicine (pp. 16-22).
www.irma-international.org/chapter/development-health-information-system-post/20558

Development of Portable Medical Electronic Device for Infant Cry Recognition: A Primitive
Experimental Study

Natarajan Sriraam, S. Tejaswiniand Ankita Arun Chavan (2016). International Journal of Biomedical and
Clinical Engineering (pp. 53-63).
www.irma-international.org/article/development-of-portable-medical-electronic-device-for-infant-cry-recognition/17046 1



http://www.igi-global.com/chapter/cognitive-functions-neuronal-mechanisms-tactile/69909
http://www.igi-global.com/chapter/cognitive-functions-neuronal-mechanisms-tactile/69909
http://www.irma-international.org/chapter/governance-structures-health-care-industry/26329
http://www.irma-international.org/article/bioinformatics-inspired-algorithms-image-analysis/73693
http://www.irma-international.org/chapter/umls-semantic-network-as-a-uml-metamodel-for-improving-biomedical-ontology-and-application-modeling/186695
http://www.irma-international.org/chapter/umls-semantic-network-as-a-uml-metamodel-for-improving-biomedical-ontology-and-application-modeling/186695
http://www.irma-international.org/chapter/development-health-information-system-post/20558
http://www.irma-international.org/article/development-of-portable-medical-electronic-device-for-infant-cry-recognition/170461

