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Table S1. Search strategy

MEDLINE

NO

Main Search strategy

((((((theor*[ Title/Abstract]) OR ("theoretical model"[Title/Abstract] OR "theoretical
models"[Title/Abstract] OR "theoretic model"[Title/Abstract] OR "theoretic
models"[Title/Abstract])) OR "Models, Theoretical"[Mesh])))) AND (((consciousness|MeSH
Terms]) OR "consciousness"[Title/Abstract]) OR conscious*[Title/Abstract])

4635

Combination of the main search strategy AND search strategy for each single dimension

(((((((consciousness[MeSH Terms]) OR conscious*[Title/Abstract])))))) AND ((((((("neural
correlates of consciousness"[Title/Abstract]) OR neuroanatomy|[Title/Abstract]) OR "neural
differentation and integration") OR "brain mapping"[Title/Abstract]) OR
physiology|[Title/Abstract])))

504

(((((((consciousness[MeSH Terms]) OR conscious*[Title/Abstract]))))) AND

(((("Cognitive Function" OR "Cognitive Functions" OR "Function, Cognitive" OR "Functions,
Cognitive")) OR ("Cognitive Sciences" OR "Science, Cognitive" OR "Neuroscience,
Cognitive"))) AND (Attention* OR Concentration OR Concentrations OR language* OR

memor?)

163

(((((("Quantitative Evaluation"[Title/Abstract] OR "Evaluation, Quantitative"[Title/Abstract]
OR "Evaluations, Quantitative"[Title/Abstract] OR "Quantitative Evaluations"[Title/Abstract])
OR Evaluation*[Title/Abstract] OR "Evaluation Indexes"[Title/Abstract] OR "Indexes,
Evaluation"[Title/Abstract]) AND Humans[Mesh])) AND (((((((consciousness|[MeSH Terms])
OR conscious*[Title/Abstract])))))))

2081

((((consciousness[MeSH Terms]) OR conscious*[Title/Abstract]))) AND
((perception*[Title/Abstract] OR "Autonomic Nervous Systems"[Title/Abstract] OR "Nervous
System, Autonomic"[Title/Abstract] OR "Nervous Systems, Autonomic"[Title/Abstract] OR
"System, Autonomic Nervous"[Title/Abstract] OR "Systems, Autonomic
Nervous"[Title/Abstract] OR "Visceral Nervous System"[Title/Abstract] OR "Nervous System,
Visceral"[Title/Abstract] OR "Nervous Systems, Visceral"[Title/Abstract] OR "System, Visceral
Nervous"[Title/Abstract] OR "Systems, Visceral Nervous"[Title/Abstract] OR "Visceral
Nervous Systems"[Title/Abstract] OR "Vegetative Nervous System"[Title/Abstract] OR
"Nervous System, Vegetative"[Title/Abstract] OR "Nervous Systems,
Vegetative"[Title/Abstract] OR "System, Vegetative Nervous"[Title/Abstract] OR "Systems,

2434




Vegetative Nervous"[Title/Abstract] OR "Vegetative Nervous Systems"[Title/Abstract] OR
"Olfactory Perceptions"[Title/Abstract] OR "Perception, Olfactory"[Title/Abstract] OR
"Perceptions, Olfactory"[Title/Abstract] OR "Perception, Visual"[Title/Abstract] OR
"Perceptions, Visual"[Title/Abstract] OR "Visual Perceptions"[Title/Abstract] OR "Auditory
Perceptions'[Title/Abstract] OR "Perception, Auditory"[Title/Abstract] OR "Perceptions,
Auditory"[Title/Abstract] OR "Perception, Taste"[Title/Abstract] OR "Perceptions,
Taste"[Title/Abstract] OR "Taste Perceptions"[Title/Abstract] OR "Gustatory
Perception"[Title/Abstract] OR "Gustatory Perceptions"[Title/Abstract] OR "Perception,
Gustatory"[Title/Abstract] OR "Perceptions, Gustatory"[Title/Abstract] OR "Perception,
Touch"[Title/Abstract] OR "Perceptions, Touch"[Title/Abstract] OR "Touch
Perceptions'[Title/Abstract] OR "Tactile Perception"[Title/Abstract] OR "Perception,
Tactile"[Title/Abstract] OR "Perceptions, Tactile"[Title/Abstract] OR "Tactile
Perceptions"[Title/Abstract]))

((((consciousness[MeSH Terms]) OR conscious*[Title/Abstract]) AND Humans[Mesh])) AND 539
(((subjectivity OR "first person” OR "self report" OR "self psychology" OR "self evaluation")))

EMBASE

Queryconsciousness:ti,ab AND 'theory' NEAR/4 'consciousness' OR consciousness NEAR/4 521
(‘model’ OR 'theoretical model' OR 'theoretical study' OR 'theoretical studies' OR 'theoretical
models’) AND [english]/lim AND [humans]/lim

SCOPUS

(key (consciousness ) or title-abs-key ( conscious*) and title-abs- 4603
key ( ((model*) or (theor*))) and abs (human)) and (exclude ( subjarea, "agri") or ex
clude (subjarea, "envi") or exclude ( subjarea, "busi") or exclude ( subjarea, "econ") or e
xclude ( subjarea, "eart") or exclude ( subjarea, "mate") or exclude ( subjarea, "ceng") or

exclude ( subjarea, "vete") or exclude ( subjarea, "dent"))

WOS

(TS=(consciousness) OR TS=(conscious)) AND (TS=(theoretical model*) OR TS=(theoretic 3879
model*) OR TS=(model*) OR TS=(theor*))

PsychINFO




(((((((ab(consciousness) OR ab(conscious*) OR ti(consciousness) OR ti(conscious*) AND 4671
ab((theoretic model* OR theoretical model* OR theor*))

Filters: “Human” AND “Language”

Note: The table reports the search strategies used to perform the present review. The numbers on the right represent the

total number of article found adopting a specific strategy.




Table S2. Maximum score obtained in each dimension by the theories analyzed.

Theory Authors Year Neural Association between Translation from Quantitative measures Consciousness, sensory Subjectivity
correlates  consciousness and other theory to clinical of consciousness processes and the autonomic
cognitive functions practice nervous system

Agnatiet Agnatietal. 2012 5 1 0 0 3 1
al’s
proposal
Cook 2008 5 0 1 0 0 5

ART Grossberg 2007 4 5 0 0 3 0



Grossberg 2017 4 5 0 0 5 2

Bieberich Bieberich 2012 5 3 0 3 2 0
’s theory

cpP Merker 2007 5 2 0 0 3 0




Gelepithi Gelepithis 2014
s’ theory




GWT/G
NWwW

Dehaene

and

Changeux

Dehaene et
al.

Baars and
Franklin

2011

2014

2007



Prakash et

al.

Baars and

Franklin

Raffone and

Pantani

Sergent and

Naccache

Baars et al.

Bartolomei

et al.

2008

2009

2010

2012

2013

2014




Balduzzi 2008

and Tononi




IIT

Tononi

Tononi

Casali et al.

Oizumi et al.

Tononi and
Koch

Tononi et al.

2008

2012

2013

2014

2015

2016

11




Tsuchiyaet 2016 2 0 0 1 0 2
al.

MCTT Dalla Barba 2010 3 2 0 0 0 2
and Boisse

Min’s
Model
Min 2010 5 3 0 0 5 0




O’Dohert
y's

theory O'Doherty 2013 0 5 0 0 0 1

Klemm & 2008 0 1 0 0 0 3
Klink
Das 2009 0 0 0 2 0 0
Di Biase

2009 1 1 0 0 0 0

Quantum



theories

Koehler

Argonov

Baars and

Edelman

Georgiev

Li

Hameroff &

Penrose

2011

2012

2012

2013

2013

2014

14
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Arushietal. 2016 1 3 0 1 1 1

Sieb 2016 3 3 0 4 2 1

Brabant 2016 0 0 0 0 0 1




RPT

Cleeremans 2007 0 0 0 0 1 3
et al.
Cleeremans 2008 2 0 0 0 1 5

Notes: The table reports the scores achieved by each article in the dimensional model. The first column represents the theory each article belongs to. In the second and third

columns, authors and year of publication are reported. The following columns refer to the six dimensions considered in the dimensional. model. ADT: Apical dendrite theory;
AIM: Activation/information/mode-synthesis hypothesis; ART: Adaptive Resonance Theory; AST: Attention Schema Theory; COI: Cross-order integration theory of consciousness;
CP: Centrencephalic proposal; CCS: Consciousness state space model; DCT: Dynamic Core Theory; EM/CEMI: Electromagnetic field Hypothesis /Consciousness Electromagnetic

Information field theory; GWT: Global workspace theory; GNW: Global Neural Workspace; HOT/FOR: Higher-order theories of consciousness/First order representational theory;
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IIT: Integrated information theory; LRMB: Layered Reference Model of the Brain; MCTT: Memory Consciousness and Temporality Theory; NIH: Network inhibition
hypothesis; PToC: Psychological theory of consciousness; Q-Theories: Quantum Theories; RPT: ~ Radical plasticity thesis; SPC: Semantic pointer competition theory of

consciousness.



Table S3. Terms found related to consciousness found in the article analyzed

ADT LaBerge and Kasevich (2007) Thinking self; Feeling self

AIM Hobson (2009)
Resonant state: A resonant state emerges through sustained feedback
between the attended bottom-up signal pattern and the active top-
ART Grossberg (2007) d . .
own expectation as they reach a consensus between what is expected
and what is there in the outside world;
Grossberg (2017) -

- Sentyons are conscious particles;

- The endospace is a space embedding a set of

Bieberich’s theory Bieberich (2012) . . .
elements perceived in consciousness
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A conscious mode of functioning is dependent upon quite specific neural
arrangements creating interfaces of particular kinds between specific
domains of neural function, rather than a result of a general increase in
CP Merker (2007) informational capacity or complexity achieved by expansion of a
structural substrate which below a certain size does not support

consciousness.

Damasio’s theory Bosse et al. (2008) --

McFadden (2007) -

EMI/CEMI Pockett (2007) --

Lewis & MacGregor (2010) -

Gelepithis’ theory Gelepithis (2014) --
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Dehaene and Changeux (2011)

Preconscious

Dehaene et al. (2014)

Baars and Franklin (2007)

GWT/GNW

Conscious cognition; Functionally conscious agent: is an autonomous agent
which implements a Global Workspace Theory for the role of
consciousness in a Working Model of Cognition (WMC), to facilitate
the performance of real-world tasks

Prakash et al. (2008)

Baars and Franklin (2009)

Raffone and Pantani (2010)

Sergent and Naccache (2012)

Baars et al. (2013)

Conscious cognition

Bartolomei et al. (2014)




IIT

Balduzzi and Tononi (2008)

21

Tononi (2008)

Barros (2010)

Tononi (2012)

Casali et al. (2013)

Oizumi et al. (2014)

Tononi and Koch (2015)

Tononi et al. (2016)

Phenomenal consciousness

Tsuchiya et al. (2016)

Phenomenal consciousness

Past consciousness; Present consciousness; Future consciousness




MCTT Dalla Barba and Boisse (2010)

Awareness: Conscious perception of an attended mental representation

by strengthening relevant neural networks through thalamocortical
Min’s Model Min (2010)

reiterating;

O’Doherty’s theory O'Doherty (2013) -

- Subjectivity means the principle of the individualized origin point and

owner of experiences as “mine.” Subjectivity has both empirical and
Klemm & Klink (2008) transcendental dimensions;
- The empirical subject is the immediate subject of first-order empirical
experiences, in which “I” relate to things, other persons, my own
mental states, or even reflective objects such as truth, goodness, or
beauty;
- The transcendental subject is the subjective principle of the unity of
Quantum theories consciousness over time in relating to its own first-order experiences.
The transcendental
I relates not to first-order things, persons, and so forth but rather as a
second-order possibility to its own relations to things (for example, as
theoretical, practical, or aesthetic relations). It is the condition of the

possibility
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of unifying diverse conscious experiences into a continuous narrative

account that is “mine”

Das (2009)

Di Biase (2009)

Koehler (2011)

Argonov (2012)

Baars and Edelman (2012)

Georgiev (2013)

Li (2013)

Hameroff & Penrose (2014)

Kak et al. (2016)

Sieb (2016)

- Qualia are qualities or properties perceived or experienced by a

person;

Brabant (2016)

Cleeremans et al. (2007)
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Cleeremans (2008) -

RPT

Thagard and Stewart (2014) -

SPC

Notes: ADT: Apical dendrite theory; AIM: Activation/information/mode-synthesis hypothesis; ART: Adaptive Resonance Theory; AST: Attention Schema Theory; COI: Cross-order
integration theory of consciousness; CP: Centrencephalic proposal; CCS: Consciousness state space model; DCT: Dynamic Core Theory; EM/CEMI: Electromagnetic field
Hypothesis /Consciousness Electromagnetic Information field theory; GWT: Global workspace theory; GNW: Global Neural Workspace; HOT/FOR: Higher-order theories of
consciousness/First order representational theory; IIT: Integrated information theory; LRMB: Layered Reference Model of the Brain; MCTT: Memory Consciousness and
Temporality Theory; NIH: Network inhibition hypothesis; PToC: Psychological theory of consciousness; Q-Theories: Quantum Theories; RPT: Radical plasticity thesis; SPC:
Semantic pointer competition theory of consciousness.
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Table S4 — Abstract of each theory analyzed.

Theory

Authors
(year)

Synthesis

ADT

LaBerge and
Kasevich
(2007)

The Apical Dendrite Theory focused on the input-processing which
sustained consciousness. The theory analyzed two main circuits of
the minicolumn (ministructures composed of major pyramidal
neurons, stellate neurons, inhibitory neurons and axons): The Shell
and the Axis circuit. The theory assumed that sustained activity in a
primary sensory area provides the ongoing activities of a background
consciousness for that particular sense. Elevated consciousness for
selected aspects of background consciousness is assumed to arise
when sustained activity of a primary sensory area is sent to higher
sensory areas, where a selected part of the sensory scene is amplified
by attentional activity controlled by the frontal lobes.

Agnati et

al.’s

proposal

Agnati et al.
(2012)

Cook (2008)

The authors mainly referred to Cook and Sevush’s idea of a single-
neuron theory of consciousness. The authors claimed that both
cognition and sensitivity could be present in the glial cells (other than
neurons), which could represent in this way a prerequisite for
consciousness and subjectivity. Furthermore, it is postulated the
existence of the so-called functional modules representing
microcircuits of neurons and astrocytes well-organized in specific
patterns to carry out a specific process. These functional modules are
characterized by both vertical and  horizontal organizations.
Regarding neural correlates, the authors focused on the key role of
the thalamus in receiving and re-directing both sensory and cortical
input

AIM

Hobson (2009)

This hypothesis gives particular attention to the cortical-thalamic and
limbic systems, which are active in waking and REM sleep, for
conscious experience. The author suggested that REM is one of the
first signals indicating the brain is preparing itself for gradual
development of integrative work among different functions, one of
which is consciousness. The theory considered three factors that may
be computerized: Activation (A), Input—output gating (I) and
Modulation (M).

ART

Grossberg
(2007)

Grossberg
(2017)

The author started from the already existing Adaptive Resonance
Theory (ART), where resonance consists of dynamical states
represented by the amplification of neuronal firing and interactions
between top-down and bottom-up processes. The resonant states are
bind together to build coherent world’s representations. The bottom-
up categories and the top-down expectations are bound only if there
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is a match between them. The matching between bottom-up external
input and the top-down expectation results in resonant states.

AST

Graziano and
Kastner (2011)

Authors affirmed that consciousness is not an emergent property but
is itself information computed by an expert system. For this theory,
awareness 1s a form of meta-social intelligence reconstructing
someone else’s thoughts, beliefs, or emotions, which also determines
the state of someone else’s attention. According to the theory, when a
Subject constructs a perceptual model of someone else’s attention
(e.g. “the person A is aware of X”), he/she also computed second
information like “I am aware of X”.

Bieberich’s

theory

Bieberich
(2012)

In the author’s view, the binding mechanism is at the base of reality
perception, and it should be operated at the single neuron level.
However, in the neural space there would be only a summation
process without any integration mechanism leading to conscious
perception. By assuming a refractal structure and by applying a
downscale computation, it would be possible to describe both the
macro (neural network) and the micro-neural structures. These
mechanisms define the Recurrent Fractal Networks that are supposed
to underlie the emergence of consciousness.

COl

Kriegel

One of the COI assumptions is that psychological events and states
are representations in the brain and that some of these representations
can be conscious whilst others can remain non-conscious, but we can
envisage both a conscious and non-conscious representation of the
same stimulus. Conscious states arise from the integration, or
unification (two representations become a single representation. The
author identified three levels: (i) a floor-level representation which
determines the specific contents of consciousness, (ii) a higher-order
representation of that floor-level representation and (iii) the
functional integration of these two representations. According to
COI, the second and third elements of the triad, the functional
integration with the higher-order representation, constitutes the
correlate of consciousness as such and not the content of
consciousness.

CP

Merker (2007)

The theory postulated the existence of the so-called “triangle
selection” encompassing (i) target selection, (ii) action selection and
(ii1) motivational ranking. It is assumed that when anyone is
conscious, the above-mentioned interaction happens in an ego-centric
reference frame which could be biased by the motivation. The neural
structures involved in such interaction are represented by a system
ranging from the colliculus to the brainstem system. By using
Merker’s words “the way this simulation is structured constitutes a
conscious mode of function”.

CSS

Berkovich-
Ohana et al.

The Consciousness State Space (CSS) represents a three-dimensional
neurophenomenological model composed of three dimensions,
namely Time, Awareness and Emotion. The consciousness is
fragmented into two different but interrelated categories: the first one
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(2014)

is the Core Consciousness (CC) which is related to the here and now
and the second one is represented by the Extended Consciousness
(EC) which is related to both episodic and prospective memory, as
well as to verbal thoughts. These two categories are organized in an
embedded way as the CC represents a ‘low-order’ category being
strongly related to the body-sense, whilst the EC is far away from the
body and it is related to higher-order cognitive processes.
Furthermore, each category is organized along a continuum for each
of the three above-mentioned dimensions. The awareness dimension
extended from an absence of the awareness to a full-awareness state
(included in the EC category) passing through a sensory and
subliminal bodily awareness (included in the CC category).

Berkovich-
Ohana et al.
(2017)

Damasio’s
theory

Bosse et al.
(2008)

The authors took into account three components as conceptualized by
Damasio: (i) emotion as neural representation; (ii) feeling as body
change perception; (iii) core consciousness as the detection of the
body change after a stimulus has occurred. In order to create a
simulation model of Damasio’s theory, the authors referred to the
Temporal Trace Language which allows computing a change of the
state given some temporal parameters. By using this model, an
emotion is the result of external stimulation which is detected and it
induces an internal representation which, in turn, prepares the body to
act. The feeling is related to two different dynamics in the model: the
“body loop” and the “as if body loop”. The first one represents the
real change in the body, the second one represents a cognitive change
related to the body instead of a real change in the body. The concept
of “core consciousness” (i.e. feeling a feeling) and “extended
consciousness” were then explained in that perspective.

DCT

Ward (2011)

The DCT focused on the synchronous firing of large cortical neuronal
population. However, differently from other theories, the author
affirmed that neither a specific cerebral structure nor a single specific
kind of neural activity is both necessary and sufficient to explain the
conscious states, because the theory assumes the existence of
consciousness thanks to a distributed neural activity with a central
role of the synchronized neural activity in cortico-thalamic circuits.
A novelty in this theory is represented by the distinction of two
different neuronal populations within the thalamus, the “core
neurons” and the “matrix neurons” that integrate information deriving
from the cortical computation allowing consciousness.

EMI/CEMI

McFadden
(2007)

Pockett (2007)

Lewis &
MacGregor
(2010)

The basic idea of this group of theories is that when any neuron
receives a signal from upstream neurons, synaptic transmitters
stimulate ion pumps that cause the membrane to become more or less
negatively polarized. This massive membrane depolarization
generates an electromagnetic field perturbation that will influence the
probability of firing of adjacent neurons, so the electromagnetic fields
of adjacent neurons will not be discrete but form a complex
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overlapping field composed of the superposition of the fields of
millions of neurons. The key feature of this superposition field is that
it is capable of integrating vast quantities of information into a single
physical system and hence it can account for the binding of
information for consciousness generation.

Gelepithis®  Gelepithis Gelepithis formulated a theory based on seven definitions that
theory (2019 compose a definitional system.
Yoshimi (2011) ~ Gurwitsch proposed a theory of the “articulation of the total field of
: . Yoshimiand consciousness and the patterns and forms in whic}.z co-present data
Gurwitsch’s Vinson (2015) @€ organized with respect to each other”. According to the theory,
theory any field of consciousness is organized according to the following
three domains: Theme, Thematic Field and Marginal Consciousness.
Yoshimi and Vinson, in 2015, proposed an extension of this theory
focusing on three points: peripheral experience, “predictive
relevance” and ‘‘variable size’’, showing as phenomenological and
connectionism approaches could be applied to solve some
mathematical problems to explain consciousness generation.
Dehaene and The core idea grounding the Global Workspace Theory (GWT) is the
C;(‘)alnlgeux presence of an interaction between bottom-up and top-down
(011 attentional modulation mechanisms which, throughout a broadcasting
process, allows a specific percept/event to became conscious. The
(GNW) hypothesis proposes that associative perceptual, motor,
Dehaeneetal.  attention and memory areas interconnect to create a unified space
(2019 where information is shared in a global blackboard and it is sent back
Baars and to lower-level processors. The neuronal workspace is anatomically
Franklin (2007) formed by different structures, from cortical pyramidal cells in layers
GWT/GNW ————— [I/IIT - with ‘long-range exgitatory axons, particulgrly dense in
prefrontal, cingulate and parietal regions, together with the relevant
(2008) thalamocortical circuits. For GNW, what we subjectively experience
Baars and as conscious access is the selection, amplification and global
Franklin (2009) broadcasting of a single piece of information selected for its salience
or relevance to current goals, while the rest of the neurons composing
Raffone and the GNW are inhibited.
Pantani (2010)

Sergent and
Naccache
(2012)

Baars et al.
(2013)

Bartolomei et

al. (2014)

Lau (2008)

Lau and
Rosenthal
(2011)

The representational theories affirmed that consciousness is directly
linked to “mental representations” rather than to the physical state.
There are several varieties of HOR but they share common neural
correlates at the level of the prefrontal and the parietal cortex, which
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Friesen (2014)

Mehta and

Mashour
(2013)

assumed a crucial role for the creation of high representation linking
together different information. Conversely, the FOR performs a
distinction between the post-sensory structures, corresponding to the
same neural correlates of consciousness in the HOR which determine
the so-called ‘“general consciousness” and the sensory-structures
corresponding to specific neural sensory areas and sensory thalamic
nuclei and deputed to the so-called “specific consciousness”, which
corresponds to the contents of consciousness.

1T

Balduzzi and
Tononi (2008)

Tononi (2008)

Barros (2010)

Tononi (2012)

Casali et al.
(2013)

Oizumi et al.
(2014)

Tononi and
Koch (2015)

Tononi et al.
(2016)

Tsuchiya et al.

(2016)

The IIT claims that consciousness is determined by its causal
properties and it is, therefore, an intrinsic, fundamental property of
any physical system. IIT explains both the quantity and the quality of
consciousness. The first one corresponds to the amount of integrated
information generated by a system and it corresponds to its
irreducibility; the second one is identified by the set of informational
relationships generated within that complex system. Quality of
consciousness could be geometrically represented within a space,
called qualia space, in which it is possible to see the complex of
informational relationship that determines it. The IIT addresses the
hard problem of consciousness by proposing a set of
phenomenological axioms, ontological postulates and identities.

LRMB

Wang (2012)

The authors developed the theory of the Layered Reference Model of
the Brain which affirmed that the hierarchical life functions of the
brain can be divided into two categories. The first one is the
subconscious life functions encompassing the layers of sensation,
action, memory and perception. These functions are inherited, fixed
and relatively matured when a person was born. The conscious
functions include the layers of metacognition, inference and cognitive
functions sustained. In the model, the thalamus and the cerebellum
are considered key structures for consciousness.

MCTT

Dalla Barba
and Boissé
(2010)

The authors redefined the concept of consciousness in the framework
of the Memory Consciousness and Temporality Theory. For them
consciousness is not a generic and aspecific dimension but it is
immediated. They distinguished between the femporal and the
knowing consciousness postulating different components.

Mesocircuit

Schiff (2010)

The “mesocircuit hypothesis” considers the thalamus (and globus
pallidus) as the key structure for conscious states due to its
widespread direct and indirect connections with both brainstem and
frontal areas. This theory accounted for both evidence from patients
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Hypothesis

with disorders of consciousness following thalamic damages, from
neuromodulation studies and the mechanisms underlying the
paradoxical effect of some drugs in restoring the level of
consciousness thanks to its inhibitory action on specific brain areas.

Min’s
Model

Min (2010)

According to the present theory, the Thalamic Reticular Nucleus
could act as a mediator for the signals derived from the other
thalamic nuclei to the cortex and vice versa, exercising in this way a
sort of “control” over the thalamic activity in a feed-forward fashion.
As the TRN is equipped with GABAergic neurons, it is plausible that
it is responsible for the synchronization of the cortical and thalamic
neural activities given rise to information processing and, hence, to
consciousness, suggesting mechanisms that allow to explain
consciousness generation and the unity of consciousness.

NIH

Yu and
Blumenfeld
(2009)

The network Inhibition Hypothesis is a theory that aims to explain
consciousness starting from the evidence reported in the studies on
epilepsy. The idea is that the so-called ‘“conscious system” is
analogous to other systems by involving different cortical and sub-
cortical structures and that the consciousness system must include
neural areas that govern functions like attention (i.e. a prerequisite for
consciousness), awareness and alert state. The NIH hypothesized that
the loss of consciousness is a secondary effect due to the
dysregulation of the networks described above and that focal limbic
seizures propagate to subcortical structures involved in the arousal
systems.

O’Doherty’s
theory

O'Doherty
(2013)

In O’Doherty’s view, consciousness can be conceptualized as the
product of an interaction between an individual and the environment,
rather than something located inside the individual himself/herself.
Within this view, memory is considered a prerequisite for language
development, as it allows for information storage. Finally, qualia are
considered as a key feature of consciousness since an individual
cannot be conscious in the absence of an experience/stimulation and
its storage.

PToC

Shanon (2008)

Originally, Shanon identified three types of consciousness
(identifying consciousness as the region of the internal subjective
experience), hierarchically ordered and interdependent among them.
They form a well-integrated system, which is defined as a "tripartite
system". The system of consciousness encloses different regions and
each one presents different levels: the Self, concerning personal
identity, the World which is inherent in the relationship between
knowledge and the world and, finally, the Temporality that concerns
the temporal part of the experience.

Klemm &
Klink (2008)

In this section are described different theories. However, almost all
affirmed that consciousness depends in some way on the processes of
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Das (2009) the general nature of quantum computations. The fundamental
————— problems these authors highlighted are: i) the material world in
Koehler (2011) . C. . . .. . .
classical deterministic physical theories is causally close (if the brain
Argonov states produce conscious experiences, then these experiences cannot
Quantum (012 possibly have an effect upon brain dynamics and ii) the illusion that
theories consciousness is able to make a choice between alternatives such as a
Baars and “free” system, since the deterministic frameworks make it an illusion
Edelman y i
2012) produced by our subjective brain. Different perspectives are then
presented in the text.
Genovesi
(2012)
Georgiev
(2013)
Li (2013)
Hameroff &
Penrose (2014)
Kak et al.
(2016)
Sieb (2016)
* Brabant (2016)
Reji Kumar Reji Kumar suggested a model where consciousness is the result of
(2010) the information processing taking place in the mind which, in turn,
consists of information accepting, processing and generating. The
information processing has been assumed similar among individuals,
Ahmad and however, what subjectively changes is the information accepting.
. Khan (2012)  The present theory grounded on four different axioms: (i) A model
Reji T represents a piece of information; (ii) the mind compares and
Kumar’s (2516) classifies different models; (iii) new models can be created starting
theory from the existing models; (iv) the mind attributes a value/preference
Reji Kumar to each model. The author attributed a pivotal role to the memory by
@) assuming the existence of the temporary memory which receives
information from both the outside world and the individuals’ inside
and a permanent memory where the information is stored after their
processing and integration according to a-, B- and y- models. When
information is associated with an entity, within the B- models, the
perception is subjective and so conscious.
RPT Cleeremanset  The author proposed the radical plasticity thesis of consciousness by

al. (2007)

Cleeremans
(2008)

taking into account the subjective experience as a core component.
The individual creates some representations based on the external
input and the metarepresentations inform the individual of his internal
status by taking into account the representations previously created.
The subjective experience takes place only if a certain system learned
its representations. As a consequence, the consciousness is the
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awareness of both external and internal status.
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