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Abstract

In this paper, we aim to use an innovative model to integrate applied work on
a fast-acting mind-body intervention, Mind-Body Bridging (MBB), with theo-
retical work based on psychology and neuroscience. In an affect-object gener-
ative inference and regulation (AGIR) model, we propose that functional dy-
namics between two systems, the affect-object thought generation system and
the cognitive control system, can guide an individual to achieve homeostasis
within self and harmonious relationships with others. We used Neurosynth
(www.neurosynth.org), an automated meta-analysis database, to identify po-

tential brain substrates underlying the key components in the AGIR model.
Based on the findings, some brain regions are implicated as the key cortical
substrates in this model, corroborating our central hypothesis that a hallmark
of mind-body wellbeing can be characterized as a low-frequency anti-correla-
ntion between 1) the cognitive control system including the dorsal anterior/mi-
ddle cingulate cortex, and 2) the affect-object thought generation system in-
cluding the ventromedial prefrontal cortex and posterior cingulate cortex. MBB
provides an efficient strategy for responding to and dissolving a fundamental
problem that impairs mind-body wellbeing, i.e., unrealistic identity-grasping
consisting of self-centered embodied expectations of self and others. We de-
monstrated how theoretical and applied work could be integrated by drawing
evidence from the neuroscience literature to support the AGIR model, and
then we applied the AGIR model to elucidate how MBB might work.
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1. Introduction

Emerging biological science suggests that life on Earth as a whole is maintained
in a collective ecological homeostasis to which all organisms and environments
contribute, and no organism can self-perpetuate and survive as a closed system,
depending on nothing but its own genome [1]. In this symbiotic view of life, every
organism is ever-changing and always dependant on other organisms [2]. Unless
these conditions change in an evolving history of our cosmos, perhaps the most
fundamental fallacy a human organism can make is identity-grasping, believing
that there is a single independent identity, referred to as one’s self, which is not
changing and not dependent on anything else.

Why is this identity-grasping fallacy a problem for our current human condi-
tions? For the whole ecological system, it is a problem because the ecological
homeostasis as a whole will be undermined by erroneous efforts striving for in-
dividual homeostasis with a rigid identity, when the very singular identity is not
grounded in any tangible, though ever-changing, biological and ecological pro-
cesses. For a human being who holds a rigid expectation that his or her identity
should always maintain its homeostasis in the exactly same way will sooner or later
find it unrealistic when his or her internal and external milieus inevitably change.
If the person does not relinquish this identity-grasping fallacy, he or she will be
constantly anxious when being reminded of the likelihood of losing the identity in
various forms and degrees. Eventually, the person becomes habitually obsessed
with maintaining a certain identity that is threatened by the impermanence of life.

In the grips of such an obsession, individuals with identity-grasping see mental
images of what they want or fear with reference to and in service of the grasped
identities. According to the emerging literature of how consciousness arises, men-
tal phenomena or images become part of one’s subjective experience (a.k.a. con-

<

sciousness), resulting from the “yoking” of top-down expectation and bottom-up
data in the brain [3] [4]. The “yoking” not only occurs in a single unit of cortical
area, called the cortical column, but also in long-range cortical-cortical connec-
tions between cortical networks [5] [6]. The yoking refers to a good enough match
between 1) an expectation of what incoming data “should be”, based on the pre-
vious consciousness, and 2) what data come to be perceived, when being matched
against expectations. Importantly, the expectation of an imminent perception in-
volves action planning, which is equivalent to an active inference of what would
happen, given what has happened previously. In a generative model, these expec-
tations inferred from prior probability are represented from a higher level hie-
rarchy to predict the cause of the sensory information currently presented at the
next lower level. Thus, mental phenomena in consciousness occur in a stream of
frames of perception and expectation based on prior probability, yoked mo-
ment-by-moment. This kind of framework has been referred to as predictive cod-
ing or active inference models in many different domains: sensorimotor [7] [8],
interoception [9], action selection [10], perceiving intention of others [11], and
perception and action related to self and other [12]. In short, according to an ac-

tive inference framework, consciousness arises depending on the yoking of per-

138

K2
o5
“t:o

Scientific Research Publishing



S.S. Ho, Y. Nakamura

ception and generative inference based on prior probability (action planning or
expectation).

In light of this framework, we believe that neuroscience has the potential to offer
an insight into the problem of the identity-grasping fallacy and its resolution, of
which causal links can be described in terms of the following deductive logical
reasoning: 1) From the identity-grasping fallacy some unrealistic expectations
(a.k.a. action plans) ensue, 2) from unrealistic expectations realistic perceptions
are erroneously missed while unrealistic perceptions are superstitiously reified, 3)
from these mistakes in perceptions some erroneous actions are planned and taken,
and 4) from mistaken actions some undesirable outcomes ensue. From experienc-
ing undesirable outcomes, one arrives at a pivot point, either holding on to the
momentum of ongoing unrealistic expectations and actions, or pausing and lear-
ning to correct mistakes and update expectations until they become realistically
valid. Ultimately, only when an identity-grasping person fully recognizes that this
identity-grasping is a fallacy too absurd to believe, undesirable outcomes stem-
ming from the fallacy can cease to exist. This deductive reasoning based on an ac-
tive inference framework is consistent with the Buddhist selflessness-oriented
teachings [13] [14].

Meanwhile, it is important to find a practical entry point to intervene in every-
day life to gradually eliminate unrealistic expectations and identity-grasping falla-
cy. Because cortical-cortical interactions in the brain subserve mental phenomena,
which encompass not only unrealistic expectations but also conscious mind-body
skills that can be intervened, we believe it is possible to use a cortical-cortical inte-
raction model to account for the problem of identity-grasping and its interven-
tions. In this current paper, we aim to provide a cortical-cortical interaction model
to integrate with the applied work of healing dysfunctional identity-grasping. The
paper consists of five parts: First, we will introduce the applied work of Mind-
Body Bridging (MBB), which explicitly tackles the fallacy of identity-grasping.
Second, we will bridge identity-grasping to the literature related to psychology of
self-representations, self-defining memory, and embodied beliefs of interoception.
Third, we will outline how embodied homeostasis-oriented active inference can
generate affect-objects in an active inference system, and how it is normally regu-
lated by a separate cognitive control system in a novel Affect-object Generative
Inference and Regulation (AGIR) model. Supporting evidence will be provided
from the neuroscience literature, including systematic meta-analytic reviews of
imaging data available at Neurosynth.org. Fourth, we will integrate the AGIR mo-
del and the applied work of MBB. Lastly, we will discuss how our work is poten-
tially applicable to a broader scope of mind-body wellbeing.

2. Introduction of Mind-Body Bridging

MBB is a short-term mind-body intervention informed by Western psychoanaly-
sis and Eastern Zen-like contemplative practices. MBB employs innovative tech-
niques to harness or curtail a common dysfunctional process presumably perva-

sive in psychological struggles [15] [16]. This dysfunctional process perpetuates
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maladaptive thoughts, feelings and behaviors and, in MBB, is heuristically
“personified” as an “Identity System” that can be activated when an individual
encounters triggering situations or undesirable outcomes. MBB has been in-
vestigated as a short-term intervention for managing disturbed sleep and other
co-occurring symptoms [17], as well as for dealing with various issues associated
with substance misuse/abuse conditions, using MBB as a complementary inter-
vention added to standard care [18]. Clinical trials have demonstrated that
MBB, compared to a mindfulness meditation condition, can be relatively more
fast-acting and equally long-lasting in promoting mind-body wellbeing, after
only three weekly sessions [19]. MBB currently is being investigated in two clin-
ical trials with Veterans suffering from 1) Gulf War Illness and 2) mild Traumat-
ic Brain Injury, presenting with disturbed sleep and other co-occurring symp-
toms.

The first objective of MBB is to develop skills to promote awareness of senses,
feelings, and thoughts. These awareness practices serve two primary functions:
first, to help the individual calm the mind and relax the body by stabilizing at-
tention to focus and pausing spontaneous thoughts; second, to increase sensitivity
or clarity in perceiving signs of a dysregulated state (referred to as an “active Iden-
tity System” state in MBB, denoted as IS+), such as subtle body tensions and rac-
ing thoughts, as well as signs of the absence of a dysregulated state (referred to as
a “rested Identity System” state in MBB, denoted as IS—) such as mental clarity,
calmness, and perceived cessation of body tension. To accomplish this goal, MBB
incorporates an array of brief mindfulness exercises, including focused attention
on a single object such as breathing, background sounds, or tactile sensations of
fingers, as well as thought labeling, e.g., “I had a thought that [the content of the
thought].” By doing these exercises, an individual can develop better attention
control and more vivid awareness of sensations, feelings, and thoughts as mental
phenomena, and thus can become more sensitive to the experiential differences
between IS+ and IS— states.

The second objective of MBB is to develop an understanding of the “Identity
System” in terms of its constituents and functions as experienced by an individ-
ual. Towards this objective, MBB employs several “mind-body mapping” exercises,
which employ a technique of writing down thoughts in free associations related to
a specific topic, with an explicit rating of associated body tensions for each identi-
fied thought; these verbal/non-verbal representations can promote sensitivity to
signs of IS+ as experienced in an individual. One constituent of the “Identity
System” is Requirements—expectations about how one and the world “should
be” at a particular moment (e.g., “I should be respected by others”)—that may be
violated in a particular situation. MBB pedagogy asserts that the violation of
Requirements can trigger a cascade of thought-based reactions called Depressor
and Fixer that can form looping storylines by reciprocal reinforcement. Specifi-
cally, a Depressor reaction is characterized as a self-oriented critical thought that
signifies a dissatisfaction towards one’s self (e.g., “I am not respected because I'm

not good enough”), and Fixer denotes a subsequent thought that magnifies the
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importance of a particular thought object projected to be what one needs to ob-
tain or attain in order to satisfy the Depressor (e.g., “I need to make more money
to be respected”). Depressor and Fixer thoughts can continue to occur sponta-
neously, regardless of whether one’s achievement or relationship with others can
support what these thoughts suggest. Consequently, Depressor and Fixer thoughts
can reinforce each other in a habitual loop that does not stop running even after
being invalidated by checking with reality. After an individual can recognize Re-
quirement, Depressor, and Fixer, the MBB instructor introduces a process of
“Defusing Requirements”. In this process, an individual first develops awareness
of “Requirements,” then moving on to employ a broadened awareness to hold
multiple elements involved in a triggering situation, including body sensations,
feelings, and thoughts of freshly identified “Requirements,” without any mental
actions other then noticing (i.e., without trying to suppress any mental events or
act out any thoughts). This “Defusing Requirement” strategy serves as an alter-
native response to a triggering situation by the combination of 1) conscious
monitoring of mental events from their arising to dissolving, and 2) intentional
inhibition of thoughts and urge-like responses.

Thus, for the purpose of this paper, we find clinical MBB pedagogy compati-
ble with a potential brain-based active inference model, including unrealistic ex-
pectations (Requirements), symptoms of dysfunctional self-other perception and
action (Depressors and Fixers), and situations involving undesirable outcomes (si-
tuations that violating Requirements). To advance towards a science of identity-
grasping, in the next section we will introduce psychological and neuroscience

processes potentially involved in identity-grasping.

3. Towards a Science of Identity-Grasping
3.1. Bridging Identity-Grasping to Psychology of Self

Identity-grasping as a problem has been at the core of modern psychotherapy
theories. Clinical and developmental psychologists recognize that whether an indi-
vidual develops a healthy sense of self depends on the person’s developmental his-
tory since early childhood. Since birth, an infant develops what is called “self-ob-
ject” to represent the caregiver and subsequently a representation of self. The deve-
lopment of objects of self and other (e.g., caregiver as “self-object”) involves a “ca-
thexis” process, which is to charge representations of self and others with affects.
The child learns to control the caregiver “self-object” in a manner that is similar to
that of learning to control his or her own mind and body, which is different from
that of an adult seeking to seize control over another person [20]. In adulthood, a
healthy person develops a cohesive self that can connect to others as a person in-
dependent of self’s needs rather than self-objects, and hence is enabled to relate to
others for the sake of others [21], taking interests in others’ success and welfare
(Ze., empathy) [22] [23], which may decrease self-oriented identity-grasping.
However, a person who fails to develop a cohesive self may be prone to be over-
ly obsessed with a vulnerable self (which is often manifested as the need to be re-

assured by others) and/or a failed self-object (which is often manifested as blaming
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a significant other who fails to provide what is expected), and thus both self and
other can be represented as an object grasped as a fixed identity. When a dis-
comfort arises, an identity-grasping individual can swing between two extreme
ends of a narcissistic spectrum, with grandiosity and excitement on one end of
the spectrum and shame and depression on the other end [20]. When a person
perceives a threat that may injure the “grace” of his or her vulnerable self (ie, the
person may be affected by an uncomfortable “narcissist injury”), he or she will
struggle to gain re-affirmation from others; this process is postulated to underlie
most personality-related problems in an individual [24] and couples [25]. Conse-
quently, identity-grasping can be a cause of excessive concerns for one’s self-image
as perceived by others, which can be related to unhealthy perfectionism [26] and

self-criticism [27].

3.2. Bridging Identity-Grasping to Self-Defining Autobiographical
Memory

From the perspective of cognitive psychology, the acquisition and retrieval of au-
tobiographical memory have been postulated to play a key role in the generation of
the phenomenal experience of “I” and the concept of identity [28]. It has been
postulated that a frame of reference formed by the generation of narrative though-
ts may enable a sense of presence, taken as one’s self [29] and with reference to
such presence. One can repeatedly generate a specific type of autobiographical
memory, called self-defining memory, with the following qualities: affect-loaded,
vividness, repeatedly rehearsed, strongly associated with similar memories, and,
most relevantly here, motivationally connected with an enduring concern or un-
resolved conflict. This is considered to be a running script integrated in an indi-
vidual’s self-concepts [29]. Perhaps, identity-grasping may reflect a form of over-

rehearsed self-defining memories with reference to the sense of presence.

3.3. Bridging Identity-Grasping to Embodied Beliefs in
Interoception

The self based on the felt sense of presence has been considered an embodied
reference based on multiple sources of information, ie., central, peripheral, au-
tonomic nervous systems and molecular substrates of hormones and cytokines
that can be referred to as internal milieu [9]. According to the Embodied Predic-
tive Interoceptive Coding model [9], how an individual perceives the internal
milieu is constrained by an embodied inference based on prior probability to
predict how the individual would feel in a similar context. The inference is mo-
tivational as it is oriented to maintaining homeostasis. Such top-down embodied
expectations are generated in the ventral part of the frontal lobe, and can be
propagated to the middle or posterior insular cortex which receives incoming
bottom-up data from the internal milieu to generate a felt sense (ie., the subjec-
tive experience of “I feel ...”). The cortical areas that yoke top-down expectations
and bottom-up data can measure any discrepancy between them, called predic-

tion error, to be propagated to 1) feedback to the expectation generators to up-
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date top-down embodied expectations for the future, 2) trigger motor actions to
change the relationship between organism and environment to adjust bottom-up
data, and 3) adaptively use cognitive control to minimize consequences of pre-
diction error.

It has been speculated that all emotions can be generated by the same prin-
ciple, where simple core affects of pleasure or displeasure can be combined with
other complex representations generated from conceptualization to give rise to

emotions experienced in various flavors [30].

4. Affect-Object Generative Inference and Regulation (AGIR)
Model

We postulate, in the AGIR model, that there should be an active inference model
for the processes of grasping an identity, which is closely related to embodied

beliefs of interoceptions and emotions.

4.1. Components in the AGIR Model

The AGIR model, as postulated here, operates in a domain of motivational af-
fect-object processing, which is developed in early childhood for a young child
to represent caregiver (as self-object) and subsequently self as mental objects in
order to maintain homeostasis. The AGIR model consists of two systems, 1) an
affect-object thought generation system oriented to maintaining homeostasis
based on embodied expectations and object representations, and 2) a cognitive
control system to resolve potential conflicts that may be or have been caused by
unrealistic expectations.

The affect-object thought generation system is postulated to consist of affec-
tive potential generators, a proximal object sketchpad to represent self, a distal
object sketchpad to represent others, and a thought generator to produce af-
fect-object thoughts by combining affective potentials with represented objects.
Like the active inference model for interoception [9], this affect-object thought
generation system is an active inference system oriented to maintaining ho-
meostasis. In this system, there are generators of homeostasis-oriented embo-
died beliefs, called affective potentials. These embodied beliefs represent how an
individual should relate to self and/or others according to the beliefs on current
homeostatic needs, which are primarily appetitive (anticipatory or consumma-
tory feelings related to satisfaction or content) or aversive (anticipatory or con-
summatory feelings of harms or annoyance). As embodied beliefs, affective po-
tentials can be generated and stored in the generator even before any object is
represented in an object sketchpad. When representations of self and other are
projected to object sketchpads as bottom-up data, affective potentials can be
propagated to the object sketchpads also, as top-down expectations, to generate
affect-objects that are subjectively experienced. The thought generator plays a
critical role in generating and perpetuating affect-objects in mental phenomena,
often with story-like narratives.

The cognitive control system is postulated to monitor all modalities of infor-
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mation and detect potential conflicts. With regard to thoughts generating af-
fect-objects, if there are conflicting signals or predicting errors, the cognitive
control system should pause the ongoing thoughts, observe broadly across mul-
tiple sources, and update affective potentials as top-down expectations accordingly.
A diagram of the AGIR model is depicted in Figure 1. For reasons explained
later, each component is hypothesized to be preferentially related to a specific re-
gion of the brain: the precuneus/posterior cingulate cortex (PCC) for the thought
generator; the subgenual anterior cingulate cortex (sgACC) and ventromedial pre-
frontal cortex (vmPFC) for the affective potential generator; the anteriomedial
prefrontal cortex (amPFC) for the proximal object sketchpad; and the dorsome-
dial prefrontal cortex (dmPFC) for the distal object sketchpad in the affect-ob-
ject system; and the dorsal ACC (dACC) and anteriodorsal middle cingulate cor-

tex (adMCC) for the reality conflict monitor in the cognitive control system.

Precuneus/PCC adMCC/dACC
Thought Reality Conflict
Generator Monitor
>
. dmPFC
R Distal Object
Sketchpad
,‘ amPFC
77 |Proximal Object
Sketchpad
vmPFC/sgACC
Affect Potential
Generator

Figure 1. Midline cortical structures that are hypothesized as functional components in
the affect-object generative inference & regulation (AGIR) model. There are two systems
in the model. First,a homeostasis-oriented affect-object inference generation system
encompasses four components: a thought generator in precuneus/posterior cinculate
cortex (PCC), an affect potential generator in subgenual anterior cingulate cortex
(sgACC) for negative affect and ventromedial prefrontal cortex (vmPFC) for positive
affect, a proximal object sketchpad in anterior medial prefrontal cortex (amPFC), and a
distal object sketchpad in dorsomedial prefrontal cortex (dmPFC). When “vehicles” of
thoughts are running in this system, thoughts of affect-objects can be represented as
mental phenomena (e.g., self = proximal objects charged with affective potentials; other =
distal objects charged with affective potentials). Second, a cognitive control system
encompasses a component of reality conflict monitor in anterior dorsal middle cingulate
cortex (adMCC)/dorsal anterior cingulate cortex (AACC) and other cortical components
not depicted in the figure. The main function of reality conflict monitor is to pause an
ongoing affect-object generating thought and observe all modalities of information
involved in a potential conflict in reality, allowing an unrealistic expectation generated in
the homeostasis-oriented system to be paused and updated. In terms of cortical networks
that are self-organized in intrinsic resting-state functional connectivity in [31], the first
system primarily involves Default Mode Network (yellow) and Cortical Limbic Network
(cyan), and the second system primarily involves Ventral Attention Network (red) and
Frontal-Parietal Network (violet).The colors of the components’ text boxes are reversed
between the two systems, indicating an anti-correlative relationship between them. The
demarcation of the brain areas are approximate.
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Note that the demarcation of the regions is approximate and does not exclude
non-midline structures’ roles in these components. In addition to these compo-
nents, Figure 1 also depicts four cortical networks identified based on intrinsic
functional connectivity during resting state MRI scanning in 1000 healthy hu-
man brains [31]. Among these networks, the cortical limbic network (CLN) (in-
dicated by a light blue shade) and the default-mode network (DMN) (indicated
by a yellow shade) are postulated to subserve the functions of the affect-object
system, Ie., generating perceptions of affect-object and perpetuating narrations
involving interactions among multiple affect-objects in movie-like mental phe-
nomena. Meanwhile, the frontal-parietal network (FPN) (indicated by a violet
shade) and the ventral attention network (VAN) (indicated by a red shade) are
postulated to subserve the functions of the cognitive control system, ie., detect-
ing conflicts between the affect-object system and other sources of information
in reality, pausing the thoughts in the affect-object system, and observing and/or
updating the original expectations imposed on affect-objects to reduce the pre-
diction error and conflict with the reality.

It is postulated in the AGIR model that imminent incoherence between reality
and ongoing affect-object thoughts will activate the reality conflict monitor, dA-
CC/adMCC [32], which is part of the VAN identified in a previous study [31].
The VAN’s function is typically to meta-cognitively monitor all relevant infor-
mation by attributing them to respective sources when incoherence is signifi-
cant. And the dACC/adMCC region has been specifically identified as a region
in which the gray matter structural property is directly related to reality moni-
toring performance in a memory task to differentiate actually presented from
imagined stimuli [33]. This dACC/adMCC region is of great clinical significance
because structural and functional deficits of this region, along with the bilateral
anterior insular cortex, are commonly found in multiple major psychiatric dis-
orders including major depression, anxiety, obsessive-compulsive (OCD), sub-
stance use, bipolar, and schizophrenia disorders [34].

Besides reality conflict monitoring, as another part of the cognitive control sys-
tem, the FPN’s temporary connection with another network will be necessary for
the information processed in that network to be generated as conscious mental
phenomena [5]. For example, when individuals become subjectively aware of their
spontaneous thoughts generated in the DMN, which may include affect-object
thoughts, they will have co-activation of the DMN and FPN [35]. Likewise, the
FPN’s connectivity with the DMN will be strengthened when the participants are
performing affect-object related tasks, either by retrieving autobiographical epi-
sodic memories from the past or imagining a future scene, but not when they are

performing visual-spatial tasks unrelated to the function of the DMN [36].

4.2. The AGIR Model’s Central Hypothesis on Identity-Grasping

According to the AGIR model, our central working hypothesis involves a provi-
sional attempt to characterize an identity-grasping state that may harm mind-

body wellbeing. That is, since affective potentials are embodied beliefs that may
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not necessarily reflect the actual homeostatic needs of self and others, if an indi-
vidual grasps an identity rigidly, affective potentials will be generated as oriented
to the homeostasis of the rigid identity, incongruent with the actual needs, and
thus will lead the individual to develop and maintain unrealistic expectations.
Meanwhile, upon combining biased affective potentials and representations of
self and others, all affect-objects will be interpreted with reference to and in ser-
vice of the grasped identity. Thus, the AGIR model postulates that an identi-
ty-grasping state is perpetuated by self-centered affect-objects thoughts, which
are self-reinforcing, as these thoughts can only be confirmed by original embo-
died beliefs. The identity-grasping state seems to reflect multiple repeated fail-
ures of the cognitive control system in regulating the affect-object system, includ-
ing both a failure in pausing the affect-object thoughts and a failure in updating
affective potentials as embodied beliefs, since they are reinforced by currently

running affect-object thoughts.

4.3. Elucidating Brain Substrates of the AGIR Model

To efficiently and qualitatively identify brain substrates potentially underlying
the AGIR model, we utilized Neurosynth [37], which provides automated key-
word-based meta-analysis for anyone accessing the database online (see

http://www.neurosynth.org/analyses/terms/). By entering a term that exists in the

Neurosynth database, one can see meta-analytically, in a sample of multiple
neuroimaging studies, which brain areas are preferentially related to the term
(keyword) in a reverse inference. That is, one can see whether it is statistically
more probable to find a brain region reported in a number of neuroimaging pa-
pers that mentioned the keyword in the abstracts, as compared to papers in-
cluded in the database that did not mention the keyword.

Although there can be no direct causality to indicate that a particular region is
the basis of a construct that the keyword signifies, at least Neurosynth’s reports
can suggest that the absence of a particular brain region in a keyword-based re-
verse inference will mean the lack of specificity in associating the construct and
the brain region in question. For example, when using “emotion” as a keyword,
the amygdala, but not the PCC, is implicated in the reverse inference on Neuro-
synth. Conversely, when using “thinking” as a keyword, the PCC, but not the
amygdala, is implicated. These examples combined illustrate the logic of “double
dissociation”, ie., designating two different brain regions, the amygdala and
PCC, to two different functions, emotion and thinking, respectively.

First, we need to identify multiple terms that produce substantial results in
Neurosynth as the keywords for each of the AGIR model’s components. We
present this aspect of our work in Table 1, which tabulates the keywords se-
lected, the number of studies using the keywords, the component(s) in the AGIR
model relevant to the keywords, and descriptive rationales to map the keywords to
components. The results in the Neurosynth meta-analysis based on the selected
keywords are presented in Figure 2. Interested readers can replicate our results by

entering http://www.neurosynth.org/analyses/terms/ [entered keyword] as a URL
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Table 1. Summary of mapping components of the AGIR model to keywords used in Neurosynth.

Number of studies Relevant - .
Keyword . Rationale
with the keyword Component(s)*
“thinking” 110 Component 1 Thinking is the generation of thoughts.
« . o Thinking of autobiographical information should involve thought
autobiographical 108 Component 1, 2 .
generator and representations of self.
« . Self-referential thoughts should involve thought generator and
self-referential 127 Component 1, 2 . . X
representations of self as proximal objects.
“ Retrieval is technically related to thinking of long-term memory and
retrieval 730 Component 1, 2 L . K X
holding it with immediate presence as proximal objects.
Social cognition is typically related to perceiving and thinking of someone
“social cognition” 166 Component 1, 3 .g . P Y P i 8
else as distal objects.
« N Mentalizing refers to imagining another person’s cognitive and emotional
mentalizing 124 Component 1, 3 i . Lo . i
states, thus involving thinking of distal objects.
w1 Beliefs is technically related to holding a belief that is not factual or
beliefs 58 Component 1, 3 . L. R . . . 1 . .
imagining someone else’s beliefs, thus involving thinking of distal objects.
“emotion” 790 Component 4 Emotion is closely related to affective potentials.
Reward is affective in terms of anticipatory or consummatory feelings of
“reward” 671 Component 4 Lo K patory v &
satisfying homeostatic needs.
Fear is affective in terms of anticipatory or consummatory feelings of
“fear” 298 Component 4 o patory y §
avoiding harms.
« . Conflict is technically related to conflicts between two alternative motor
conflict 273 Component 5
responses.
« o Monitoring is technically related to monitoring conflicts and ongoing -
monitoring 376 Component 5

information.

*Components 1 = Thought Generator, 2 = Proximal Object Sketchpad, 3 = Distal Object Sketchpad, 4 = Affective Potential Generator, 5 = Reality Conflict

Monitor.

in an Internet browser.

To better demonstrate any functional dissociations between brain regions, we
tabulated the keyword-based findings in a qualitative meta-summary, presented
in Table 2. The shaded cells in Table 2 represent a region of interest (ROI) that
is fully implicated in response to a set of keywords under a specific component of
the AGIR model, ie, the ROI is a common region underlying each and every key-
word in a particular set. As it becomes clear in Table 2, all ROIs postulated in the
AGIR model, except the PCC/precuneus designated as the Thought Generator, are
doubly dissociated with one another, suggesting that these ROIs may be likely to
subserve distinct functions as postulated in the AGIR model. While the PCC/pre-
cuneus is the best candidate as a brain substrate for the Thought Generator, it is
also involved in proximal and distal object sketchpads, suggesting that the thought
generator may generate objects in those sketchpads as part of mental phenomena.
Nevertheless, the PCC/precuneus is not implicated in any of the keywords related
to the Affective Potential Generator or Reality Conflict Monitor. Taken together,
object-related thoughts and affective potentials are two functionally dissociable do-
mains in the affect-object thought generation system and the reality conflict mon-

itor is a key in the cognitive control system.

K2
035: Scientific Research Publishing

147



S.S. Ho, Y. Nakamura

"social cognition"

"reward" (red) "emotion" (red) "conflict" (red)
"fear" (blue) "thinking" (blue) "monitoring” (blue)
Overlap (yellow) Overlap (yellow) Overlap (yellow)

Figure 2. The results of keyword-based Neurosynth analyses are depicted in the midline
areas, with keywords of “autobiographical” (A), “self-referential”(B), “retrieval” (C), “men-
talizing”(D), “social cognition”(E), “beliefs”(F), “reward” in red, “fear” in blue, and overlap
in yellowclusters (G), “emotion” in red, “thinking” in blue, and overlap in yellowclusters
(H), and “conflict” in red, “monitoring” in blue, and overlap in yellowclusters (I). The
implicated clusters were statistically significant in reverse reference related to the key-
word, with whole brain correction at false-discovery rate at p < 0.01.The presence of a
region of interest (ROI), as demarcated in Figure 1, suggests that this ROI is prefe-
rentially related to the keyword in a reverse inference, by being statistically more likely to
be reported in articles that include the keyword in their abstracts than articles that do not.
The absence of a ROI in the results suggests that this ROI is not specifically related to the
keyword at all. The numbers at the bottom of brain image indicate their x coordinates in
normalized MNI stereotaxic space.

4.4. Functional Dynamics between Affect-Object and Cognitive
Control Systems in the AGIR Model

The central hypothesis mentioned above predicts a relatively stable anti-corre-
lation between the two systems in the AGIR model. Using the traffic control in a
city as a metaphor, there should be no single network in the brain that can con-
tinuously put vehicles of information running on the road without being stopped
at intersections. According to the AGIR model, the affect-object thoughts are
generated as “vehicles” running on intersecting roads, and these thoughts should
be stopped and checked at the intersections to avoid or resolve conflict with ve-
hicles generated from other modalities. Thus, we hypothesized that the activities of
monitoring and potentially resolving conflict should aim to pause and therefore,
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Table 2. Qualitative meta-summary of the regions of interest and components of AGIR model in keyword-based meta-analysis in

Neurosynth.

1. Thought Generator:
“thinking”
“autobiographical”
“self-referential”
“retrieval”
“social cognition”

“mentalizing”

“beliefs”

2. Proximal Object Sketchpad (Self):

“autobiographical”
“self-referential”

“retrieval”

3. Distal Object Sketchpad (Other):

“social cognition”
“mentalizing”
“beliefs”
4. Affective Potential Generator:
“emotion”
“reward”
“fear”
5. Reality Conflict Monitor:
“conflict”

« S e
monitoring

The AGIR Model’s Regions of Interest (ROIs)

1 2 3 4 5
PCC/Precuneus amPFC dmPFC sgACC/vmPFC dACC/adMCC
(1,1)
+ + + +
+ + + +
+ + + +
* + +
* +
* + +
* + +
(1,2) 2,2)
* * + +
* * + +
* * +
(1,3) (3,3)
* 4
* 4 +
* 4 +
(4, 4)
+ 4
+
+
(5,5)
*
*

Note: ‘+” indicates affirmation that a brain region is preferentially related to a specific keyword and a blank cell indicates a negation thereof based on key-

word-based automated meta-analysis in Neurosynth. A shaded “meta-cell” indicates a Region of Interest (ROI) that is preferentially related to a component

in AGIR, as it is conjunctively related to all the keywords that are associated with that particular component in this analysis. Focusing on the ROIs’ shaded

“meta-cells” noted with respective coordinates of (ROI number, component number), double dissociations can be observed in varying degrees: Meta-cells 2

- 5 are doubly dissociated with one another (the shaded cells are positioned only in the diagonal of a 4 x 4 box formed by ROIs 2-5 and components 2-5);

meta-cell 1 is doubly dissociated with meta-cells 4 & 5.

inhibit activities of generating homeostasis-oriented thoughts. In other words,
these networks should have an anti-correlated relationship.

To test this hypothesis, we examined the functional connectivity with the
dACC/adMCC seed, placed at MNI coordinates (4, 20, 36), defined as the con-
junction between the results of [34] and the Neurosynth analysis of “conflict” and
“monitoring” (Figure 2(I)), by utilizing the resting state fMRI database in 1000
healthy young participants [31] available on Neurosynth. Interested readers can
replicate our finding by entering

http://www.neurosynth.org/locations/4_20_36_6/ as URL in an Internet brows-
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er. This analysis revealed that the dACC/adMCC seed was anti-correlated with
the vimPFC, PCC, and several other DMN areas, while it is positively correlated
with other nodes in VAN (Figure 3). These results support the postulation that
healthy individuals normally alternate between a) actively generating homeosta-
sis-oriented predictions relating to self and others (subserved by vmPFC and
PCC) and b) pausing these predictions for reality check (subserved by dACC/
adMCC) and any necessary update (subserved by cognitive control networks).

Interestingly, dACC/adMCC was not anti-correlated with dmPFC or amPFC
during the resting state, suggesting that, while reality monitoring can directly
inhibit thought and affect generations, and vice versa, there is no reciprocal op-
ponent relationship between reality monitoring and representations of self and
others in the respective object sketchpads. This postulation is consistent with the
experiential phenomena in the practice of open monitoring meditations, where-
in a practitioner merely observes the qualia of mental phenomena as representa-
tions in any modalities, which is potentially demonstrated as temporary positive
correlations between the VAN and DMN (perhaps only amPFC or dmPFC
nodes but not vmPFC) during this type of meditation [38].

Since the anti-correlated relationship between the VAN and DMN was consis-
tently found in the low-frequency range (<0.1 Hz) during states of resting as well
as active tasks [39], perhaps the rate of such between-network alternation (osci-

llation) is around 10 seconds or longer per cycle. Interestingly, this anti-correlation

vmPFC &
INS IPF
SGACC a VvIPFC MFG

Figure 3. Horizontal 2D slices of brain images showing the results in resting-state functional connectivity
analysis in 1000 healthy invidividuals, with the dACC seed located at MNI152 coordinates (4, 20, 36), as
generated in an open-access datebase (http://www.neurosynth.org/locations/4_20_36_6/). The red and blue

clusters are those with positive and negative correlations with the seed, respectively. aINS: anterior insular
cortex; dACC: dorsal anterior cingulate cortex; dmPFC: dorsomedial prefrontal cortex; MFG: middle frontal
gyrus; OFC: orbitofrontal cortex; sgACC: PCC: posterior cingulate cortex; subgenual anterior cingulate cortex;
vIPFC: ventrolateral prefrontal cortex; vimPFC: ventromedial prefrontal cortex. The numbers on the top of
slices indicate their z coordinates in normalized MNI stereotaxic space and alphabets indicate directions: A,

anterior; L, left side; R, right side.
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oscillates at a rate similar to the rate of breathing that can induce respiratory si-
nus arrhythmia, a state of maximal coherence between breathing and heart rate
variability that generates stress-reducing effects [40]. Not surprisingly, the brain
regions participating in this oscillation, the dACC/adMCC, vmPFC, and PCC,
were also cortical substrates for autonomic regulation [41]. Thus, the anti-corre-
lation between the dACC/adMCC and vmPFC and PCC at 0.1 Hz is related to the
multiple major hallmarks of mind-body wellbeing.

Conversely, the central AGIR hypothesis predicts that the lack of coordination
between the reality monitor (dACC/adMCC) and the active generators of af-
fect-object thoughts (vmPFC and PCC) will be the hallmark of such dysfunc-
tional unhealthy states. Indeed, the diminished anti-correlation between the VAN
and DMN and excessive activities in the DMN have been reported consistently as
another emerging signature of the lack of mind-body wellbeing [42] [43] [44]
[45], in addition to the aforementioned data [34].

4.5. Some Considerations on the Brain Substrates of the AGIR Model

For interested readers, in this section we wanted to offer further in-depth dis-
cussions based on specific empirical studies, to better ascertain the functional
roles of the ROIs as postulated in the AGIR model. With regard to the PCC,
thinking is an active action that constructs propositions and stories in thoughts.
When the PCC is dysregulated, excessive thoughts may fill up the mind. A study
utilizing the first-person narratives of the meditating participants suggested that
the better the participants can stop thinking, the better they can inhibit the ac-
tivity in the PCC; conversely, PCC activity was related to the spontaneous
thoughts when these participants were effortfully contriving to self regulate [46].
Indeed, meditations that enhance attentional focus and stability are found to in-
hibit PCC activity [47]. Thus, we postulate that the PCC/precuneus node is the
best candidate for thought generator and, further, it is the thought generator
(PCC/precuneus) that actively closes a circuit to charge social objects represented
in dmPFC and amPFC with the affective potentials generated in vmPFC.

With regard to vimPFC/sgACC, according to the meta-summary of the Neu-
rosynth analysis in Table 2, vmPFC/sgACC as a substrate for affective potential
generator can be functionally dissociated with the thought generator PCC. Inte-
restingly, it was documented in a study that when performing a reward learning
task with a thought of playing a card game with a hypothetical “opponent”, the
participants’ vmPFC can respond to the same reward signal positively when it is
received by self but negatively when received by the hypothetical opponent,
when there is no direct competition between the two players at all [48]. These
results suggest that the affective potentials generated in vmPFC can be framed to
be self-centered preceding the actual contact of objects, which is consistent with
the notion that affective potentials are expectations or beliefs oriented to main-
taining homeostasis, based on what an individual believes to be desirable in a
specific context, not necessarily reflecting what the raw data mean (i.e., what re-

ality is). Notably, when an animal’s appetite for salt is experimentally induced,
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the animal will immediately seek a very salty solution when cued for the availa-
bility of the solution, even though the solution has been tasted and always re-
fused by the animal in the past [49]. This intriguing observation is consistent
with our model that the affective potential is produced based on an embodied
inference to maintain homeostasis of the internal milieu, so when the homeosta-
sis calls for unusually high amount of salt, very salty water will be represented as
a desirable affect-object.

With regard to amPFC, a plausible reason to regard amPFC (also known as
BA10p) as a brain substrate for proximal object sketchpad is due to its intimate
links to interoception-processing areas such as the insular and anterior cingulate
cortices, along with other multimodal higher-order cognitive processing [50].
Functionally, the activity in amPFC during the retrieval of negative autobio-
graphical memories has been found to show graded activations according to the
degrees of grasping of these memories [51], along with other key regions of interest
in our working model. Thus, the literature supports our postulation that amPFC
serves as a proximal object sketchpad to represent self with a vivid felt sense.

It is noteworthy that there are several studies supporting our distinction of
amPFC and dmPFC as proximal and distal object sketchpads. When viewing
aversive images, excessive amPFC and vmPFC activations were found in psy-
chotic patients with symptoms of reality distortion, compared to healthy indi-
viduals, but excessive dmPFC activation was found in psychotic patients without
reality distortion [52]. This is consistent with the model that dmPFC is related to
the construction of distal object representations, which by itself does not have a
gripping sense of being real, so the patients without symptoms of reality distor-
tion can still recognize that it was not real. Conversely, the amPFC may
represent a gripping sense of reality with affective potentials from the vmPFC in
patients with symptoms of reality distortion. Furthermore, when manipulating
conditions of retrieving autobiographical memory versus imagining a future so-
cial scene, both conditions activated the PCC and precuneus, but the memory re-
trieval condition activated the amPFC and the future imagination condition acti-
vated the dmPFC [36]. Taken together, these results are consistent with our func-
tional designations of the amPFC representing proximal objects with reality-like
quality and the dmPFC representing distal objects with imagination-like quality.

Moreover, the distal object (other) represented in the dmPFC may be viewed
by the individual as “an object related to me” rather than “a person independent
of me.” For example, the dmPFC was more activated when individuals predicted
what others might do on the basis of a belief that was not differentiated from the
self’s perspective (undifferentiated belief), as compared to what they might do on
the basis of a belief that was differentiated, when the other’s perspective would
be opposite to the self’s (differentiated belief); conversely, the dACC/adMCC,
right prefrontal cortex, right temporal parietal junction, and right dorsal precu-
neus were more activated in differentiated belief than undifferentiated belief
conditions [53]. This study provides supportive evidence that the dmPFC re-

presents another person’s attributes as a distal object in a self-centered perspective,
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while the dACC/adMCC is needed when one represents others as different from
one’s self. Interestingly, seeing another person in a self-centered perceptive, ie,
self-object, is what developmental theory of psychopathology would consider as a
symptom of under-developed self that lacks empathy [22] [23].

An additional Neurosynth analysis implicated both the sgACC and dmPFC
with the term “negative affect”, which is consistent with the sgACC’s postulated
function in negative affective potential, but not any other ROIs in the AGIR
model, including the anterior part of the vmPFC for positive affective potential,
the amPFC for proximal object sketchpad, the PCC for thought generation, and
the dACC/adMCC for reality monitoring. As excessive dmPFC activity during a
resting state has been found in the patients with major depression disorder [54],
our designation of the dmPFC as a sketchpad for representing distal objects
from a self-centered perspective is consistent with its roles in the rumination of
interpersonal stories that are quite prevalent in depressed patients [55]. When
affective potential generated from the vinPFC is connected to representations of
others in the dmPFC, these others as social objects will appear in one’s mental
phenomena with affective flavors of liked or disliked person (e.g., social apprais-
al of others) [56]. Thus, these results suggest that most unpleasant feelings an
individual may perceive may result from projecting negative affective potentials
in the sgACC onto a distal object represented in the dmPFC, which manifests as
displeasure directed against someone else. This may explain the apparent irrita-
bility in patients with mood disorders or other mind-body illnesses [57].

Lastly, with regard to the dACC/adMCC as a substrate for reality conflict
monitor, the results of Neurosynth analysis are highly consistent with a study
showing that individual differences in this brain area are directly related to the
capacity to correctly monitor reality [33], and such individual differences are re-
lated to cognitive control of negative affects as well [58]. Furthermore, a me-
ta-analysis of meditation studies suggested that the activity in the dACC/adMCC
area is enhanced by meditations that improve meta-cognitive awareness of
mental phenomena (7.e., open monitoring meditation) and attentional focus and

stability (Ze., focused meditation) [47].

5. Bridging Dys-Regulation of Affect-Object Thoughts to
Applied Work

5.1. Dys-Regulation of the AGIR Model

Drawing from the central hypothesis of the AGIR model, repeated failures in
pausing affect-object thoughts when embodied beliefs result in conflicts can re-
sult in failures in updating the embodied beliefs generated as affective potentials.
In a vicious cycle, un-updated embodied beliefs further fuel affect-object
thoughts in order to regain the expected homeostasis, even though these embo-
died beliefs have led to the conflicts already. In this process, apparently there is a
sensitization of negative affective potentials accumulated in the sgACC and
vmPFC. For the sgACC, the negative affective potential refers to the presence of
harm or absence of safety. For the vmPFC, the negative affective potential refers to
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the absence of anticipated reward or cessation of satisfaction. Sensitization refers
to a phenomenon in which the same amount of stimulus can trigger increasingly
stronger responses when repeated, e.g., a small error can trigger stronger irrita-
tions upon repetitions.

What may cause the failures in pausing affect-object thoughts after prediction
errors or conflicts? And what may cause the sensitization of negative affective
potentials after prediction errors or conflicts? According to the AGIR model,
potentiated reactivity in the PCC and sgACC/vmPFC as the generators of
thoughts and negative affective potentials may directly inhibit the dACC/ adM-
CC, due to the anti-correlation between the two networks. The inhibition of the
dACC/adMCC as reality conflict monitor can in turn dis-inhibit the PCC and
sgACC/vmPFC, thus making these generators more sensitized.

But what has to become aberrant before the anti-correlation between the VAN
and DMN can become diminished chronically? To trace the cause of dys-regula-
tion, we may rely on the early symptoms of dys-regulated affect-object thoughts.
One of the most common early symptoms in psychopathology is the sensitization
of urge-to-react, such as the development of sensitized reaction triggered by a spe-
cific stimulus (Ze, a previously neutral stimulus or cue becomes very potent in
provoking unhealthy reactions, such as irritation or anger, and urges to react, seek-
ing or avoiding certain objects) [59]. We may liken urge-to-react to allergic inflam-
mations triggered by allergens. Thus, we postulate that urge-to-react after conflicts
or prediction errors may potentiate the negative affective potentials, and then by
sufficient repetition, the urge-to-react can trigger full blown allergy-like behavioral
reactions, including dys-regulated affect-object thoughts.

One of the most influential theories related to various urge-like reactions is
the Incentive Salience Sensitization Theory [60], developed in the science of
drug addiction [61] and behavioral addictions such as gambling [62]. The incen-
tive salience refers to an object acquiring emotional and/or motivational values
(appetitive or aversive) and thus becoming a salient object. The cathexis process
of connecting emotional energies to an object underlies the development of in-
centive salience, as originally theorized by Edward C. Tolman [63] and others
[60] [64]. Likewise, cathexis is a central process involved in the generation of af-
fect-object, when embodied beliefs as affective potentials are combined with ob-
ject representations in the AGIR model.

The caudate, a sub-cortical region in the brain, may play a key role in urge-to-
react and its effects on cortical networks. In a healthy state, prediction errors can
activate the caudate [65], and then the caudate can activate urge-to-react [66].
When the urge becomes strong, it can increase response in the sgACC and vm-
PFC along with increasing craving for substances (e.g., nicotine) [67]. Compared
to healthy individuals, the patients with OCD showed excessive coupling between
the caudate and midline frontal areas such as the sgACC, vmPFC, and dmPFC
[68]. Thus, it is likely that a dys-regulated prediction error can result in an urge-to-
react with excessive caudate activation and functional coupling between the caudate

and the sgACC, vimPFC, and dmPFC. This postulation is consistent with a neuro-
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imaging study showing that, when facing a fear-evoking situation, stronger coupl-
ing between the caudate and sgACC resulted in greater urge and unrealistic reac-
tions [69].

Interestingly, the aforementioned neuroimaging study [69] also showed that
stronger coupling between the caudate and right ventrolateral prefrontal cortex
(VIPFC) resulted in less urge and no unrealistic reactions. The right vIPFC, lo-
cated at the junction between the VAN and FPN, is known to mediate cognitive
control of emotions [70], and it is part of the clusters that are positively corre-
lated with the dACC/adMCC seeded resting-state functional connectivity
(Figure 3). These results suggest that, in a healthy state, the caudate participated
in the cognitive control system in the AGIR model, along with the reality moni-
toring dACC/adMCC and emotion regulating right vIPFC.

5.2. Brain-Based Model for Mind-Body Bridging

Now we are finally ready to integrate the practical work in MBB with the
brain-based model of affect-object regulation. Recall that MBB considers that a
dysfunctional self will manifest as an activated Identity System with symptoms
of urge-like body tension and/or racing thoughts, violated Requirements, and
storylines involving ruminative self-criticizing Depressor thoughts and object-
seeking Fixer thoughts. MBB instructors teach patients to use paper-and-pencil
exercises to “map” out the tension-related thoughts in order to recognize Re-
quirements, Depressors, and Fixers, which are heuristically labeled as Identity
System elements. Through informal daily mindfulness/awareness practices, the
patients sharpen their ability to recognize body tensions and racing thoughts as
soon as they are triggered in a situation, a state referred to as activated Identity
System. Then, in a technique called defusing Requirements, the patients learn to
pause their reactions by broadening their awareness to all sensory inputs from
the present moment, while concurrently observing inwardly any emerging Re-
quirements and verbally labelling them as Requirement thoughts in order to at-
tenuate self-immersion in thoughts.

In a healthy IS— state, an individual can possess healthy dynamics between the
affect-object and cognitive control systems. In such a state, when conflicts sug-
gest a potential Requirement is being violated, both an initial urge to react and
the underlying Requirement can be recognized and defused. Overall, the healthy
anti-correlation between the VAN and DMN is maintained, and both Require-
ment-driven thinking and affective potential propelling Depressor/Fixer are in-
hibited. This is illustrated in the lower loop in Figure 4.

Conversely, in an unhealthy IS+ state, an individual encounters a failure in
pausing thoughts and updating predictions that have been in conflict with reali-
ty. The thoughts perpetuated in a dysfunctional state are loaded with affect-ob-
jects viewed in a self-centered perspective, and they can be identity-defining, si-
milar to self defining memories that are affect-loaded, vivid, repeatedly rehearsed,
strongly associated with similar memories or concepts, or motivationally con-

nected with an enduring concern or unresolved conflict [29]. When the Identity
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Figure 4. Elucidating Mind-Body Bridging (MBB) processes in light of AGIR model.
When a situation involves a potential conflict between reality and an unrealistic
expectation (Requirement), it may trigger early symptoms of mind-body dysregulation,
e.g., urge and body tension. A state of mind-body dysregulation may ensue, if these early
symptoms are not recognized, affective potentials for Depressor-Fixer and thoughts are
not inhibited, and original expectations are not updated. Alternatively, if early symptoms
are monitored and Requirement is defused, dysfunctional thoughts and affective
potentials will be inhibited to facilitate adaptive mind-body wellbeing. In MBB, a
dysregulated state is refered to as an activated Identity System (IS+), depicted in the
upper half of the figure. Alternatively, the absence of a dysregulated state is referred to as
a rested Identity System (IS-), depicted in the lower half of the figure.

System is activated by an apparent violation of a Requirement in a triggering
situation, the dACC/adMCC fails to adequately monitor the conflict, leading to
uncontrolled automatic urge-like reactions in the caudate. The caudate is exces-
sively engaged with the PCC/Precuneus (generating storylines), vmPFC (repre-
senting negative affective potentials, 7e., Depressor, and positive affective poten-

156

K2
0:;2: Scientific Research Publishing



S.S. Ho, Y. Nakamura

tials for external objects, ie., Fixer), amPFC (immersed in gripping sense of self
defining memory), and dmPFC (excessive self-centered beliefs about the way self
and others should be). Thus, thoughts are perpetuated as storylines instead of
being paused by dACC/adMCC. This is illustrated in the upper loop in Figure 4.

The intervention of MBB aims to develop a healthy alternative response to
prediction errors that have been triggering the Identity System. Foundational
work with mindfulness/awareness practices has been found to up-regulate the
dACC/adMCC that can monitor prediction errors or response conflicts and
down-regulate the PCC/Precuneus [47]. Thus, MBB informal awareness practice
may strengthen the normal anti-correlation between the dACC/adMCC and
storyline generating PCC/Precuneus and vmPFC (Figure 3), such that when
prediction errors activate the dACC/adMCC and caudate initially, the Identity
System will be less likely to be activated.

Furthermore, as MBB practitioners learn to defuse Requirements through the
practice of cognitively mapping Requirements, Depressors, and Fixers related to
urge-like tensions, the initial activation of the caudate may not lead to excessive
urge. We postulate that this Requirement defusing process involves the follow-
ing. According to a neuroimaging study, when facing a fear-evoking situation,
stronger coupling between the caudate and right ventrolateral prefrontal cortex
(VIPFC) resulted in less urge and no unrealistic reactions, but stronger coupling
between the caudate and sgACC resulted in greater urge and unrealistic reac-
tions [69]. Meanwhile, the right vIPFC has been implicated in affect labeling that
can reduce negative emotional responses in the amygdala [71], and the sgACC is
related to fear and depression and postulated as the Depressor part of the
vmPFC. Thus, MBB provides a leverage, similar to affective labeling, to name an
urge-laden emotional process as an “activated Identity System” such that initial
urge-like tension and racing thoughts related to a latent Requirement can be
cognitively managed and, eventually, original unrealistic expectations may be

updated and thus defuse the Requirement.

6. Concluding Remarks

In this paper, we attempted to integrate theoretical work in psychology and neu-
roscience with applied work with MBB, a fast-acting mind-body intervention.
The AGIR model suggests that a person can generate embodied beliefs (expecta-
tions) to infer what should happen in relation to self and others. The negative
and positive embodied expectations generated in the sgACC and vmPFC, respe-
ctively, serve as affective potentials ready to emotionally charge any objects that
may be projected onto object sketchpads.

Using Neurosynth, we found that the neuroimaging literature suggested that
there are two affective homeostasis-oriented systems, a defensive system related to
“fear” and a wanting system related to “reward”, which are both part of the cor-
tical limbic network and the adjacent part of the DMN (Figure 2(G)). These af-
fective potentials remain pre-conceptual as mood, until they are connected with an

explicit object by a mental action initiated in the PCC/precuneus, Ze, “thinking”
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of self and others (Figure 2(G)). The thinking action functionally connects af-
fective potentials from the vmPFC with representations of objects in the am-
PFC (for proximal objects that are related to one’s own identity) and the dmPFC
(for distal objects that are not related to self identity, e.g., others) to produce af-
fect-objects being enacted in self-centered thoughts.

Importantly, so long as affective potentials are referenced to self-centered ho-
meostasis, the affect-objects of self and others are going to be viewed from a
self-centered perspective with a goal of solely optimizing homeostasis for the
sake of the self’s internal milieu, regardless of symbiotic relationships with oth-
ers. Thus, even when an individual in this state is thinking about another person,
this person is probably represented as a distal affect-object charged with negative
affect potentials, instead of other-person as the target of empathy. The lack of
empathy is not easily recognized by a self-centered individual, because negative
affective potentials can be pre-conceptual (Ze., generated before a thought is
generated), and be propagated to forwardly generate a view of self as a proximal
affect-object represented in the amPFC. In combination, proximal and distal af-
fect-objects generated by embodied unrealistic expectations misinform an indi-
vidual about his or her internal milieu and moods, resulting in unrealistically fa-
bricated thoughts.

This process of unrealistic affect-object fabrication may explain why individuals
with high levels of alexithymia (symptoms of mis-reading or under-recognizing
their own interoceptive feelings) are at risk for mind-body illness and inflamma-
tion [72] [73], and impairments in social emotional functioning [74] [75]. People
with high levels of alexithymia showed impairment in the anterior cingulate cor-
tex and insular cortex in the brain [76], the key nodes in the VAN and the sub-
strates of the cognitive control system in the AGIR model.

Can MBB mitigate alexithymia? A strategy that is consistent with MBB prac-
tice and the AGIR model is to facilitate access to a valid readout of the actual in-
ternal milieus to update erroneous embodied beliefs. Alexithymia may be a clin-
ical condition in which future research could tackle a mind-body problem in
light of the integration between theoretical and applied work presented here.
Many neuropsychiatric conditions involves symptoms of alexithymia. For ex-
ample, alexithymia was associated with apathy and companion’s distress in pa-
tients with neurodegenerative diseases [77] and neurodegenerative diseases im-
plicated FPN and DMN atrophy [78]. While MBB effects on FPN, VAN, and
DMN cortical networks remain to be tested in the future, we hope our presenta-
tion of MBB as practice and the AGIR model as neuroscience-informed theory
will be useful in stimulating readers to continue to search for resolutions (or
dissolutions) for dysfunctional problems originating in the counter-productive

embodiment of identity-grasping fallacy.
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