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1. Introduction

We provide a general introduction to this thematic
issue of NeuroRehabilitation on the theme of ‘stress,
pain and the brain’ including general background as
well as an exploration of the tenets of existential
stress medicine and how they draw brain injury and
pain into a common rubric centered on the concept
of the brain as the primary body organ involved in
strategizing to address uncertainty. It is argued that
this conceptual framework provides the opportunity
to integrate ‘bottom-up’ analytical studies from con-
ventional neuroscience with ‘top-down’ organismic
examination of the whole person as an embodied
self-actualizing agent (Goldstein 1939) embedded
in a complex environmental context, whose primary
activity involves the anticipatory, predictive pro-
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cess of allostatic orchestration (Lee 2019) directed
toward minimizing free energy, or uncertainty (Fris-
ton 2010). In this general context, we propose that
a common underlying pathophysiological process is
associated with the functional impact of brain injury
and can explain the tendency, under conditions of
chronic allostatic overload, toward the co-existence
of various stress-related disorders, including, but cer-
tainly not limited to, chronic pain. Following this
general introduction to the underlying theme of this
thematic issue, and how we regard its significance,
we provide specific introductions to each of the
six papers that were contributed and are published
together here. We then summarize and derive infer-
ences regarding the implications of this work for
brain injury rehabilitation, and provide some general
thoughts regarding future directions.

2. Background

As we write an introduction to this thematic issue
of NeuroRehabilitation, we are now well into the third
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month of social distancing isolation in the United
States in an attempt to slow down the rise in dev-
astation and loss of life from the global pandemic
of COVID-19 due to the SARS-CoV-2 Corona virus.
We are in the throes of a global viral pandemic that
has now taken the lives of over 100,000 in the USA
and over 400,000 worldwide. We are also well into a
global economic downturn that has created levels of
unemployment not seen since the Great Depression
and significant economic uncertainty. In addition,
most recently, in multiple cities across the United
States and in countries around the world, there have
been massive protest marches and crowds gathered to
demonstrate against systemic state-supported racism
and social injustice triggered by the intentional killing
of an unarmed African-America man while in the
custody of a group of Caucasian police officers in
Minneapolis, Minnesota. The disturbing sounds of
the sirens of multiple ambulances, fire trucks and
police vehicles rushing to address emergent situ-
ations of various kinds have become increasingly
commonplace in urban centers around the world.
In other words, we are now experiencing massive
global dislocation and significant uncertainty that
is clearly precipitating ubiquitous and widespread
stress among large numbers of human beings around
the world.

When we began the process of planning for this
issue over two years ago, the possibility that such
a situation could potentially arise was remote and
certainly not what the majority of the population
was prepared for, though the emergence of the sit-
uation was conceivable given a prior accelerating
history of global viral pandemics. However, the cur-
rent situation is not something for which one could
have readily prepared nor something for which the
detailed impact—psychologically and in terms of
general physical health—could have been readily
anticipated. In effect, though, it is a clear demon-
stration on a massive scale of the general principle
that prompted the planning of this issue. Namely, the
existential connection between stress precipitated by
uncertainty and the risk of this situation becoming
chronic if uncertainty cannot be definitively resolved,
chronic pain syndromes, mood disorders, sleep dis-
turbance and brain injury. This approach derives from
recognizing the primary function of the human cen-
tral nervous system for directing energy flows and
strategizing the reaction, at all levels of physiologi-
cal response, to the challenge of uncertainty regarding
the future and what it may bring in the way of exis-
tential confrontation (Joëls & Baram 2009)—in the

process of grappling with mortality and finitude, and
dealing with the challenges to maintaining moment-
to-moment viability of life-sustaining processes that
emanate both from within and from outside the organ-
ism (Peters, McEwen & Friston, 2017).

Two of us (GG and BE) were involved as
co-authors on a paper that examined the inter-
relationship between brain injury and chronic pain,
along with several other associated conditions (Hoot,
Levin, Smith et al. 2018). This study examined the
effects of mild traumatic brain injury (mTBI) in a
US military population on pain intensity and pain
interference and showed that mTBI was strongly
associated with both of these measures of pain
when comparing veterans with and without a his-
tory of mTBI. However, there was also convincing
evidence of mediation of the interaction between
mTBI and chronic pain through multiple com-
mon chronic mTBI co-morbidities, sometimes linked
together in the condition known as ‘postconcussion
syndrome’, including posttraumatic stress disorder
(PTSD), depression, anxiety and sleep disturbance.
In thinking about the demonstrated clustering of
these chronic clinical symptoms and conditions,
we began to wonder about the possibility of a
common underlying pathophysiological mechanism
tying it all together. There is, in particular, a clear
overlap between symptomatology linked to post-
concussion syndrome after mTBI and to chronic
pain phenotypes (Nampiaparampil 2008; Irvine &
Clark 2018; Mollayeva et al. 2017; Grandhi et al.
2017; Mills, Nicholson & Smith 2019) both of
which may be associated with an increased incidence
of comorbid mood disorders, generalized fatigue,
motor dysfunction, sleep disturbance and specific
cognitive deficits related to frontal lobe injury, typ-
ically producing faulty executive function, as well
as subtle impairments in corticolimbic processing
and emotional regulation (Vachon-Presseau et al.
2016). How are we to understand this broad over-
lapping of symptomatology? Studies of individuals
with chronic pain have shown elevated AM cortisol
levels, smaller hippocampal volume and enhanced
phasic responses to affectively provocative stimuli
in the parahippocampal gyrus on functional mag-
netic resonance imaging (fMRI) as compared to
control subjects without chronic pain, suggesting
that a stress model of pain linked to specific corti-
colimbic, hypothalamic-pituitary-adrenal (HPA) axis
and neuroendocrine dysfunction is associated with
increased vulnerability to persistent chronic pain
states (Vachon-Presseau, Roy, Martel et al. 2013).
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What might well explain these clinical correlations
would be a common chronic state of hyper-arousal
or enhanced reactivity linked to the development of a
state of chronic stress—a state of chronic ‘allostatic
overload’—associated with a broad range of inter-
connected phenomena in the brain and body (Joëls
& Baram 2009). One particular anatomic region of
the brain in which chronic stress can have significant
influence and the stress-related impairment of which
may well be linked to a disordering of both executive
function and corticolimbic regulation of affect, is the
prefrontal cortex (Girotti, et al. 2018).

We became interested in looking further into the
possibility of utilizing a stress model in association
with an understanding of the behavioural implica-
tions of mTBI and the clustering of stress-related
conditions that overlap between chronic pain and
mTBI. Might there be a common thread linking these
conditions together? One may hypothesize a common
pathophysiological substrate in prefrontal cerebral
cortex related to executive function impairment,
impaired regulation of affect linked to corticolimbic
alteration, and associated neuroendocrine dysfunc-
tion in the response to chronic stress or, equivalently,
to the persisting ‘allostatic load’—where ‘allostasis’
is defined as the circular continuous process of adap-
tive response to changing conditions so as to adjust
and maintain life-sustaining physiological processes
within operable range in the face of such challenge,
thus attaining ‘stability through change’ (Ganzel,
Morris & Wethington, 2010; Sterling & Eyer, 1988;
Sterling, 2012, 2014; Lee 2019)—that might then
predispose individuals with mTBI to the development
of chronic pain along with the co-morbid mediat-
ing chronic symptomatology and conditions that had
been observed.

3. General theoretical foundation

Based on his work with nearly two thousand brain-
injured German soldiers after World War I, Kurt
Goldstein (1939) introduced a holistic organismic
approach to understanding the functional effects of
brain injury on the whole person as singular self-
actualizing agent, and how to approach its treatment.
Among other things, he brought attention to the con-
cept that what is observed in the behavior of a person
after TBI is a complex overlay of the direct effects
of injury together with the attempts of the injured
person to adaptively cope and compensate for the
effects of injury to the extent they are able to do so,

so as to continue to be capable of self-actualization,
although in a state of reduced functional range due
to the residual effects of the injury, especially on
abstract thinking ability. Goldstein also noted that
when the adaptive compensation was not adequate
to the demands of a challenging cognitive task, what
he called a ‘catastrophic reaction’ may be precip-
itated. This occurrence of a disabling anxiety-fed
disordering of behavior associated with irresolv-
able subjective uncertainty regarding the capacity to
adequately meet existential requirements given the
consequences of brain injury, suggests the unmask-
ing of the chronic disabling stress associated with this
existential uncertainty that can rapidly break through
the defensive barriers constructed to manage it. Given
that the brain is the primary organ involved in orches-
trating the management of uncertainty (Friston 2010;
Peters, McEwen, & Friston 2017; Lee 2019), the
effect of the injury is essentially two-fold: the injury
itself precipitates significant distress linked to uncer-
tainty regarding the pragmatic impact of the injury in
daily life, and it also, at the same time, impairs the
ability to strategize effectively so as to address the
uncertainty that the injury itself has precipitated.

Friston (2010) proposed the concept of the ‘free
energy principle’ which sees the main overall goal
of the central nervous system to be the minimiza-
tion of ‘free energy’ in the organism-environment
system as detected in the sensory states of the
organism, thus reducing the risk of disorder and
fragmentation due to uncertainty regarding future
conditions with perceived existential significance.
Through processes that permit accurate anticipation
of future contingencies, the organism utilizes cere-
bral energy flows to support anticipatory strategizing
to address and reduce uncertainty and to limit sur-
prise. The brain interacts with all facets of the body
to coordinate and selectively deploy energy to coor-
dinate the anticipatory engagement (Lee 2019). This
energy-consuming process of addressing the need to
mitigate uncertainty through adaptive strategizing is
called ‘allostasis’—the achievement of viable stabil-
ity through adaptive change, which is distinguished
from ‘homeostasis’ wherein reactive feedback loops
operate to keep key state parameters stable. While
allostasis involves active predictive strategizing by
the central nervous system to adaptively manage
complex environmental and pathology-linked chal-
lenges, homeostasis tends to refer to keeping the
internal environment of the body close to stable set-
points (Lee 2019). The conditions which introduce
uncertainty and thus precipitate an energetic demand
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for the adaptive allostasis, constitute the ‘allostatic
load’, also understood as ‘stress.’ Ideally, allosta-
sis is effective in anticipating and addressing future
contingencies, and the acute stress raised by the
uncertainty abates or is adequately mitigated with a
successful predictive approach—the allostatic load
is efficaciously addressed. However, there are often
situations in which the response is incomplete and
allostatic load persists and must be continuously
addressed and managed over time. For many differ-
ent possible reasons, the inherent uncertainty of the
situation cannot be fully addressed and defused, and
one is left in an ongoing situation of chronic allo-
static load to which attention (and energy) must be
continuously directed (McEwen 2017). Alternatively,
the particular coping strategy to which an individual
turns, often due to maladaptive tendencies previously
formed during prior challenging life experience(s),
may actually be either ineffective in addressing the
allostatic load, or may potentially exacerbate and
perpetuate it. The effects of the injury itself may sig-
nificantly interfere with the ability to mount effective
coping strategies. Over time, there may be a grad-
ual habituation of response—which tends to occur
more readily in some individuals (‘habituators’) com-
pared to others (‘non-habituators’), but, there may
also be a situation of continuing ‘non-habituation’
in which the stress continues and becomes corrosive
over time, consuming energy and wearing down tis-
sues, creating vulnerability to the accumulation of
other stress-related conditions that either further con-
tribute to the precipitation of, or are precipitated by,
the unabated chronic stress (Peters, McEwen, Fris-
ton 2017). With these concepts, one can begin to
formulate a stress model of the impact of mTBI
that can provide an explanation for the clustering
of the observed conditions mediating the interac-
tion between mTBI and stress-associated chronic
pain (Vachon-Presseau 2018; Lunde & Sieberg 2020)
as well as other stress-related conditions seen in
higher frequency after mTBI, including mood disor-
ders (McEwen 2003; Barrett, Quigley & Hamilton
2016; Strain 2018; Hill, Hellemans, Verma, et al.
2012) and sleep disturbance (McEwen 2006; Juster &
McEwen 2015; McEwen & Karatsoreos 2015; Wick-
wire et al. 2018).

In a seminal paper, Peters, McEwen & Friston
(2017) examined the linkage between the issue of
stress and uncertainty and proposed an ‘information-
theoretic approach’ based upon the ‘free energy
principle’ (Friston 2010) which holds that self-
organizing biological agents (like human subjects)

actively resist a prepotent tendency toward disorder
and fragmentation, and, to do so, they must work
to minimize the uncertainty or ‘free energy’/entropy
in the organism-environment system as detected
through sensory channels through cognitive strate-
gizing and anticipatory engagement directed through
the central nervous system, a process which can
consume significant amounts of available energy
in support of cerebral function. If, in spite of all
best efforts, significant uncertainty persists, either
due to challenging environmental contingencies or
brain-body functional limitation, for example, due
to effects of injury, then a state of chronic stress
ensues which can lead to persisting cerebral insuf-
ficiency and a state of chronic allostatic overload that
can then lead to various chronic systemic pathologies
as well as stress-linked symptoms such as chronic
pain, mood disorder, fatigue, posttraumatic stress and
sleep disturbance which may also be associated with
impairment of cerebral functionality and contribute
to worsening of the overall energetic crisis. Peters,
McEwen & Friston (2017) then go into a detailed
examination of various brain systems involved in
the process of avoiding surprise and addressing the
uncertainty associated with allostatic load.

Lee (2019) has proposed a further elaboration of
the concept of allostasis in what he has termed the
‘Paradigm of Allostatic Orchestration’ (PAO) seen as
a detailed extension of the concept of allostasis that
places emphasis on the role of the brain and brain-
body-system ‘facets’ in the coordinated anticipatory
response conducted by the central nervous system
in concert with body-based systems in response to
allostatic load. In addressing questions of treatment
of states of chronic allostatic overload and the asso-
ciated energetic crisis that can be precipitated, Lee
notes three levels of potential therapeutic interven-
tion: (1) environmental, social and/or intersubjective
relational buffering of stress, recognizing that social
environment can have both positive and negative
influences on allostatic load management (see also:
McEwen 2012), (2) intrapersonal in terms of train-
ing in and incorporation of various effective stress
management practices, and (3) direct physiological
and/or neuro-psychopharmacological treatments that
serve to enhance the brain’s ability to manage allo-
static load. One example of an innovative approach
in this realm is the application of neuromodulation
technology (Gerdes et al. 2013; Tegeler et al. 2016;
Shaltout et al. 2018).

Not everyone experiences the inevitable develop-
ment of allostatic overload and the diminishing and
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disabling consequences and chronic pathology asso-
ciated with chronic stress. Psychobiological allostasis
can confer both stress resilience as well as vulnerabil-
ity (Karatsoreos & McEwen 2011). Stress associated
with adverse experience does have a clearly beneficial
impact in some individuals, becoming an oppor-
tunity for the experience of posttraumatic growth
(Tedeschi & Calhoun 1995). The experience of stress
may also engender beneficial learning associated with
induction of brain plasticity (McEwen & Gianaros
2011). In a systematic review and meta-analysis of
post-traumatic growth after acquired brain injury,
Grace et al. (2015) state that ‘various demograph-
ics, injury-related variables, subjective beliefs and
psychological health are related to (posttraumatic)
growth.’ In conceptualizing mTBI and these related
stress-associated conditions as the result of chronic
allostatic overload, the question arises regarding how
one might best prevent this state from developing or,
even more valuable, if effective therapeutic strate-
gies can be found to transform the experience of
stress, seeking to sort out how to alter the impact
and course of chronic stress away from diminishment
of health and the seemingly inevitable induction of
chronic metabolic pathology, and toward the trans-
formative potential of posttraumatic growth and the
development of stress-resistant resilience. How stress
is managed and possible brain mechanisms that may
lead to the development of resilience rather than
pathology is a subject of significant research interest
(eg. see: Worley, Hill & Christianson 2018). There is
accumulating evidence that subjective beliefs regard-
ing the meaning to be drawn from experience and
the cognitive set or ‘appraisal’ that an individual has
with respect to the relationship with stressful activity
and how the stress is thus perceived can have sig-
nificant influence on how stress is experienced and
processed (Crum et al. 2017). The stress may be per-
ceived as threatening when a person evaluates the
environmental demands as outweighing their own
available resources and ability to cope. An aware-
ness of relative vulnerability to deleterious effects of
stressful experience related to self-perceived cogni-
tive limitation after brain injury may be one reason
why stress reactivity may be enhanced following
mTBI, although enhanced stress reactivity may also
be one of the direct physiological consequences of
the injury (Griesbach et al. 2011; Hoffman & Taylor
2019). Furthermore, the observation that attentional
responses evoked by emotionally provocative stim-
uli are enhanced after mTBI (Mäki-Marttunen et al.
2015), may reflect increased reactivity and altered

processing of affect-evoking stimuli in corticolimbic
pathways, which has also been shown to be correlated
with susceptibility to the development of chronic pain
syndromes (Vachon-Presseau et al. 2013; Vachon-
Presseau et al. 2016; Vachon-Presseau 2018).

4. Introduction to contributed papers

The editors solicited research papers related to the
general theme of the issue and six papers covering a
broad range of topics generally related to the theme
were submitted, reviewed, and have been included in
this collection. The guest editors would like to take
this opportunity to thank each of the authors involved
for agreeing to submit their work for inclusion in this
thematic issue of NeuroRehabilitation.

Walsh et al. (2020) provide a detailed case report
through recursive application of interpretive phe-
nomenological analysis (IPA) to examine the impact
of stress and stress-related processing as common
sequelae of TBI. A key theme emerging from the anal-
ysis identifies the crucial impact of ‘uncertainty’ in
the process of reconstituting the relational life-world
of the survivor of a significant TBI. This approach
actually becomes a pragmatic and valuable exer-
cise detailing an insightful introspective narrative that
lends itself to IPA and the drawing out of key themes
based on analysis of a structured interview. Social
context is shown to play a key role in the process
of adjustment, coping and well-being in an articu-
late, thoughtful individual confronted with the task of
reconstituting a sense of self and a narrative through
which he is able to make sense of and draw construc-
tive meaning from the repercussions of a significant
TBI in the setting of a relational social network that
includes family, friends and work associates. Emerg-
ing themes, including dealing with paradox, adjusting
perspectives and responding to the stress precipitated
by the uncertainty that emerges after a significant
TBI, are examined. The struggle to regain a coher-
ent sense of self and social identity is evident and
magnified by chronic pain interference. The authors
convincingly make the point through their examina-
tion of this case, that the enterprise of rehabilitation
after TBI cannot be adequately undertaken without
fully recognizing the importance of an inter-and intra-
subjective relational perspective that fully honors the
subjective being not only of the identified injured per-
son seeking assistance, but also of those others closely
connected through various forms of communicative
interaction in their social network who are also sig-
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nificantly impacted. The issue of the uniqueness of
TBI in this context, recognizing the implications
of the fact that the injured brain—particularly, as
in this case, when significant frontal lobe damage
is incurred—also has a central role to play in the
anticipatory allostatic response to the precipitated
uncertainty, is also nicely demonstrated.

The manner in which an individual copes with
stress may turn out to be adaptive with a bene-
ficial impact leading to resolution, or it may turn
out to be maladaptive with the resultant precipi-
tation of a debilitating state of chronic allostatic
overload that can place the injured person at risk
for mood disorder and other chronic stress-related
conditions. The whole question of the response to
TBI in terms of how a particular individual may
cope with resultant stress and whether their choice
proves effective or not is a fascinating and impor-
tant issue that may lead to the early identification
of individuals at risk for development of depression
and anxiety as complications of unabated chronic
allostatic overload precipitated by the injury. Cer-
tain personality traits may also increase vulnerability
to the development of depression. This raises the
possibility of developing and applying early inter-
vention strategies for individuals thus identified to
be at increased risk for developing depressive symp-
toms following TBI. This is the general question that
is addressed by McIntyre et al. (2020a) in the first of
their two papers included here. They report an obser-
vational cohort study examining coping strategies and
personality traits among individuals with acquired
brain injury (ABI) and the extent to which these
correlate with reports of significant symptoms of
depression. Those reporting symptoms of depression
were significantly more likely to manifest evidence
of experiential avoidance implying that attempting
to limit allostatic load through avoiding potentially
stressful experience paradoxically ends up placing
one at increased risk for depression. McIntyre et al.
also report a significant interaction between reported
depressive symptomatology and the combination of
coping strategy type and personality traits and then
drill down on which specific coping strategies and
personality traits were most likely to correlate with
increased depressive symptomatology. Another inter-
esting finding with potential implications for therapy
is that those reporting depressive symptomatology
rarely turned to problem-based active coping strate-
gies suggesting that these strategies may actually
provide, or possibly reflect, an adaptive beneficial
effect.

McGeary et al. (2020) report a study performed as
a secondary analysis of data collected from 93 veter-
ans who presented with the combination of chronic
pain, head injury, posttraumatic stress and long-term
opioid use in order to seek evidence for the ‘Fear
Avoidance Model’ (Edwards et al. 2016) of chronic
pain through examination of risk factors linked to
fear avoidance that include pain catastrophizing, fear
avoidance beliefs, anxiety and depression. The Fear
Avoidance Model proposes that pain-related disabil-
ity is precipitated by an interacting, cyclical sequence
of fear-related cognitive, affective and behavioral
processes with the basic idea being that it is the fear
of pain and the reluctance to do anything that could
elicit the pain which then leads to a self-reinforcing
cascade of negative consequences. The examination
of the data performed by McGeary et al. provides
strong evidence for the Fear Avoidance Model as an
explanation for the development of chronic pain in
this population with a total of nearly 40% of the
variance in pain-related disability accounted for by
measures of the four components constituting the
model with each of the four factors contributing a
6% increase in disability. Of significant interest, par-
ticularly in view of the findings reported here by
McIntyre et al. (2020a; 2020b) with respect to the sig-
nificant deleterious impact of experiential avoidance,
is the potential role of fear avoidance as a maladap-
tive response to concomitant TBI as a contributing
factor to the development of chronic pain states in
individuals with TBI, given that fear avoidance has
also been found to be a potential explanation for per-
sistent symptoms following TBI (Wijenberg et al.
2017).

McIntyre et al. (2020b), in their second paper
contributed to this issue, focus on the subgroup of
individuals with the combination of high levels of
anxiety sensitivity (AS) and experiential avoidance
(EA) as important factors associated with reports of
depressive symptomatology, increased anxiety and
poorer quality of life after ABI. They found that their
experimental population could be subclassified into
three unique subgroups such that AS and EA were
significantly different between the groups: a group
with generally low AS and EA, a second group with
moderate levels of AS and EA and a third group with
high levels of AS and EA. The group with the lowest
AS and EA reported a quality of life that was signifi-
cantly higher than the third group with the highest AS
and EA. They suggest that the early identification of
individuals in this third group of high AS and EA as
being at high risk for high levels of anxiety, depressive
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symptomatology and poorer quality of life may be
helpful in initiating intensive interventions directed
to the improvement of mood and associated qual-
ity of life. These individuals may well be the group
of ‘non-habituators’ identified by Peters, McEwen &
Friston (2017) as those who are particularly prone to
the development of chronic allostatic overload and
the accumulation of chronic stress-related conditions
that accompany this situation. A variety of differ-
ent interventions have been proposed to manage and
assist this population and McIntyre et al. (2020b)
review evidence supporting the efficacy of a num-
ber of these in the discussion section of their paper.
Having in place effective methods for early identifica-
tion of such individuals so that they can be supported
and treated with effective interventions for the facil-
itation of allostasis, instruction in self-management
strategies for reducing and managing anxiety, and,
to the extent possible, assistance with the mitiga-
tion of the uncertainty driving the anxiety, would
appear to be a justifiable goal and the subject of future
research. The possibility of addressing and counter-
ing the beliefs that underly experiential avoidance
through social engagement, individual psychother-
apy, mindfulness and relaxation techniques, and
psychobiological methods directed toward the relax-
ation and ‘letting go’ of the fear that reinforces
avoidance-related beliefs requires further exploration
and development in this identified population. The
facilitation of active coping oriented around effec-
tive pragmatic problem-solving may be of significant
benefit. The discrete and judicious deployment of
psychedelic-supported psychotherapy for the facil-
itation of active coping and the ‘letting go’ of the
underlying beliefs supporting intractable anxiety may
be another avenue open for careful and prudent
research exploration (Carhart-Harris & Friston 2019;
Wolff et al. 2020).

One of the potentially most devastating effects
of TBI is the manner in which it may cause sig-
nificant impairment of communication and social
skills that are necessary for successful community
re-integration, return to gainful employment, and the
capacity to become a valued member of a social
group and a contributing member of society, among
other important practical everyday activities. Impair-
ment in social functioning can isolate an individual
from the potential support of others and the valida-
tion that positive social relationships can offer. The
negative fall-out from impairment of social commu-
nication skills including both verbal and nonverbal
components, can feed into the fear-related beliefs

that sustain experiential avoidance and social with-
drawal. The ability to participate in a respectful
conversation, the ability to understand turn-taking
in conversation (i.e. conversational pragmatics), the
ability to read nonverbal cues and the ability to be
able to take another’s position and experience empa-
thy for the other are all critically important social
skills that can be significantly degraded due to the
effects of TBI. Raukola-Lindblom, Vuorinen & Vari-
ainen (2020) provide an overview and an assessment
of their experience with a community-based thera-
peutic group in Finland focused on the improvement
of communication and social skills in individuals
recovering from TBI. This is clearly an example of
a relational intervention that focuses on the reduc-
tion of stress and the development of comfort and
basic skills involved in group interaction with critical
supervision and oversight provided by experienced
therapists to ensure the therapeutic nature of the inter-
actions is prioritized and to facilitate the positive
benefits of group engagement for each of the par-
ticipants. As they state in their paper: “Practicing
social skills in a group situation is inherently self-
motivating and encourages a constructive, positive
impetus toward greater social participation.” They
describe an innovative, relational, socially relevant
intervention that can have powerful beneficial influ-
ence with their groups providing the foundation for
participants to build potentially long-lasting, valuable
relationships with peers and, in the process, to recon-
struct a positive social identity and self-concept that
may have been significantly challenged by the often
subtle and complex negative effects of the injury that
only become evident in social context.

The final contributed paper addresses a constant
question that comes up in the management of patients
with MTBI which is the tremendous variability in
symptom production associated with the injury that
does not appear to directly correlate with either the
severity or the nature and localization of the injury.
Why do some individuals with an MTBI have a
minimal and short-lasting set of symptoms while
others may experience intractable, long-lasting and
significantly disabling consequences? In a group of
80 individuals in outpatient rehabilitation treatment
for symptoms associated with MTBI, Esterov et al.
(2020) generate a multivariate analysis linking a
variety of potential predictor variables to the Neu-
robehavioral Symptom Inventory that documents the
ongoing symptoms the patients are experiencing and
reporting. The findings support the idea that it is
not the direct effects of the injury that are neces-
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sarily the dominant factor in the development of
associated disability, but rather how the person is
coping with the socially dislocating effects of the
injury—for example, the impact on the ability to
participate in community functions. While there are
several limitations recognized, including the fact that
the study sample is drawn from a group of relatively
non-diverse treatment-seeking individuals which, by
definition, leaves out the population of those indi-
viduals whose symptoms subsided without specific
treatment, the takeaway message is that the impact
and disability related to the injury has less to do
with the details of the injury pathology than it has
to do with the difficulties the occurrence of the injury
generates in the psychosocial holistic context of the
injured person’s life and their difficulty with cop-
ing with the resultant fall-out. Significant numbers
of individuals in the sample also reported associated
co-morbidities that could be understood as hav-
ing a significant contributing chronic stress-related
element, such as mood disorder, chronic pain and
sleep disorder.

5. Conclusion

The integration of a ‘top-down’ holistic per-
spective that views a person as a self-actualizing,
self-perpetuating organismic agent operating in a
relational context to respond to allostatic load adds
the potential to derive insights of significant value
and clinical importance. It also provides an essential
functional context for understanding the operation of
neurological and various other bodily mechanisms as
elucidated by ‘bottom-up’ analytic study using con-
ventional bioscience. In this issue, we have assembled
a group of papers that, we believe, shed important
light on how this interaction may work with particu-
lar relevance to gaining insight into the relationship
between stress and the experience of pain in the gen-
eral context of brain impairment produced by brain
injury. One insight that emerges is that how a person
attempts to cope with the injury and the associated
existential uncertainty it produces can have major
implications for the functional consequences in real-
life terms. Another related insight is that therapy must
not only address the direct effects of the injury to the
extent that that may be possible, but also must address
dysfunctional coping precipitated by the injury. Pas-
sive coping and avoidance strategies appear to be
problematic and while they may limit exposure to
negative provocative experiences in the short run,

in the long run, entrenched avoidance supported by
the fear that emotionally provocative experience will
be intolerable and self-destructive, can lead to social
isolation, depression, and the burden of chronic allo-
static overload. Thus, one key emerging issue is
how best to assist a person with such tendencies
to shift to active coping and overcome entrenched
avoidance beliefs. Positive social experience in
group therapy and structured individual psychother-
apy, for example in the form of Acceptance and
Commitment Therapy, have been advocated (see
McIntyre et al. 2020b in this issue for further dis-
cussion). Psychedelic-assisted psychotherapy may be
another avenue open for further research exploration
in this vein.

Furthermore, one can view therapeutic approaches
as operating in social-environmental relational con-
text, intersubjective and intrapersonal context, and
through direct influence on functional brain mecha-
nisms; and that all of these contexts that influence the
functionality of the injured person interact with each
other in both potentially beneficial and detrimental
complex ways. When examining the entire enter-
prise of rehabilitation for brain injury, in particular,
and for all forms of neuropsychological impairment,
a stress medicine orientation would promote the
general idea that, to the extent possible, interven-
tions should be designed to effectively support the
beneficial aspects of allostasis, avoid the develop-
ment of chronic allostatic overload and the energetic
crises and accumulation of stress-related debilitating
conditions, such as chronic pain, that it can precip-
itate, and assist the person through whatever means
may be most effective, in mitigating the detrimental
impact of a sense of persisting existential uncer-
tainty. What is required is an optimal integration
of insights obtained through conventional functional
neuroscience—for example, with respect to neuro-
psychopharmacology and the operation of functional
brain networks—and insights obtained through a
relational, whole-person perspective that recognizes
and fully honors and engages the subjective being,
personality and social context of the person whose
existential struggles we are obligated and entrusted
to help mitigate.
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