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ABSTRACT

Background: Advanced neuroscientific insights surrounding post-traumatic stress disorder
(PTSD) and its associated symptomatology should beget psychotherapeutic treatments that
integrate these insights into practice. Deep Brain Reorienting (DBR) is a neuroscientifically-
guided psychotherapeutic intervention that targets the brainstem-level neurophysiological
sequence that transpired during a traumatic event. Given that contemporary treatments
have non-response rates of up to 50% and high drop-out rates of >18%, DBR is investigated
as a putative candidate for effective treatment of some individuals with PTSD.

Objective: To conduct an interim evaluation of the effectiveness of an eight-session
clinical trial of videoconference-based DBR versus waitlist (WL) control for individuals with
PTSD.

Method: Fifty-four individuals with PTSD were randomly assigned to DBR (N = 29) or WL (N = 25).
At baseline, post-treatment, and three-month follow-up, participants’ PTSD symptom severity
was assessed using the Clinician Administered PTSD Scale (CAPS-5). This is an interim analysis
of a clinical trial registered with the U. S. National Institute of Health (NCT04317820).

Results: Significant between-group differences in CAPS-total and all subscale scores (re-
experiencing, avoidance, negative alterations in cognitions/mood, alterations in arousal/
reactivity) were found at post-treatment (CAPS-total: Cohen’s d=1.17) and 3-month-follow-up
(3MFU) (CAPS-total: Cohen’s d=1.18). Significant decreases in CAPS-total and all subscale
scores were observed within the DBR group pre - to post-treatment (36.6% CAPS-total
reduction) and pre-treatment to 3MFU (48.6% CAPS-total reduction), whereas no significant
decreases occurred in the WL group. After DBR, 48.3% at post-treatment and 52.0% at 3MFU
no longer met PTSD criteria. Attrition was minimal with one participant not completing
treatment; eight participants were lost to 3MFU.

Conclusions: These findings provide emerging evidence for the effectiveness of DBR as a well-
tolerated treatment that is based on theoretical advances highlighting alterations to subcortical
mechanisms in PTSD and associated symptomatology. Additional research utilizing larger sample
sizes, neuroimaging data, and comparisons or adjacencies with other psychotherapeutic
approaches is warranted.

Trial registration: ClinicalTrials.gov identifier: NCT04317820..

Un ensayo controlado aleatorizado de Reorientacion Cerebral Profunda:
Un tratamiento guiado neurocientificamente para el trastorno de estrés
postraumatico

Antecedentes: Los conocimientos neurocientificos avanzados en torno al trastorno de estrés
postraumatico (TEPT) y su sintomatologia asociada deberian dar lugar a tratamientos
psicoterapéuticos que integren estos conocimientos en la practica. La Reorientacién
Cerebral Profunda ("DBR", por sus siglas en inglés) es una intervencién psicoterapéutica
guiada neurocientificamente que se dirige a la secuencia neurofisiolégica a nivel del tronco
encefalico que tuvo lugar durante un acontecimiento traumatico. Dado que los tratamientos
contemporaneos tienen tasas de no respuesta de hasta el 50% vy altas tasas de abandono de
>18%, la DBR se investiga como un candidato putativo para el tratamiento eficaz de
algunos individuos con TEPT.
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HIGHLIGHTS

First study to evaluate the
effects of Deep Brain
Reorienting (DBR) therapy
on PTSD symptoms.

Eight internet-based DBR
sessions resulted in
significant decreases in
PTSD symptoms post-
treatment and at 3-month
follow-up in comparison to
a waitlist group.

Large effect sizes and a low
drop-out rate suggest that
DBR may be an effective,
well-tolerated
neuroscientifically guided
treatment for PTSD.
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Objetivo: Llevar a cabo una evaluacién preliminar de la eficacia de un ensayo clinico de ocho
sesiones de DBR basado en videoconferencia frente al control de lista de espera (‘WL', por sus
siglas en inglés) para individuos con TEPT.

Método: Cincuenta y cuatro individuos con TEPT fueron asignados aleatoriamente a DBR (N =
29) o WL (N=25). Al inicio, después del tratamiento y a los tres meses de seguimiento, se
evalué la gravedad de los sintomas de TEPT de los participantes mediante la Escala de TEPT
administrada por el clinico (CAPS-5). Se trata de un andlisis preliminar de un ensayo clinico
registrado en el Instituto Nacional de Salud de EE.UU. (NCT04317820).

Resultados: Se encontraron diferencias significativas entre los grupos en las puntuaciones
totales de la CAPS y de todas las subescalas (reexperimentacion, evitacién, alteraciones
negativas en las cogniciones/el estado de &nimo, alteraciones en la excitacion/reactividad)
después del tratamiento (CAPS-total: d de Cohen=1,17) y a los 3 meses de seguimiento
(3MFU) (CAPS-total: d de Cohen=1,18). Se observaron disminuciones significativas en las
puntuaciones de CAPS-total y de todas las subescalas en el grupo de DBR antes y después
del tratamiento (36,6% de reduccién de CAPS-total) y antes del tratamiento hasta 3MFU
(48,6% de reduccion de CAPS-total), mientras que no se produjeron disminuciones
significativas en el grupo de WL. Después de la DBR, el 48,3% en el postratamiento y el
52,0% en el 3MFU dejaron de cumplir los criterios de TEPT. La desercion fue minima, con un
participante que no completé el tratamiento; ocho participantes se perdieron en 3MFU.
Conclusiones: Estos hallazgos proporcionan evidencia emergente de la eficacia de la DBR
como un tratamiento bien tolerado que se basa en avances tedricos que destacan
alteraciones de los mecanismos subcorticales en el TEPT y la sintomatologia asociada. Se
justifica la realizacién de investigaciones adicionales que utilicen muestras de mayor
tamano, datos de neuroimagen y comparaciones o adyacencias con otros enfoques
psicoterapéuticos.

FEREERBENMEIRE. HERFIESHNehERMELRAT

AR: XTEBENARELR (PTSD) REMAXERITHBER T IR ZEE XL
FRRR A SEERRYICIRIATT 7% o FENETEME (DBR) B—MHARIFIESMH M elGEMG
R R £ TR AR LB FEYNOIERT TS o ST UCATHERNESE
50% HIRHZESXEBE18%, DBR #WIANEBER AT HL PTSD BEMREIRIET X ©
BAY: 3353t PTSD BEFITHETUSMSINA DBR 4H S5{#4h 28 (WL) EEHIZARY )\ BRIGER
I E R ITHERT o

Faik: 54 % PTSD BEWBENDBECE DBR4H (N=29) B WLZH ( N=25) o fEE%Zk « AT
EM="AnEAT, FARIRKEEEIE PTSD 2K (CAPS-5) iHMEE5EM PTSD ER™E
2E o XENEEEEY PEMZEBEMBIIGARIRNIE (NCT04317820) BYHREFDH ©

SR ATRAM CAPS BAMFAEFERTED (BHERR - [0 « IAF/BEN A ERD -
MEEE/ N IEEREE) (CAPS 243: Cohen’s d=1.17) # 3 NAFEH 3MFU) (CAPS &4
Cohen d=1.18) ZIEEEAHEER - WEFDBR AR CAPS BNHFRE FERDKITATT
FIEAITIE (CAPS B9l 36.6%) F/AFFAIZISMFU (CAPS SR/l 48.6%) EE TFRE,
BWLEEE ZE T - DBR /T, Airfa 48.3% # 3MFU B 52.0% FAEBEMS PTSD iRk o
ARREERIE, (N—R2E5EEBTHATT; 8 BB5EE 3MFU ik o

&5 XL DBR EA—MMZ MR - EF5®iA PTSD KE FHIHIENZFAEXER
FIROHERAT HANE IR ME T HENEE - EEFRAEANESE « HERGEUE
UK S EMOIEATT 5 /AR R T SR T E BRI ©

1. Introduction

Post-traumatic stress disorder (PTSD) is an incapaci-
tating psychiatric condition that develops in the
wake of perceived threat to one’s life or integrity
(American Psychiatric Association, 2013). The core
symptomatology of PTSD includes intrusive re-
experiencing of traumatic events, avoidance of exter-
nal or internal (thoughts, feelings) trauma-related
stimuli, alterations in cognition and mood, and
changes to arousal modulation. Recent scientific
developments have advanced our understanding of
the underlying neurobiological mechanisms disrupted
in PTSD, including identification of altered functional
connectivity not only of cortical and subcortical
regions but also across intrinsic connectivity networks
(Akiki et al., 2017; Bao et al., 2021; Harricharan et al.,
2017; Lanius et al., 2010; Sripada et al., 2012; Terpou

et al., 2020; for reviews, see Kearney & Lanius, 2022;
Lanius et al., 2018). Despite such knowledge, the inte-
gration of neuroscientific findings into psychothera-
peutic practice remains largely nascent. Although
gold-standard treatment approaches appear to attenu-
ate PTSD-related symptoms (Cusack et al., 2016;
McLean et al., 2022; Mendes et al., 2008; Watts et al.,
2013), dropout rates associated with these treatments
approximate one in every five persons (Imel et al.,
2013; Lewis et al., 2020) with up to half of individuals
deemed treatment nonresponsive (Bradley et al., 2005;
Imel et al., 2013; Kar, 2011; Michelson et al., 1998; Pit-
man et al., 1991; Schottenbauer et al., 2008; van Min-
nen et al.,, 2002). Accordingly, there is an urgent need
for novel, neuroscientifically guided treatments that
address potential barriers to healing in trauma-related
conditions such as PTSD.



1.1. Deep Brain Reorienting

Deep Brain Reorienting (DBR) is a psychotherapeutic
approach that targets the ordered neurophysiological
sequence that is thought to have occurred in response
to a traumatic event and which persists when triggered
(Corrigan & Christie-Sands, 2020). This well-repli-
cated sequence includes (1) orienting tension; (2)
shock; and (3) affective responses (Figure 1), processes
mediated by the superior colliculus (SC), locus coeru-
leus (LC), and periaqueductal grey (PAG), respect-
ively. These subcortical regions of the midbrain and
brainstem appear to come online in rapid yet predict-
able succession upon encountering salient stimuli,
providing a quick preparatory sequence oriented to
protective, survival-oriented action (Lanius et al.,
2017; 2018; Liddell et al., 2005; Rabellino et al., 2016;
Terpou et al.,, 2019). In particular, the SC’s role in
orienting the head and neck toward or away from a
stimulus (Gandhi & Katnani, 2011; May, 2006; Mere-
dith et al., 1992; Sparks, 1988) is emphasized in DBR,
given that this basic neurophysiological response
ensues before affective sequalae and cognitive apprai-
sal, providing an early target for rapid therapeutic
intervention.

Although the notion of a natural healing process
achieved through guided bodily awareness is not
unique relative to other somatic-based psychotherapy
approaches for trauma-related conditions (Levine,
2010; Ogden et al., 2006; Warner et al., 2014), DBR
is distinctive in several ways. First, DBR goes beyond
eliciting simple mindfulness of bodily responses
through its capacity to harness knowledge of midbrain
neuroanatomy to direct body awareness by means of a
neurobiologically-sound methodological sequence. In
DBR, this series of responses is slowed down, tracked,
and attuned to by a trained therapist, creating a
necessary gap between stimulus and response thus

Orienting

Shock Affect

Tension

Figure 1. Deep Brain Reorienting sequence. The orienting
response elicits tension in the forehead, around the eyes, or
in the back of the neck in preparation for turning toward or
away from salient stimuli. Shock may consequentially arise
as the high-energy impact experienced in the body before
any affective response. Affect, such as fear, rage, or grief,
ensues after the initial orienting and shock responses.
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allowing critical time for the embodied memory to
become dynamic and open to change (Kurtz, 1990).
DBR also attends uniquely to pre-affective shock, a
form of emotional overwhelm thought to be akin to
the shock that arises from overwhelming physical
pain or homeostatic disruption (Gantt, 1944; Hoch,
1943; Moleen, 1930). Finally, DBR emphasizes the
orienting response associated with the individual’s
initial reaction to traumatic stimuli. Its focused atten-
tion on orienting tension, which can be elicited by
internalized representations of traumatic events
through the SC’s receipt of cortical input (Pavlou &
Casey, 2010), is thought to allow for affect to be pro-
cessed in a more regulated manner than in traditional
therapies. Here, affect regulation can be facilitated
through the orienting tension, allowing the individual
to not only become mindful of their body but also to
maintain an embodied state throughout the session.
Without attention to orienting tension, the individual
may instead become easily overwhelmed by affect and
dissociate, a response which has been associated with
less optimal treatment outcomes (Kleindienst et al.,
2011; Price et al., 2014; Spitzer et al., 2007; but also
see Halvorsen et al., 2014; Zoet et al., 2018).

1.2. Psychotherapeutic targets of the
neurobiology of the O-T-(S)-A sequence

As noted, DBR directly targets the typical sequence of
neurobiologically-driven response associated with
exposure to traumatic stimuli. Therapeutically, this
process unfolds as:

1.2.1. O: orienting

Orienting to the present Before processing is started by
the turning of attention to the activating stimulus (a
salient moment within the traumatic event), the indi-
vidual is guided towards being grounded in the pre-
sent moment, in the body, and in the awareness of
how the body is positioned in relation to all that sur-
rounds it. This perceptual awareness of the body in
physical space is thought to be mediated by the
superior colliculus (SC; Merker, 2013).

Orienting to the traumatic event Following orien-
tation to present experience, the individual is guided
to bring the previously identified activating stimulus
to mind, specifically a remembrance of a salient
moment within the traumatic event. Here, the SC’s
dense connectivity with the cortex allows for internal
representations or remembrances of the original
stimulus to provoke the initial orienting response
that was present during the traumatic event (Lanius
et al., 2018). Animal research has shown that whereas
stimulation of the deep layers of the SC provokes a
defensive ‘orienting away response, stimulation of
the rostral SC elicits an ‘orienting toward’ or approach
response (Comoli et al., 2012; Dean et al, 1989;
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DesJardin et al., 2013; Sahibzada et al., 1986). Notably,
this targeting of neurobiological orienting responses
as mediated by the SC is intended, in part, to address
the residues of early attachment disruption, where
orienting toward a caregiver resulted in negatively
valenced or conflicted responses (Corrigan & Chris-
tie-Sands, 2020). Given that patterns of insecure or
disorganized attachment in early childhood coincide
with increased prevalence and severity of trauma-
related conditions (Besser & Neria, 2012; Mikulincer
et al., 2015; Roche et al, 1999; Woodhouse et al,,
2015), DBR may be particularly poised to address
early attachment-related trauma.

1.2.2. T: tension

Following this orienting response, fleeting tension (T)
around the eyes, in the forehead, or in the back of the
neck emerges in preparation for a motoric response of
the head, neck and upper body, processes initiated by
the deep layers of the SC (Corneil et al., 2002, 2008;
Wallace et al., 1996). The therapist asks the individual
to notice this tension and guides them in becoming
aware of it. Critically, the SC has strong connections
with the reticular formation (Cauzzo et al., 2022;
Yasui et al., 1994), a region spanning the brainstem
and midbrain that manages arousal and motor
responses, as well as with the ventromedial tegmen-
tum, which modulates musculoskeletal tension (Gra-
ham, 1977; Yasui et al., 1994). This orienting tension
is the point of focus at the start of processing as it
facilitates embodiment and provides a necessary
anchor against emotional overwhelm.

1.2.3. S: shock

During a traumatic experience, an individual may
experience a sudden and overwhelming mismatch
between expectation and environmental or relational
response and experience an emotional shock not dis-
similar to how gross injury to the body produces sur-
gical shock (Gantt, 1944; Hoch, 1943; Moleen, 1930).
This high-energy emotional impact can be deeply dis-
orienting and is hypothesized to be elicited by exces-
sive activation of the innate alarm system (IAS), a
preconscious defense system wired to rapidly detect
environmental or looming threat (Lanius et al., 2017;
Li et al, 2018; Liddell et al.,, 2005; Tamietto & de
Gelder, 2010). The IAS is comprised of the SC, LC,
PAG, and amygdala and is excessively activated in
response to subliminal threat presentation in individ-
uals with PTSD (Rabellino et al., 2015, 2016; Steuwe
et al,, 2014; Terpou et al., 2019). The LC plays a central
role in heightening this physiological activation and
musculoskeletal tension through its connections to nor-
adrenergic pathways (Breton-Provencher et al., 2021;
Sara, 2009), the spinal cord (Fung et al., 1991; Proudfit
& Clark, 1991) and autonomic nuclei (Samuels &
Szabadi, 2008; Sara & Bouret, 2012) while remaining

hitherto devoid of visceral affective colouring. Space
and time are provided for the shock response, which
anecdotally has manifested as a bracing tension in the
shoulders or upper torso, a pulling sensation behind
the eyes, a surge of energy through the body, or a
sense of hollowing or emptying, to be fully expressed
and attuned to by the therapist. Crucially, the therapist
ensures that the participant remains grounded through
awareness of the orienting tension, which serves as an
anchor to return to if the shock response becomes too
uncomfortable or distressing.

1.2.4. A: affect

With support from the therapist, the individual next
identifies the initial affect linked with the sequence,
such as fear, rage, grief, or shame. Downstream of
initial orienting tension and LC activation, affective
responses at this stage of processing are thought to
be mediated by the PAG. This midbrain region inte-
grates incoming sensorimotor information from the
SC with affective information from limbic cortical
and subcortical structures to evaluate an event’s
emotional significance and effect the appropriate
motoric defense or approach response (Kozlowska
et al,, 2015; Lanius et al., 2018; Li et al., 2018; Mobbs
et al., 2007; Schauer & Elbert, 2015). Notably, visceral,
respiratory, and raw affective components of the
sequence surface from the PAG (Bandler & Keay,
1996; Panksepp, 1998), processes that remain modu-
lated when an individual is anchored by the orienting
tension. However, without adequate attention to the
orienting tension and to processing of any shock,
overactivation of the PAG may result in a flooding
of affect and excessive fight/flight responses via the
dorsal/lateral PAG or shutdown/passive defensive
responses via the ventrolateral PAG (Jansen et al.,
1998; Keay & Bandler, 2002). Thus, in DBR, the thera-
pist ensures a slow progression through each com-
ponent of the sequence prior to affect and, to
prevent overwhelm, encourages the individual to
remain aware of the orienting tension while also
experiencing the emotion(s) that eventually surface(s).

1.3. Study objective and hypotheses

Despite the development of detailed theory surround-
ing the mechanisms of action in DBR, research has yet
to be conducted to assess its effectiveness in treating
trauma-related symptomatology in any psychiatric
condition, including PTSD. Here, we conducted an
interim analysis of behavioural data gained through
the first randomized clinical trial designed to assess
the effectiveness of DBR therapy for individuals with
PTSD, including those with childhood traumatization
given its high correspondence with the later develop-
ment of trauma-related conditions (Mikulincer et al.,
2015; Ogle et al., 2015; Woodhouse et al., 2015).



DBR sessions were internet-based via videoconferen-
cing, an eflicacious alternative to in-person psy-
chotherapy for PTSD that accommodated COVID-
19 restrictions (Bongaerts et al., 2022; Greenwood
et al., 2022; Poletti et al., 2020). This interim investi-
gation was conducted on PTSD severity scores pre -
and post-DBR treatment for participants who have
surpassed the three-month follow-up timepoint at
the time of analysis, which was three years since the
onset of the clinical trial. We tested the hypotheses
that those receiving eight sessions of DBR (N =29)
would experience significantly greater PTSD symptom
reduction post-treatment as compared to those in a
waitlist condition (WL; N = 25) and that these clinical
improvements would be durable three months after
protocol completion.

2. Methods

1. Trial Design.

This parallel two-group randomized clinical trial
was approved by the Health Sciences Research Ethics
Board at Western University (#114501) and registered
with the U. S. National Institute of Health (NIH)
(ClinicalTrials.gov Identifier: NCT04317820) prior to
participant recruitment. The trial compared delivery
of eight weekly internet-based DBR sessions in parallel
with a WL condition of the same duration. Before ran-
domization, participants agreed to the possibility of
being placed in a WL control condition, which
required that they would not receive any psychother-
apeutic or novel pharmaceutical interventions during
the waitlist period but would be offered videoconfer-
ence-based DBR treatment of equivalent duration
after the waitlist period ended.

The treatment protocol was developed in collabor-
ation with Dr. Frank Corrigan, the author who devel-
oped DBR through extensive theoretical and
neuroscientific understanding of the subcortical
brain processes involved in trauma responding,
which aligned with clinical experience. Dr. Corrigan
provided training and regular supervision to treating
therapists throughout the study, and all DBR sessions
were audio recorded and reviewed with Dr. Corrigan
using a fidelity checklist (for details see Supplemental
material). Participants were recruited through refer-
rals from physicians and mental health professionals,
advertisements in clinics or community programmes
for traumatic stress, and advertisements within the
London, Ontario community. For those interested,
an initial telephone screening was conducted by the
clinical coordinator, and full assessments were com-
pleted virtually via WebEx (Cisco Systems, Inc.) video-
conferencing by clinically trained members of the
research team blinded to treatment arm.

After all pre-treatment assessment measures were
completed and the participant was deemed eligible,
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randomization into the active treatment (DBR) or wait-
list (WL) condition was carried out by a coin flip. All
DBR sessions took place over WebEx videoconferen-
cing due to the preventative measures and restrictions
employed throughout the COVID-19 pandemic.
When COVID-19 restriction levels allowed, partici-
pants came to Robarts Research Center at Western
University for a 7 T fMRI scan before DBR treatment
commenced and after treatment completion; these
data will be subsequently analyzed once sufficient
power for neuroimaging analysis is reached. Partici-
pants provided verbal consent and were financially
compensated for their time and participation in the
clinical assessments (25 CAD each) and fMRI scans
(50 CAD each). All clinical assessments were conducted
separately from treatment sessions by the same blinded
clinical assessor who conducted the initial assessment,
absolving the need to assess interrater reliability.

2. Eligibility and Screening.

Participants were recruited beginning in March
2020, with recruitment efforts ongoing at the time of
analysis. To be eligible for participation, individuals
had to be between the ages of 18-65, be English speak-
ing, and meet diagnostic criteria for PTSD according
to the Diagnostic and Statistical Manual of Mental
Disorders - fifth edition (DSM-5; American Psychia-
tric Association, 2013). Participants who were cur-
rently taking psychotropic medication were required
to be on a stable dosage prior to onset of treatment
and were asked to adhere to this medication regime
wherever possible until completion of the 3-month
follow-up assessment.

Grounds for exclusion from the study included past
or current bipolar disorder, past or current psychotic
disorder, substance use disorder within the three
months prior to study commencement, extensive nar-
cotic use, neurological or developmental disorder,
serious untreated medical illness, history of head
injury involving loss of consciousness, current partici-
pation in counselling more extensive than supportive
therapy (i.e. Exposure Therapy, Cognitive-Behav-
ioural Therapy) and/or incompatibility with 7-Tesla
MRI safety standards given that this study included
an fMRI component. In addition, clinical judgement
was used to assess the severity of any identity fragmen-
tation and suicidality; if participants exhibited pro-
nounced instability in identity presentations and/or
current suicidality with intent and/or plan, a strict
eight-session protocol was deemed unsafe in its
inability to address any potential issues that could
arise toward the end of treatment. Decision to exclude
based on severity of identity disturbances and/or sui-
cidality was a careful and collaborative effort between
the clinical coordinator, clinical assessors, and the
supervising Principal Investigator, a licensed psychia-
trist with many years’ experience in the assessment
and treatment of PTSD.



6 e B. E. KEARNEY ET AL.

Figure 2 provides further information about study
recruitment, randomization, and participant flow fol-
lowing the Consolidated Standards of Reporting Trials
(CONSORT) guidelines (Schulz et al., 2010). 138 par-
ticipants were screened and 59 were randomized once
determined to meet study eligibility. One participant
dropped out of the DBR condition with eight lost to
follow-up assessments; one participant withdrew
from the waitlist condition with three lost to follow-
up assessments.

2.1 Clinical Assessments

2.1.1. Primary outcome measure

PTSD diagnosis and severity scores were determined
using the Clinician Administered PTSD Scale - 5th
edition (CAPS-5; Weathers et al., 2013), a gold stan-
dard clinician-administered assessment used to both
diagnose PTSD and to obtain a measure of PTSD
severity (range of 0 to 80, Cronbach’s a=.84) with
higher scores denoting more severe symptoms
(Blake et al., 1995; Weathers et al., 2013). A detailed
trauma history was collected during the initial clinical
assessment with guidance from the Life Events Check-
list for DSM-5 (LEC-5) to establish exposure to a
PTSD Criterion A traumatic event(s). The CAPS-5

/138 Assessed for ellglbmty\
\ through phone screen / 3
5-

A
71 Intake
assessment
4

12 Excluded
5- Pronounced identity instability and/or
suicidality witn intent/plan
4- Self-withdrawn (time commitment)
1- History of bipolar disorder
1- MRI incompatability (pregnant)
1- Did not meet PTSD criteria

was pre-determined as the primary outcome measure
of this registered trial.

2.1.2. Additional clinical assessments and
secondary outcome measures

The Mini-International Neuropsychiatric Interview
(M.IN.I; Sheehan et al., 1998) was administered to
determine any co-existing psychiatric conditions
and to screen for exclusion criteria (e.g. history of
bipolar or psychotic disorders). The Childhood
Trauma Questionnaire (CTQ; Bernstein & Fink,
1998) was also administered during the initial (pre-
treatment) assessment to assess levels of early life
adversity. The CTQ is comprised of 5 subscales
with individuated cut-scores for moderate to
severe/extreme childhood adverse experiences,
including emotional abuse (score>12), physical
abuse (score > 9), sexual abuse (score >7), emotional
neglect (score > 14), and physical neglect (score >9).
A session form reviewing recent symptoms was
verbally administered for both the DBR group
(administered by the treating therapist weekly) and
WL group (administered by the clinical coordinator
during a telephone check-in biweekly). Additional
secondary measures of depression, dissociation,
moral injury, and experiences of guilt and shame

67 Excluded
27- Pronounced identity instability and/or suicidality with
intent/plan
- History of significant head injury
MRI incompatability
Current participation in counseling more extensive
than supportive therapy
- Alcohol/substance abuse/dependence within last 3
months
- Significant untreated medical illness
- History of bipolar disorder
- Extensive narcotic use
- Outside of age range
- History of neurological diosrder
- Did not meet PTSD criteria

=
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Figure 2. CONSORT flow chart depicting the progress of participants through the clinical trial, including reasons for exclusion;

DBR = Deep Brain Reorienting; DID = dissociative identity disorder; MRI =

stress disorder

Magnetic Resonance Imaging; PTSD = post-traumatic



were also administered and will be the focus of
additional analyses once the clinical trial is com-
pleted in full.

2.2. Intervention

DBR intervention consisted of eight weekly 90-minute
sessions provided by a DBR-trained, licensed psy-
chotherapist. Throughout a DBR session, the thera-
pist’s main duty is to attune to the participant while
assisting them in attending to bodily sensations, par-
ticularly in the head, face, and neck. If any affective
responses or sensations feel unmanageable at any
point in the sequence, or any signs of impending dis-
sociative symptomatology emerge, a return to the
orienting tension is guided by the therapist to avoid
emotional overwhelm or dissociation. In very rare
instances in which this is insufficient, long, slow out-
breaths to elicit a parasympathetic down-regulation
of arousal (Komori, 2018) termed ‘release breaths’
are encouraged. Sessions are structured using the
Orienting-Tension-(Shock)-Affect sequence in the
below manner.

Identifying the target: After initial greetings with the
therapist, participants are first asked to identify a
recent trigger or a past traumatic experience. Once
the activating event is identified, the therapist assists
the participant in identifying a moment of maximal
attentional capture or ‘core’ of the experience; for
example, a look from or posture of the perpetrator
during a physical or sexual assault. This is referred
to as the ‘target’ or ‘activating stimulus’.

Orienting to the present: Once a distressing recent
or past memory is identified, the participant is asked
to let go of that memory while redirecting their atten-
tion to their body in gravitational space. The thera-
pist verbally guides the participant in noticing their
bodily position between the ground and sky, their
posture, the sensation of gravity holding them in
their chair, any sounds near or far, or visual stimuli.
Participants are encouraged to close their eyes; if that
feels uncomfortable, they are instead encouraged to
lower their gaze to their lap to avoid activating neural
circuits related to external visual or social stimu-
lation. Next, participants are guided in releasing as
much tension as possible from the head and neck
area (‘try to release any tension that you can from
the muscles in your forehead, scalp, cheeks and
mouth, jaws and neck...”).

‘O’ Orienting to the traumatic trigger/event: The
therapist then asks the participant to bring the target
to mind in an effort to direct attention towards the
activating stimulus.

‘T Tension: The therapist then asks the partici-
pant to notice any tension that immediately emerges
into the head, face, or neck. The therapist allows
time for the participant to respond, proceeding
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slowly. If the participant immediately demonstrates
or experiences strong affect without first noticing a
change in tension, they are guided back to identify-
ing any tension in the head, face, and neck. Once the
tension is identified, almost always in the muscles
around the eyes, the forehead or the back of the
neck, participants are guided in simply noticing it,
taking their time, and allowing the next stage to
emerge naturally.

Shock: Those participants who experience a sub-
sequent pre-affective shock response (e.g.., shoulder
or upper torso bracing tension, a pulling sensation
behind the eyes, a deeply disorienting surge of energy
through the body, or a sudden rigidity of parts of the
body) are guided in allowing this response to occur.
The therapist ensures the participant finds these
experiences to be manageable, and if not, guides
them back to noticing the orienting tension. The
therapist provides minimal, but attuned, commentary
on the individual’s physical experience and
encourages them to allow the response to occur
instead of attempting to block or ease it.

Affect: Affect is allowed to flow naturally once the
O-T-(S) components of the sequence have been
identified and deepened. Here, initial affect experi-
enced by the participant such as rage, grief, fear, or
shame is identified with support from the therapist.
Participants are encouraged to remain with their
emotion and allow processing to flow. If memories
linked with the sequence arise, the therapist
encourages the participant to let these memories
‘play in their minds’. If there is any tendency towards
emotional overwhelm at this point, direction can be
provided to reorient back to the awareness of the
initial anchor identified in the orienting tension,
such that the intensity of vehement emotions does
not overwhelm the capacity to process through to
completion.

Closure of the session: Typically, tensions and affect
decrease in intensity by the end of the session. With
any residual tension, the participant is encouraged to
use release breathing, neck stretches/movement, and
self-massage of any tense areas. Participants are also
asked whether a new perspective of themselves had
emerged as a result of the session; if so, they are
encouraged to remain aware of this new perspective
after the session.

2.3. Statistical analyses

All statistical analyses were conducted in SPSS (v.
28.0.0.0). Fisher’s exact test and independent samples
t-tests were utilized to determine any between-group
differences in categorical and continuous variables,
respectively  (two-tailed, p<.05). Longitudinal
changes in CAPS-5 total and subscale scores (re-
experiencing, avoidance, negative alterations in
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cognition and mood, alterations in arousal/reactivity)
were analyzed using linear mixed models with
restricted maximum likelihood (REML) estimation
including subjects lost to 3-month follow-up to maxi-
mize power and model efficiency. A diagonal covari-
ance structure was used as the repeated covariance
type. We analyzed a main effect of time (pre-DBR/
WL, post-DBR/WL, 3-month follow-up) as well as
group (DBR, WL) x time interactions, where signifi-
cant interactions could be interpreted as a differential
treatment effect. Split file was employed to examine
repeated measures within DBR and WL groups separ-
ately. Within each CAPS-5 score/subscore analysis,
Bonferroni corrections were applied to adjust signifi-
cance levels in consideration of the six pairwise com-
parisons per group (p <.05/6, or p<.008). Percent
change/reduction was calculated as [(original score-
observed score)/original score x 100] and effect sizes
were derived as Cohen’s d.

3. Results

1. Clinical and demographic information.
Demographic information for each group is pre-
sented in Table 1. Overall, the sample was predomi-
nantly female (91%) and White (84%) with
minimum college or some university education
(94%). At baseline, no significant differences were
found between groups for CAPS-5 severity scores,
nor were there significant differences in the pro-
portion of individuals classified as dissociative subtype
(28% WL, 35% DBR). 89% of participants (86% DBR,
92% WL) were exposed to childhood adversity as
determined by total CTQ scores above 35, a cut-off
utilized in previous studies (Rukiye & Gonenir
Erbay, 2018; Yasar et al., 2020); this proportion is con-
sistent with the 87% of participants who scored above
cut-off on one or more CTQ subscales (67% scored
above cut-off on more than one subscale). In addition
to childhood trauma, some individuals experienced
direct exposure to traumatic events in adulthood
including work-related trauma (31% DBR, 16% WL),
physical assault (3% DBR, 4% WL), sexual assault
(3% DBR, 4% WL), medical trauma (0% DBR, 4%
WL), and interpersonal trauma (62% DBR, 64%
WL); most individuals (83% DBR, 84% WL) experi-
enced multiple trauma types (e.g. childhood trauma
and work-related trauma). There were no significant
between-group differences in trauma type or in early
adverse childhood experiences as reflected by CTQ
total and subscale scores. Further, no significant differ-
ences emerged in proportions of individuals a) cur-
rently on a psychotropic medication regime across
drug classes (antidepressants, sedatives, atypical anti-
psychotics, mood stabilizers, anticonvulsants, other)
nor b) with co-existing psychiatric conditions, apart

from higher panic disorder prevalence in the DBR
group (p =.03).

2. Between-group analysis.

No significant difference in CAPS total scores (p =
0.508; Cohen’s d = 0.18) was found between the DBR

Table 1. Clinical and demographic information for individuals
in the Waitlist and Active Treatment (DBR) conditions.

Waitlist DBR
Participants, n 25 29
Sex n (%female) 23(92.0%)  26(89.7%)
Age (mean, S.D.) 45 + 14 43 £ 11
Ethnic roots, n (%yes)
Aboriginal/First Nations 0 (0%) 0 (0%)
African 0 (0%) 0 (0%)
Asian 0 (0%) 0 (0%)
East/West Indian 1 (4.0%) 1 (3.4%)
Hispanic 0 (0%) 0 (0%)
Arab/Middle Eastern 0 (0%) 0 (0%)
White 21 (84.0%) 26 (89.7%)
Mixed ethnic roots 3 (12.0%) 2 (6.9%)
Highest completed education level, n (%yes)
Grade 12 1 (4.0%) 2 (6.9%)
Some College 0 (0%) 0 (0%)
College Diploma 10 (40.0%) 7 (24.1%)
Some University 4 (16.0%) 0 (0%)

University Degree 9 (36.0%) 14 (48.3%)
Post-graduate 1 (4.0%) 6 (20.7%)
Trade or Technical School 0 (0%) 0 (0%)
Professional or Work Training 0 (0%) 0 (0%)
Clinician-Administered PTSD Scale, total score  40.00 + 38.48 +

(mean, S.D.) 7.51 8.99
Dissociative subtype (Score of 2+ on 7 (28.0%) 10 (34.5%)
Depersonalization/Derealization subscales),
n (% yes)
Psychotropic Medications, n (%yes)
Antidepressants

12 (48.0%) 13 (44.8%)

Sedatives 4 (16.0%) 5(17.2%)
Antipsychotics 4 (16.0%) 4 (13.8%)
Mood stabilizers 0 (0%) 0 (0%)
Anticonvulsants 2 (8.0%) 1 (3.4%)
Other 2 (8.0%) 2 (6.9%)
Trauma type, n (%yes)
Childhood 21 (84%) 24 (83%)
Work-related 4 (16%) 9 (31%)
Adult — Interpersonal 16 (64%) 18 (62%)
Adult - Physical assault 1 (4%) 1 (3%)
Adult - Sexual assault 1(4%) 1 (3%)
Adult - Medical 1 (4%) 0 (0%)
>1 type 21 (84%) 24 (83%)
CTQ (mean, S.D.)

Total score 62 + 20 60 + 18
(% Moderate-Severe, >34) (92.0%) (86.2%)
Emotional abuse 154+53 16.0+59
(% Moderate-Severe >12) (64.0%) (69.0%)
Physical abuse 88 +46 9.0 + 49
(%Moderate-Severe >9) (24.0%) (37.9%)
Sexual abuse 134+81 9755
(%Moderate-Severe >7) (68.0%) (48.3%)
Emotional neglect 150 +58 15444
(%Moderate-Severe >14) (48.0%) (62.1%)
Physical neglect 9.2 +35 104 £ 3.5
(%Moderate-Severe >9) (44.0%) (58.6%)

Other psychiatric disorders, n (%yes)
MDD current 2 (8.0%) 4 (13.8%)
MDD past 17 (68.0%) 17 (58.6%)
Panic Disorder (current) 2 (8.0%) 2 (6.9%)
Panic Disorder (lifetime) 1 (4.0%) 8 (27.6%)*
Agoraphobia 2 (8.0%) 1 (3.4%)
Social Anxiety Disorder 0 (0%) 1 (3.4%)
Binge Eating Disorder 1 (4.0%) 2 (6.9%)
GAD 0 (0%) 1 (3.4%)
Alcohol use disorder (last 12 months) (4.0%) 3(10.3%)
1 (3.4%)

1
Substance use disorder (last 12 months) 2 (8.0%)
(

*indicates significant between-group difference (p < 0.05).

CTQ = Childhood Trauma Questionnaire; DBR = Deep Brain Reorienting;
GAD = Generalized anxiety disorder; MDD = Major depressive disorder;
PTSD = Post-traumatic stress disorder; S.D. = Standard deviation.
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Table 2. Descriptive statistics for (A) between-group differences and (B) within-group differences across timepoints on CAPS total
severity scores. (A) Independent sample two-sided t-tests were performed for estimated marginal mean CAPS total scores and
Fisher's exact tests were performed for presence/absence of PTSD diagnosis with a statistical significance threshold of p <
0.05. (B) Linear mixed model results for pairwise comparisons of timepoints conducted with a Bonferroni-corrected statistical

significance threshold of p <.008.

Between-group differences: CAPS Total

Estimated 95% C.I. of difference 95% C.I. of
Marginal Mean S.D. (Lower) difference (Upper) t p Cohen’s d PTSD dx (%)

Pre-treatment

DBR 38.48 8.99 -3.05 6.08 0.667 .508 0.182 29/29 (100%)

WL 40.00 7.51 25/25 (100%)
Post-treatment

DBR 24.45 12.55 6.56 18.15 4.278 <.001* 1.167 15/29 (51.7%)*

WL 36.80 7.68 24/25 (96.0%)
3MFU

DBR 19.91 12.87 6.94 21.16 3984  <.001* 1.176 12/23 (52.2%)*

WL 33.96 11.04 22/23 (95.7%)
B. Within-group differences: CAPS Total

Mean S.E. 95% C.l. 95% C.l. df p % change
Difference (Lower) (Upper)

Waitlist

PreWL-PostWL 3.20 2.15 -1.12 7.52 47.98 143 8.0%

PreWL-3MFU 5.30 2.68 -0.12 10.73 39.17 .055 15.1%

PostWL-3MFU 2.10 2.15 -3.36 7.57 39.71 441 7.7%
DBR

PreDBR-PostDBR 14.03 2.87 8.28 19.79 50.77 <.001" 36.6%

PreDBR-3MFU 18.70 3.1 12.40 25.00 38.46 <.001" 48.6%

PostDBR-3MFU 4.67 3.51 —-2.40 11.73 47.26 .190 12.1%

* Indicates statistical significance for between-group differences (p < .05).

fIndicates Bonferroni-corrected statistical significance for within-group differences (p <.008).
Note. WL = Waitlist; 3MFU = 3-month follow-up; DBR = Deep Brain Reorienting; S.D. = Standard deviation; S.E. = Standard error; C.l.= Confidence inter-

val; dx = Diagnosis.

and WL groups at the pre-treatment time point. No
significant differences were found for any CAPS sub-
scale score at baseline apart from higher alterations
in arousal/reactivity in the WL group (p=.036;
Cohen’s d= 0.59). At post-DBR/WL, significantly
lower scores in the DBR group as compared to WL
were found for CAPS total severity (p <.001, Cohen’s
d =1.17) (Table 2, Figure 3), the re-experiencing sub-
scale (p =.005, Cohen’s d =0.80), the avoidance sub-
scale (p<.001, Cohen’s d=1.39), the negative
alterations in cognition/mood (NACM) subscale (p
=.004, Cohen’s d=0.81), and the alterations in arou-
sal/reactivity subscale (p<.001, Cohen’s d=1.09)
(Table 3). Significantly lower scores in the DBR
group were maintained at 3MFU for CAPS total sever-
ity (p<.001, Cohen’s d=1.18), the re-experiencing
subscale (p <.001, Cohen’s d=1.10), the avoidance
subscale (p <.001, Cohen’s d =1.35), the NACM sub-
scale (p =.005, Cohen’s d =0.88), and the alterations
in arousal/reactivity subscale (p <.001, Cohen’s d=
1.14) (Table 3).

3. Within-group analyses.

3.1. CAPS total.

Linear mixed models revealed a significant main
effect of time (F(2, 84.93) = 21.056, p < .001) and a sig-
nificant interaction effect of group xtime (F(3,
49.015) =12.511, p<.001). Table 2 presents CAPS
total score differences within the DBR and WL groups.
While small to medium reductions were seen over
time in the WL group, more significant reductions

were seen in the DBR group. For instance, the WL
group showed a 8.0% reduction from pre-WL to
post-WL (p=.14) and a 15.1% reduction from pre-
WL to 3-month follow-up (p =.06), while the DBR
group showed Bonferroni-corrected differences
between pre-DBR and post-DBR (p <.001; 36.6%
reduction) and pre-DBR and 3-month follow-up (p

PTSD Symptom Severity:
DBR vs. Waitlist

——
——

CAPS TOTAL SCORE

pre-treatment post-treatment 3-month follow-up

——DBR - WL

Figure 3. Between-group differences in PTSD symptom sever-
ity (CAPS-5) scores within assessment timepoints. Error bars
indicate standard deviation around the estimated marginal
means; *Indicates significance at p < .05; **Indicates signifi-
cance at p < .001; CAPS = Clinician Administered PTSD Scale
(5th version); DBR = Deep Brain Reorienting; PTSD = Post-
traumatic stress disorder; WL = Waitlist
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<.001; 48.6% reduction). Reductions were not signifi-
cant between post-treatment and 3MFU for either
group.

3.2. CAPS re-experiencing.

A significant main effect of time (F(2, 87.48) =
18.38, p<.001) and a significant interaction for
group x time (F(3, 49.02) = 7.601, p <.001) emerged.
No decreases of corrected significance were found
for re-experiencing symptoms in the WL group. In
the DBR group, significant decreases were found
between pre-DBR and post-DBR (p <.001), and pre-
DBR to 3MFU (p <.001) (Table 3).

3.3. CAPS avoidance.

A significant main effect of time (F(2, 84.40) =
17.26, p<.001) and a significant interaction for
group X time (F(3, 49.02) = 14.738, p <.001) emerged.
No decreases of corrected significance were found for
avoidance in the WL group. In the DBR group, signifi-
cant decreases were found between pre-DBR and post-
DBR (p<.001), and pre-DBR to 3MFU (p<.001)
(Table 3).

3.4. CAPS negative alterations in cognition and
mood.

A significant main effect of time (F(2, 89.95)) =
13.84, p <.001 and a significant interaction for group
x time (F(3, 49.02) = 5.89, p=.002) emerged. No
decreases of corrected significance were found for
negative alterations in cognition/mood in the WL
group. In the DBR group, significant decreases were
found between pre-DBR and post-DBR (p <.001),
and pre-DBR to 3MFU (p <.001) (Table 3).

3.5. CAPS alterations in arousal/reactivity.

A significant main effect of time (F(2, 92.41)) =
8.65, p <.001 and a significant interaction for group
x time (F(3, 49.02) = 11.83, p<.001) emerged. No
decreases of corrected significance were found for
alterations in arousal/reactivity in the WL group. In
the DBR group, significant decreases were found
between pre-DBR and post-DBR (p <.001), and pre-
DBR to 3MFU (p <.001) (Table 3).

4, Discussion

We conducted an interim analysis of PTSD symptom
severity following eight weekly sessions of a novel
therapeutic intervention, Deep Brain Reorienting
(DBR). Greater attenuation of symptoms in the active
treatment DBR group as compared to the matched
waitlist group points strongly towards the potential
effectiveness of DBR in the treatment of PTSD.
Here, clinical assessment of PTSD symptom severity,
as measured by the CAPS-5, revealed large between-
group effect sizes at post-treatment (Cohen’s d=
1.17) and at 3-month follow-up (3MFU) (Cohen’s d
= 1.18). Notably, the DBR group showed an overall
36.6% reduction in PTSD symptoms from pre-treat-
ment to post-treatment and a 48.6% reduction from

pre-treatment to 3MFU, which contrasted with WL
reductions of 8.0% and 15.1%, respectively. These
reductions in the DBR group corresponded with 14
out of 29 individuals no longer meeting criteria for
PTSD post-treatment (48.3%) and 12 out of the 23
individuals who completed the 3MFU (52.2%); only
one participant in the WL group no longer met criteria
at both post-WL (4.0%) and 3MFU (4.3%). Overall
attrition was minimal with a single participant drop-
ping out of the DBR condition; this corresponds
with a 4.3% dropout rate that compares very favour-
ably with an average dropout rate of up to 18% or
more in other trauma-focused treatments (Imel
et al., 2013; Lewis et al., 2020; Roberts et al., 2022).
Although collection of behavioural data from a larger
sample size is warranted, these preliminary results
suggest strongly that the effectiveness of DBR may
be comparable to current gold-standard treatments
for individuals with PTSD (Bisson et al., 2007; Bradley
et al.,, 2005; McLean et al., 2022; Watts et al., 2013)
with the additional benefit of lower attrition despite
its trauma-centric nature.

The CAPS-5 measures the core symptomatology of
PTSD in the domains of re-experiencing, avoidance,
negative alterations in cognitions and mood, and altera-
tions in arousal and reactivity (American Psychiatric
Association, 2013), all of which showed significant
attenuation after DBR treatment as compared to wait-
list control. These symptoms are oftentimes refractory
despite attempts to intellectually rationalize or contex-
tualize one’s thoughts and feelings (Corrigan & Hull,
2015). In juxtaposition, subcortical and pre-verbal
regions such as the superior colliculi (SC), locus coeru-
leus (LC), and periaqueductal grey (PAG) play critical
roles in subconscious orienting toward or away from
salient stimuli, modulating arousal, and directing active
or passive defense responses. Though currently specu-
lative, PTSD-related symptoms may be rooted in func-
tional alterations to these phylogenetically and
ontogenetically foundational structures, creating an
explanatory account for how DBR reduces psychiatric
and somatic symptoms related to an event or events
that elicited primal threat and/or early attachment dis-
ruption. Accordingly, the therapeutic focus of DBR is
on targeted, tracked responses theoretically emanating
from the SC, LC, and PAG in temporal succession,
and on nonverbal somatic responses as a means of
undoing a mechanistic involvement and adaptation of
key brainstem and midbrain structures in mediating
PTSD symptoms (Bandler & Keay, 1996; Breton-Pro-
vencher et al., 2021; Jansen et al., 1998; Li et al., 2018;
van der Kolk, 2002).

In line with common factors theory (Rosenzweig,
1936; Wampold, 2015), there are also key elements
involved in the administration of DBR that are com-
mon to other forms of psychotherapy that likely con-
tribute toward its effectiveness. Importantly, the
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Table 3. Descriptive statistics for (A) between-group differences and (B) within-group differences across timepoints on CAPS-5
subscale scores. (A) Independent sample two-sided t-tests were performed for estimated marginal mean CAPS subscale scores
(B) Linear mixed model results for pairwise comparisons of timepoints conducted with a Bonferroni-corrected statistical
significance threshold of p <.008.

Between-group differences: CAPS subscales

95% C.I. of 95% C.I. of
Estimated Marginal Mean S.D. difference (Lower) difference (Upper) t p Cohen's d
Pre-treatment Re-experiencing
DBR 10.68 2.62 -1.34 1.46 0.085 932 0.023
WL 10.62 2.01
Avoidance
DBR 4.66 1.26 —0.57 0.78 0311 757 0.085
WL 4.76 1.20
Negative alterations in cognition/mood
DBR 13.69 3.70 —2.40 1.58 —-0.413 .681 0.113
WL 13.28 3.55
Alterations in arousal/reactivity
DBR 9.52 3.36 0.12 3.40 2.157 .036* 0.589
WL 11.28 2.51
Post-treatment Re-experiencing
DBR 7.00 3.26 0.78 4.26 2914 .005% 0.795
WL 9.52 3.06
Avoidance
DBR 2.59 1.57 1.17 2.70 5.077 <.001* 1.39
WL 4.52 1.16
Negative alterations in cognition/mood
DBR 8.24 5.47 132 6.76 2.980 .004* 0.813
WL 12.28 4.31
Alterations in arousal/reactivity
DBR 6.62 438 1.93 579 4.009 <.001* 1.094
WL 10.48 2.14
3MFU Re-experiencing
DBR 532 3.51 1.67 5.62 3.712 <.001* 1.096
WL 8.96 3.14
Avoidance
DBR 2.00 1.69 1.21 3.12 4.574 <.001* 1.350
WL 417 1.52
Negative alterations in cognition/mood
DBR 6.91 5.12 141 7.35 2974 .005* 0.878
WL 11.29 4.88
Alterations in arousal/reactivity
DBR 5.68 3.90 1.85 5.87 3.869 <.001* 1.142
WL 9.54 2.83
Within-group differences: CAPS subscales
Mean Difference S.E. 95% C.I. (Lower) 95% C.I. (Upper) df p %change
Waitlist Re-experiencing
PreWL-PostWL 1.16 0.73 —0.32 2.64 41.55 21 10.9%
PreWL-3MFU 1.51 0.75 —0.01 3.02 37.85 .051 14.2%
PostWL-3MFU 0.35 0.88 —142 2.1 45.74 695 3.6%
Avoidance
PreWL-PostWL 0.24 0.33 —-0.43 091 47.94 475 5.0%
PreWL-3MFU 0.54 0.40 -0.27 135 41.61 183 11.3%
PostWL-3MFU 0.30 0.40 —0.50 0.43 40.82 A48 6.6%
Negative alterations in cognitions/mood
PreWL-PostWL 1.00 1.12 -1.25 3.25 46.33 375 7.5%
PreWL-3MFU 1.76 1.24 —0.74 4.26 40.12 163 13.2%
PostWL-3MFU 0.76 1.33 -1.92 3.44 44.18 571 6.1%
Arousal/reactivity
PreWL-PostWL 0.80 0.66 —0.53 213 46.87 231 7.0%
PreWL-3MFU 1.50 0.74 0.00 2.99 45.22 .050 13.2%
PostWL-3MFU 0.70 0.70 -0.71 2.10 42.56 696 6.6%
DBR Re-experiencing
PreDBR-PostDBR 3.62 0.82 1.99 5.25 55.38 <0017 33.8%
PreDBR-3MFU 5.14 0.92 3.28 7.01 42.26 <0017 48.1%
PostDBR-3MFU 1.52 0.96 -041 3.46 45.15 120 21.7%
Avoidance
PreDBR-PostDBR 2.07 0.37 1.32 2.82 53.51 <.001" 44.4%
PreDBR-3MFU 248 0.42 1.62 3.34 39.55 <0017 53.2%
PostDBR-3MFU 0.41 037 —2.82 1.34 45.54 373 15.8%
Negative alterations in cognitions/mood
PreDBR-PostDBR 5.38 1.23 292 7.84 49.25 <.001" 39.2%
PreDBR-3MFU 6.48 1.24 3.98 8.97 39.86 <0017 47.3%
PostDBR-3MFU 1.09 1.44 -1.81 3.99 49.13 453 13.2%
Arousal/reactivity
PreDBR-PostDBR 297 1.03 0.92 5.02 52.40 006" 31.1%
PreDBR-3MFU 3.47 1.03 1.39 5.56 43.19 002" 36.4%
PostDBR-3MFU 0.51 1.16 -1.82 2.10 49.12 663 7.7%

* Indicates statistical significance for between-group differences (p <.05).
"Indicates Bonferroni-corrected statistical significance for within-group differences (p < .008).
Note. WL = Waitlist; 3MFU = 3-month follow-up; DBR = Deep Brain Reorienting; S.D. = Standard deviation; S.E. = Standard error; C. |. = Confidence inter-

val; dx= Diagnosis.
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establishment of a trusted alliance with the therapist,
the adherence to a treatment protocol tailored toward
alleviating specific symptomatology, and the resulting
expectations of betterment are ingredients shared
with other widely utilized treatment approaches (Wam-
pold, 2015). This contrasts with a view that the effec-
tiveness of DBR, or any other form of psychotherapy,
is best explained only by a specified procedure (Benish
et al., 2008). When compared with other treatments,
however, the stipulated tracking of midbrain and brain-
stem responses as is exclusive to DBR may account, in
part, for its unique contributions in attenuating PTSD-
related symptoms. Further studies comparing the effec-
tiveness of DBR with other treatment approaches will
serve to clarify to what extent the hypothesized
mechanistic underpinnings of DBR, namely subcortical
circuits involving the LC, SC, and PAG, contribute to
treatment efficacy.

5. Limitations and future directions

Firstly, this analysis was limited to behavioural data
and thus we cannot confirm involvement of subcorti-
cal neural mechanisms responsible for DBR treatment
efficacy. As a result of unforeseen roadblocks to ima-
ging data collection, including COVID-19 restrictions
and a temporarily inoperative 7 T scanner due to mag-
net quench, fMRI analyses remain underpowered pre-
venting imaging analyses at present. Planned future
analyses of neuroimaging data pre- and post-DBR
treatment will elucidate whether these behavioural
changes map onto neurobiological differences instan-
tiated through DBR. Second, our sample size is rela-
tively small and predominantly White and female,
necessitating efforts toward sex/gender and ethnic
inclusivity in future studies with larger samples. We
also excluded participants with pronounced identity
instability, suicidality with active intent/plan, and co-
existing bipolar, psychotic, or active substance use dis-
orders. Thus, future studies are needed to generalize
our findings to individuals with PTSD who experience
additionally any of these exclusion criteria. Although
our DBR and WL groups were equivalent for CAPS-
total scores at baseline, groupwise differences in
CAPS-alterations in arousal/reactivity subscale scores
reached statistical significance; thus, our ability to
interpret post-DBR groupwise differences in arousal/
reactivity-related symptomatology specifically is lim-
ited. Finally, we compared the efficacy of DBR only
to a waitlist condition, and future studies are required
to evaluate the relative efficacy of DBR in comparison
to, or in adjacency with, current gold-standard treat-
ments. Research into DBR as an adjunctive treatment
to optimize other forms of psychotherapeutic inter-
vention, including verbally dominant or ‘top-down’
approaches, will be essential in continued efforts

toward helping individuals reach a stage of transfor-
mational healing from trauma.

6. Conclusions

This interim analysis from the first randomized
clinical trial of DBR strongly supports its efficacy
in reducing PTSD-related symptoms. DBR, a psy-
chotherapeutic intervention that harnesses emerging
understandings of the centrality of brainstem and
midbrain neural systems in the development of and
natural healing from trauma-related conditions
(Corrigan & Christie-Sands, 2020), is a novel and
unique approach that considers and integrates ani-
mal research, human neuroimaging research, and
clinical practice. DBR has taken shape as a nonver-
bal, somatic methodology targeting a predictable
temporal sequence of subcortical events that is trace-
able by a trained therapist and slowed down to allow
for the clearance of unresolved defensive and/or
affective responses cemented during a past traumatic
event. Although preliminary, we demonstrate here
that PTSD severity was significantly reduced in indi-
viduals who received internet-based DBR therapy as
compared to a waitlist condition not only immedi-
ately post-treatment but also at a 3-month follow-
up (3MFU) time point with large effect sizes that
are comparable to those typically found with gold-
standard psychological treatments for PTSD.
Additionally, 48.3% of individuals no longer met
PTSD criteria post-DBR, which was maintained at
3MFU. A low attrition rate in the active treatment
group also suggests that DBR is generally well-toler-
ated. These findings show promise in the potential
for DBR to have robust, lasting effects of similar
magnitude to contemporary evidence-based treat-
ments for PTSD. Future analyses, including the use
of fMRI analyses pre - and post-DBR treatment,
are warranted to ground these theoretical concepts
in demonstrable neurobiological changes.
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