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PSYCHOLOGY AND NEUROSCIENCE are comple-
mentary disciplines that share a common goal:
to develop and test mechanistic models of
thoughts and behavior. Clinical psychology and
clinical neuroscience focus on mechanisms
underlying psychological illness. Mechanisms
are the key psychological, behavioral, and
neural processes that are causally implicated in
the development, maintenance, and treatment
of psychological disorders/mental health prob-
lems. They are “not simply an intervening vari-
able that explains the statistical relation between
an intervention and an outcome—i.e., a media-
tor,” but rather, mechanisms are “explanatory
constructs” (Holmes et al., 2018). In this special
issue, we showcase articles that demonstrate
how synergy between clinical psychology and
neuroscience can offer more explanatory power
in understanding disorder and treatment
change mechanisms.
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Themes of This Special Issue
Mechanistic research has much to gain

from translational approaches that aim to
bridge the gap between the laboratory and
the clinic. Translational research aims to
“harness knowledge and methods from
basic science to facilitate understanding of
psychopathology, illness course, and ulti-
mately to guide prevention and treatment”
(Sherrill & Talkovsky, 2021, this issue).
With a shared interest in key mechanisms
underlying the development, maintenance,
and treatment of psychological disorders,
interdisciplinary collaboration among clin-
ical psychologists, behavioral scientists,
and neuroscientists, along with colleagues
across a range of neighboring disciplines,
offers the potential to build a more com-
prehensive ‘mental health science’”
(Holmes et al., 2014).

Critically, this translation needs to be
bidirectional in nature. Not only can neu-
roscience help inform clinical research and
practice, but clinical observation and
research should be integral to the design of
neuroscientific research to examine treat-
ment-relevant mechanisms (Young &
Craske, 2018). In an article discussing how
the National Institute of Mental Health’s
(NIMH) research priorities relate to core
principles of clinical psychological science
and translational research, Sherrill and
Talkovsky (2021, this issue) emphasize that
“the focus is on not only testing whether
interventions work, but also on interrogat-
ing the underlying disease mechanisms
and therapeutic change mechanisms.”

In this special issue, we aim to highlight
examples of bidirectional translational
research that demonstrate the potential for
how an enhanced understanding of mech-
anisms can ultimately lead to more effec-
tive, efficient interventions that work for
all. As representatives of the Neurocogni-
tive Therapies and Translational Research
Special Interest Group (NTTR SIG), we
focus on examples that use neuroscientific
methods to examine the biological basis of
discrete psychological and behavioral
processes. However, we wish to emphasize
that translational research does not and
should not rely solely on the use of biolog-
ical approaches generally, nor neuroimag-
ing methodologies specifically. Rather,
translational research aims to incorporate
measures from across multiple levels of
analysis, including, but not limited to, cog-
nitive, social, behavioral, psychophysiolog-
ical, neuroendocrine, and neural assess-

ments. We ascribe to the view that neuro-
scientific research can be incorporated as
“one more tool” in psychologists’ toolboxes
to advance our understanding of mental
health (see Craske, 2014).

Our special issue also highlights the
importance of taking an antiracist and
diversity science approach to the integra-
tion of neuroscience in clinical research by
highlighting some cultural nuances of
translational research. In light of ongoing
racial violence on the heels of the brutal
murders of George Floyd, Breonna Taylor,
and many other Black Americans, as well
as the COVID-19 pandemic, which has
made salient longstanding health inequities
around the world, issues of diversity,
equity, and inclusion must be part of stan-
dard criteria in any effort to advance sci-
ence. The fields of clinical psychology, psy-
chiatry, and neuroscience are deeply
rooted in “epistemic oppression” (or the
systematic exclusion by people of certain
communities and positionalities that
results in deficiencies of social knowledge;
Dotson, 2012). The practices upholding
epistemic oppression can still be observed
today in the structures and incentives that
underlie how science is conducted,
reported, reviewed, and disseminated
(Buchanan et al., 2019). Psychological sci-
ence still relies heavily on convenience
samples of undergraduate students from
WEIRD (Western, Educated, Industrial,
Rich, and Democratic) communities, as
well as quantitative methods that do not
fully account for the sociocultural context
and make “value-neutral” assumptions
about data (Adams & Salter, 2019). Black,
Indigenous, and People of Color (BIPOC)
are still vastly underrepresented in higher
positions of academia, as less than 20% of
full-rank professors at degree-granting
postsecondary institutions are Black,
Asian/Pacific Islander, or American
Indian/Alaskan Native (U.S. Department
of Education, 2019), which contrasts with
up to 42% of incoming graduate students
in psychology and neuroscience who iden-
tify as Asian, Black/African American, His-
panic/Latinx, or Other (American Psycho-
logical Association, 2020). Too often,
discussions of race, ethnicity, and cultural
variation in psychological, brain, and treat-
ment change processes are relegated to spe-
cial issues of their own led by BIPOC schol-
ars, which further perpetuates their
“other-ness” as nonstandard considera-
tions in advancing cutting-edge science.

We envision a field of translational clin-
ical neuroscience that is as inclusive as pos-
sible and relevant for all. To achieve this,

scientists and clinicians need to engage in
ongoing development of cultural humility
and competency (Fisher-Borne et al.,
2015), as well as structural competency
(Castillo et al., 2020). Respectively, these
skills will foster understanding of individ-
ual- and group-level variation in brain and
psychological processes as a function of the
cultural context, as well as the systemic fac-
tors that contribute to health inequities.
We have amassed several articles in this
special issue that highlight ways to cultivate
these two core competencies when con-
ducting translational research.

Articles in This Special Issue
Highlighting the bi-directional transla-

tion between the lab and the clinic, articles
in this special issue discuss different ways
in which neuroscientific knowledge can
play an important role in the clinic, and
how clinical information can also inform
neuroscience. For example, neuroscience
applications in the clinic include neuroed-
ucation in therapy to enhance patient
understanding of the biological basis of
their symptoms and neurocognitive train-
ing interventions to help target specific
mechanisms. Clinically informed neuro-
science also requires a deep understanding
of the vast heterogeneity in symptom pre-
sentation within a single disorder category.
Knowledge of neural circuits is only mean-
ingful to the extent that this understanding
can help patients untangle a learned func-
tional association in a particular context.
Toward culturally responsive translation,
several articles in this special issue also
highlight the importance of the sociocul-
tural context in our measurement tech-
niques. Articles also discuss the balance
between leveraging the richness of individ-
ual-level information about brain and psy-
chological functioning, and applying
group-based models of culture-specific
norms and disorder-specific neurocir-
cuitry. This is a key balance to strike in
advancing any science that has implica-
tions for health and well-being, such as
translational clinical neuroscience, as it is
our collective appreciation of heterogene-
ity within and across people that allows us
to truly assess the boundary between “nor-
mative” and “pathological.”

First, Strege and colleagues (2021, this
issue) discuss findings of a survey of cur-
rent ABCT members regarding views on
how to integrate neuroscience into clinical
practice, including reporting of a “dia-
logue” between a clinical practitioner (Dr.
Jacqueline Persons) and a translational
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neuroscientist (Dr. Kerry Ressler). This
insightful article highlights that a high pro-
portion of survey responders report some
knowledge of neuroscience and that they
use this knowledge in clinical practice, par-
ticularly as part of psychoeducation around
the origins and key processes of certain
psychological disorders. Notably, around
half of survey respondents also reported
that including a biological rationale in
treatment helped to increase engagement
in treatment and reduce stigma among
patients.

Building on the theme of education,
Kryza-Lacombe and colleagues (2021, this
issue) discuss how to effectively incorpo-
rate neuroscientific knowledge into psy-
choeducation in the clinic. Noting barriers
for implementing such knowledge, includ-
ing a lack of familiarity or confidence when
speaking about neuroscientific research,
Kryza-Lacombe et al. provide language
samples of how to incorporate biological
explanations into psychoeducation. In this
work, they highlight both that mental
health problems can have biological ori-
gins, but importantly, that our interven-
tions target and effect change in these very
same systems. While acknowledging that
biological explanations might not be
appropriate or useful for everyone, and that
a tailored, culturally informed case concep-
tualization is needed before engaging
patients in neuroeducation, they note that
for some, this approach can “offer pro-
found benefits to our patients, among them
reducing stigma, appreciating the spec-
trum of individual variability, and promot-
ing an understanding for how treatments
work, which can in turn spur improved
motivation for change.”

Focusing on the specific mechanism of
emotion regulation, Laky and colleagues
(2021, this issue) introduce a thoughtful
case conceptualization considering impor-
tant cultural and racial contextual factors
within a neuroscience framework. Focus-
ing on an example of a client of color with
obsessive-compulsive disorder, Laky et al.
detail how an individual’s experiences of
racial disrimination may interact with bio-
logical processes to exacerbate obsessive-
compulsive symptoms and the importance
of considering these factors when develop-
ing a treatment plan. They also provide a
series of important practical recommenda-
tions for researchers and clinicians: how to
enhance diversity and representation
among minoritized groups in our research,
and how to incorporate consideration of
cultural and neuroscientific factors in our
practice.

DeSerisy and colleagues (2021, this
issue) highlight an example of translational
research to target upstream risk factors,
rather than symptoms of mental health
conditions. They put forward a salience
network model that links intolerance of
uncertainty and anxiety, and discuss the
limitations in our knowledge with regard
to cross-cultural variation in this model.
They note that although the widely used
Intolerance of Uncertainty Scale has been
well-studied in diverse populations in the
U.S. and internationally, intolerance of
uncertainty may interact with perceived
discrimination and potential other “uncer-
tainties” associated with racism to increase
anxiety and exacerbate health inequities.
Their review highlights intolerance of
uncertainty as “a particularly salient vul-
nerability factor for mental health prob-
lems in diverse populations in the United
States” and the need for more research to
investigate it as a cross-culturally relevant
treatment target for anxiety disorders to
help reduce mental health disparities.

Next, Peckham (2021, this issue) dis-
cusses cognitive training interventions, a
clear example of how mechanisms-based
research can result in novel intervention
strategies, deliverable in an automated,
scalable manner. In this article, he dis-
cusses a key issue in translational research:
why effects observed in the lab often fail to
transfer to changes in real-world outcomes.
Central to this discussion is the issue of
specificity. It may prove critical to consider
an individual’s context, the specific nature
of their symptoms and their neurocogni-
tive capacity to benefit from training in
order to improve outcomes. Furthermore,
he highlights the lack of multiculturalism
in cognitive training research, likely to be a
particularly important barrier in achieving
meaningful effects for many.

Finally, Sherill and Talkovsky (2021,
this issue) contribute a commentary on
where and how psychosocial translational
research fits within the NIMH Strategic
Plan, from their perspective as Deputy
Director and Program Staff in the Division
of Services and Interventions Research and
the Division of Translational Research at
NIMH, respectively. They note that clinical
psychological scientists are particularly
well-poised to work in transdisciplinary
teams focused on neuroscience integration
with psychosocial measures, and cite
examples of conceptually integrative trans-
lational research that have been recently
funded, including several that do not cen-
trally rely on biologically based assess-
ments.

Conclusion
Articles in this special issue describe

some key examples of current efforts in
translational research, but also demon-
strate the gaps that still remain in our
understanding. For example, future trans-
lational research will need to address how
to further leverage advances in neuroscien-
tific models into more effective interven-
tions that are deliverable at scale and have
meaningful real-world clinical impact.
There is also an urgent need to improve
standards within neuroscientific research
to be more inclusive and representative of
individuals from across all cultural and
racial backgrounds. Finally, communica-
tion needs to be improved between the lab
and the clinic, as well as the general public,
to ensure that the mechanisms we study in
the lab are informed by the pressing needs
and rich contextual understanding of expe-
riences in the clinic and in the greater com-
munity.
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The New CBT is an illuminating resource for contemporary mental health professionals,

students, and researchers. It is the first book to make evolutionary psychology and

behavioral genetics readily accessible to mental health clinicians and non-technical

professionals. By explaining the role of heredity in all major DSM disorders, The New CBT

can help readers reduce the stigma of psychological dysfunctions and help them better

understand how the brain, the genome, and the body dynamically contribute

to mental disorders.

"The New CBT is an absolutely terrific and ground-breaking book. It provides cutting-edge
science about clinical evolutionary psychology, with profound implications for treatment.
Incorporating an evolutionary perspective on psychological disorders gives readers, clients,
students, and professionals a tremendously important lens for understanding and
treatment. Simply put, it's the best book out there. Abrams has done a terrific job
interweaving case studies with deep psychological understanding and the latest
empirically-based evidence. I recommend this book in the highest terms and without
reservation."
David M. Buss, Author of Evolutionary Psychology: The New Science of the Mind
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– David M. Buss

By Mike Abrams

Published by Cognella Academic Publishing

Purchase on Amazon:
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Purchase through Cognella Academic Publishing:
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The first book to combine CBT with
evolutionary psychology and behavioral
genetics while providing treatment
recommendations for all major disorders

“Cleverly integrating evolutionary psychology and behavioral genetics with basic principles of Cognitive Behavioral Therapy, Psychologist Mike
Abrams provides us with new insights into how we might more effectively alleviate stress by changing the way people think and behave.”
Elizabeth Loftus, Ph.D., Distinguished Professor, University of California, Irvine, Past President, Association for Psychological Science

"Mike Abrams has written an important book with an impressive range of coverage: evolution, emotion theory, cognition, the history of
psychotherapy, and current status of therapeutic approaches to numerous disorders. This will be a valuable resource not just for therapists but also
for scientists who want relate their work on brain and behavior to mental problems and their treatment."
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"This text provides an evolution of our thinking about the mental health problems faced by many people…Most CBT practitioners are not well
informed on the sciences of evolutionary psychology and behavioral genetics, and Dr. Abrams makes a strong case that we should be…It will be
a book that I will refer to frequently in the future."
Deborah Dobson, Ph.D., Private Practice and University of Calgary, Author of Evidence Based Practice of Cognitive Behavioral Therapy
(2009; 2017) with K.S. Dobson

"Where was this magnificent volume when I first began my practice? Dr. Abrams has skillfully woven a brilliant understanding of genetic and
evolutionary psychology into diagnostic and treatment interventions for the beginning and experienced clinician. Bravo!"
Barry Lubetkin, Ph.D., ABPP
Past President, American Board of Behavioral Psychology
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THERE IS A WIDESPREAD belief that neuro-
science represents a “next frontier” for psy-
chology, and also widespread reluctance to
adopt neuroscience principles in treat-
ment, leading to enthusiasm for this disci-
pline with often little clinical translation
(Arbuckle et al., 2017; Cooper et al., 2019).
Consistent with this, psychiatry residency

training directors have reported an
increase in neuroscience content in resi-
dency curricula but also a perception of the
relevance of neuroscience to clinical prac-
tice in the future, rather than in the present
(Roffman et al., 2006). Here, we assess the
nature of this gap and begin to create
bridges across it by (a) surveying mental

healthcare professionals’ attitudes toward
neuroscience and its clinical use and (b)
describing a dialogue between a clinical
practitioner and a translational neurosci-
entist as they consider the survey’s results.

Why Neuroscience
Advances in neuroscience have

increased our understanding of neural cor-
relates of mental illness and treatment, pro-
viding opportunities for integrating this
knowledge into a biopsychosocial
approach to clinical practice (De Raedt,
2020). Neuroscience can inform proce-
dural aspects of existing interventions or
indicate novel treatments. For example,
neuroscience findings have led to opti-
mized approaches to exposures for anxiety
(Kircanski et al., 2012) as well as new inter-
ventions that directly target neural func-
tioning, such as deep brain stimulation or
transcranial magnetic stimulation (Lewis et
al., 2016). Neuroscience knowledge can
also inform a biopsychosocial integrated
case formulation and psychoeducation for
patients (Cooper et al., 2019; Lebowitz &
Ahn, 2015; Ross et al., 2017). For example,
for a patient with childhood trauma, a case
formulation may include a prolonged
stress response associated with dysregula-
tion of related neurobiological circuits
(e.g., hypothalamic-pituitary-adrenal axis)
following early trauma (Ross et al., 2017).
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Expert guidance on
working psychologically
with older adults

Nancy A. Pachana / Victor Molinari / Larry W. Thompson /
Dolores Gallagher-Thompson (Eds.)

Psychological Assessment and Treatment
of Older Adults
2021, xiv + 266 pp.
US $59.00
ISBN 978-0-88937-571-0
Also available as eBook

Mental health practitioners are en-
countering an ever-growing number of
older adults and so an up-to-date and
comprehensive text addressing the
special considerations that arise in the
psychological assessment and treat-
ment of this population is vital.

This accessible handbook does just
that by introducing the key topics that
psychologists and other health profes-
sionals face when working with older
adults. Each area is introduced and
then the special considerations for
older adults are explored, including
specific ethical and healthcare system
issues. The use of case examples
brings the topics further to life. An im-
portant feature of the book is the inter-

weaving of diversity issues (culture,
race, sexuality, etc.) within the text to
lend an inclusive, contemporary in-
sight into these important practice
components. The Pikes Peak Geropsy-
chology Knowledge and Skill Assess-
ment Tool is included in an appendix so
readers can test their knowledge,
which will be helpful for those aiming
for board certification in geropsychol-
ogy (ABGERO).

This an ideal text for mental health
professionals transitioning to work
with older clients, for those wanting to
improve their knowledge for their regu-
lar practice, and for trainees or young
clinicians just starting out.

“An important and timely book with a stellar roster of contributors to
address key topics regarding mental health practice with older adults.”
Daniel L. Segal, PhD, Department of Psychology, University of Colorado at Colorado Springs, CO, USA

New
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Patient-provider discussions of etiology
may include neural vulnerabilities, such as
amygdala reactivity (Stevens et al., 2017),
among other contributing factors. Discus-
sions regarding therapy mechanisms may
draw on neuroscience evidence of neural
plasticity, changes in the brain as a result of
psychosocial treatment, and may include
functional changes of neural processes
associated with cognitive control and regu-
lation of negative emotions (Porto et al.,
2009; Ross et al., 2017).

Why Reluctance
Although neuroscience knowledge has

value in clinical practice and research, sev-
eral obstacles impede its use by providers,
including terminology differences among
researchers and clinicians (Siegle et al.,
2019), reported need for additional train-
ing in neuroscience (Fung et al., 2015),
concern regarding patient beliefs that bio-
logical entities cannot change (Ger-
shkovich et al., 2018), and concern regard-
ing the validity and reliability of
neuroscience observations (Dubois &
Adolphs, 2016).

The Current Project
In an effort to reduce obstacles to inte-

grating neuroscience into clinical practice,
the project objective is to inform and
encourage continued inter-stakeholder
discussion. Interviews of neuroimaging
and mental health stakeholders have iden-
tified differing perspectives regarding the
clinical application of neuroscience
(Anderson et al., 2013). In light of diverg-
ing stakeholder perspectives, additional
empirical data as well as a discussion
between stakeholders in a public format, to
encourage a climate of transparency and
reciprocity (Illes et al., 2010), may be bene-
ficial. For the current project, we surveyed
mental healthcare professionals’ attitudes
toward neuroscience and its clinical use
and provided survey results to inform a
dialogue between a translational neurosci-
entist and a clinical practitioner. The neu-
roscientist-practitioner dialogue provides
bi-directional opportunities for continued
progress toward translation, as neuro-
science findings can inform clinical prac-
tice and clinical observations can inform
clinically relevant neuroscience.

The project was specific to Association
for Behavioral and Cognitive Therapies
(ABCT) affiliates, as discussions regarding
neuroscience’s role in clinical practice and
research have been ongoing within the
organization, with diverse opinions repre-
sented. One salient example of ABCT’s

diversity of opinions was a public discourse
on the topic spanning articles of the Behav-
ior Therapist. A 2015 special issue of the
Behavior Therapist, entitled “The Biomed-
ical Model of Psychological Problems,”
included a series of articles that highlighted
limitations and controversies with neuro-
biological research and its application to
clinical practice and the larger clinical psy-
chology discipline (Deacon & McKay,
2015). The Neurocognitive Therapies and
Translational Research (NTTR) Special
Interest Group (SIG) later provided a
public response to the criticisms presented
in that special issue and outlined opportu-
nities for integrating neurobiology into
psychological research and treatments
(Price et al., 2015). The 2015 discourse on
the integration of neuroscience into clini-
cal research and practice is just one exam-
ple among a number of other articles
within the Behavior Therapist expressing
critical or favorable views on the topic
(Feldman, 2002; Hickey, 2014; Hsu, 2017;
Ilardi, 2002; Kircanski, 2017; Pearson et al.,
2017; Richards et al., 2011; Richey et al.,
2013). To our knowledge, despite seem-
ingly diverse opinions present within
ABCT, no survey regarding the clinical
application of neuroscience has been
administered within the organization.
Thus, the organization’s landscape of opin-
ions is unknown.

Survey
To obtain information about ABCT

affiliates’ knowledge of and attitudes
regarding neuroscience, we administered
an anonymous survey on neuroscience and
its application to clinical practice. The
survey contained demographic and multi-
ple-choice questions pertaining to neuro-
science research and its clinical translation,
prior clinical experiences, and clinician
identity. For developing the survey, NTTR
SIG leadership generated a list of potential
questions, and the discussants decided
which questions would be included. Survey
questions are listed in the online supple-
mentary document (https://www.neu-
rocognitive-therapies.com/the-behavior-
therapist). Members of the NTTR SIG
leadership later wrote multiple-choice
options for the questions. For recruitment
of survey responses, we sent emails to the
ABCT list serve and ABCT’s Dissemina-
tion and Implementation (DIS) SIG list
serve. We included the DIS SIG list serve in
recruitment because multiple survey ques-
tions asked opinions about implementa-
tion. The emails contained a brief study

description and link to the anonymous
survey. We also posted a study description
and survey link to ABCT’s Twitter and
Facebook pages. The University of Pitts-
burgh’s Institutional Review Board
approved survey administration. We
obtained survey responses from 109
mental healthcare professionals affiliated
with ABCT. Figure 1 provides a summary
of survey responses; author impressions of
responses are presented alongside related
sections of discussant dialogue. More
detailed results are available in online
materials (https://www.neurocognitive-
therapies.com/the-behavior-therapist).

Survey results as well as discussant and
author impressions of results should be
considered in light of methodological limi-
tations such as small sample size and
potential for selection bias. The sample (N
= 109) is a small subset of ABCT affiliates.
For comparison, the ABCT social media
platforms used in recruitment have
between 9,000 to over 13,000 followers,
suggesting the sample represents less than
1% of the population of interest. In addi-
tion to small sample size, survey responses
may be subject to selection bias, as people
who are interested in neuroscience may be
more likely to participate in a survey about
neuroscience, resulting in more favorable
responses. In an effort to obtain more rep-
resentative results, recruitment emails and
posts included neutral language, with the
purpose stated as “to understand mental
healthcare professionals’ attitudes toward
neuroscience and neuroscience-informed
clinical interventions.” In addition, we
chose recruitment sources we believed to
be more neutral regarding the topic and
did not recruit from the NTTR SIG’s social
media accounts or list serve. Despite
methodological limitations, survey results
provide a preliminary assessment of opin-
ions among ABCT affiliates and an oppor-
tunity for continued inter-stakeholder dia-
logue.

Discussants
Jacqueline B. Persons, Ph.D.

Dr. Jaqueline Persons is the founder
and Director of the Oakland Cognitive
Behavior Therapy Center and Clinical Pro-
fessor in the Department of Psychology at
the University of California at Berkeley. Dr.
Persons is a private practitioner, clinical
researcher, teacher, supervisor, consultant,
and author. She specializes in CBT for anx-
iety and mood disorders, and provides
training in CBT and consultation for clini-
cians. She conducts research studying the
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change process and outcome of naturalis-
tic CBT. She has authored three books on
case formulation and CBT techniques
more broadly. She is a past president of
ABCT and the Society for a Science of Clin-
ical Psychology.

Kerry J. Ressler, M.D., Ph.D.
Dr. Kerry Ressler is the Chief Scientific

Officer and James and Patricia Poitras
Chair in Psychiatry at McLean Hospital
and a professor of psychiatry at Harvard
Medical School. In his administrative roles,
he oversees McLean Hospital’s research
enterprise and works toward increasing the
hospital’s integration of neurobiological
research and clinical care. Dr. Ressler has
published over 400 research manuscripts
related to translational neuroscience, span-
ning molecular neurobiology, genetics, and
neural functioning as it relates to fear pro-
cessing and anxiety/stress disorders. He is a
member of the National Academy of Med-
icine, is a past president of the Society for
Biological Psychiatry, and is president-
elect for the American College of Neu-
ropsychopharmacology (ACNP).

Editing Process
MS edited the dialogue text to (1) orga-

nize it thematically, (2) remove text that
was not relevant to primary themes, and
(3) remove text around interjections from
other attendees (GS, AF, MS). Summaries
of survey results precede related sections of
dialogue. Summary statements represent
author (MS) impressions of descriptive
estimates (valid percent). Summaries
describe ABCT affiliates’ knowledge of
neuroscience and opinions regarding neu-
roscience research, clinician identity, prior
clinical experiences, and practical consid-
erations in neuroscience implementation.

Dialogue Between Drs. Persons
and Ressler

First Impressions of Survey Results
Survey summary: The majority of partici-
pants are knowledgeable of neuroscience,
believe neuroscience is not outside the scope
of mental health practice, and believe neu-
roscience aligns—at least moderately—with
their clinician identity.

Persons: It was encouraging to see
people’s openness and receptiveness to
neuroscience on the whole, which sounds
like a contrast to the Behavior Therapist
article and opinions from some years ago.
An initial thought I have is that the ques-
tion of “Are we receptive to findings from

neuroscience?” is actually a larger issue,
which is, “Are we receptive to all of the
information that is available? Or do we
need to hide ourselves from some of it?”
That whole approach is unappealing to me,
and I’m surprised that it would be appeal-
ing to scientists more generally. So, this
openness and receptiveness seems impor-
tant, both to the content area of neuro-
science but also to learning and develop-
ment, case conceptualization and
understanding our patients, and under-
standing psychopathology more generally.
The more we understand it, and of course
neuroscience can add to our understand-
ing, the more ability we will have to treat
psychopathology effectively.

Ressler: I, similarly, was pleasantly sur-
prised by what I felt was a very positive
overall response. It made me wonder if
prior perspectives were specific to ABCT’s
history or represent the split from the psy-
chodynamic versus biological psychiatry
movement in the 60’s and 70’s. It is true
that early in the biological psychiatry
movement, we understood very little about
neuroscience. A model in which the brain
is a “bag of chemicals” and you “take an
SSRI to correct a chemical imbalance” isn’t
accurate, nor is it a particularly useful
model for understanding cognitive behav-
ior therapy. But now that we have a much
better understanding of neural circuits of
emotion regulation, cognition, extinction,
threat, and reward, we can start to have lan-
guages that are very similar across therapy
and neuroscience approaches. There is the
opportunity now for complementarity of
fields that didn’t exist—at least to this
extent—20 years ago and certainly not 30
to 40 years ago.

Discussing Neuroscience Findings
With Patients
Survey summary: The majority of partici-
pants discuss neuroscience findings related
to emotion regulation and psychiatric disor-
ders with patients, and the primary observed
benefits are increased patient understand-
ing and application of skills and increased
engagement in treatment. Opinions are
mixed regarding its effect on patient stigma.

Ressler: There is a lot of power in psy-
choeducation for patients, to say “This is
why we use this approach, because this is
the way people’s brain and behavior work.”
We can talk at the surface level about data
on threat learning and extinction. “This is
conserved across all mammals, a thing that

we’ve evolved to do to keep us safe. Anxiety
is an example where it goes awry, and these
are the kinds of circuit mechanisms under-
lying fear and anxiety.” I think that gives a
lot of validity for a patient to then have
more buy-in to the therapeutic process
because they can appreciate the broader
picture.

Persons: It reminds me of one of my
patients with a history of childhood sexual
abuse. The amount of shame that she has
about her symptoms is just kind of over-
whelming. So, when I talk to her about
neural pathways, and “your brain learned
to do this, and so of course, it does do it,
and your experience fits with what we
know about what happens with children
who are exposed to these types of events.
What you’re experiencing is, from that
point of view, totally normal.” That idea is
so grounding to her, and it’s so helpful and
therapeutic. I wish I knew more and that I
could tell her more than just that, but that’s
what I’ve got. It’s very helpful to her.

Ressler: I think in the same way, for
people who might be in treatment and not
engaged, for example with diabetes or
hypertension or other illnesses that we
know result from environment and biolog-
ical interactions, the patient and clinician
often know that there are things they could
do to help improve their health, such as
diet, exercise, and medication. There does-
n’t have to be shame and guilt about it, it’s
like “this is a disease, and this is what we do
for it.” As we understand our psychiatric
and psychological issues and the circuits
involved in similar ways, I think that will
also create more power for patients, as you
said.

Persons: Yeah, and it’s very anti-sham-
ing. It’s like “Oh, these are the mechanisms
and they work like that, and that’s just how
it is.”

Response to Insufficient Empirical
Support as Communication Obstacle
Survey summary: The primary obstacle to
communicating neuroscience with patients
is insufficient empirical support.

Ressler: One of the areas of neuro-
science we know the most about is neuro-
plasticity and synaptic change and axonal
change. For example, with CBT and
trauma, there is a lot of evidence from ani-
mals to humans, of both dynamic changes
in synapses as well as long-term structural
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changes regarding top-down regulatory
circuits—the cortical areas that interact
with and regulate the emotional areas.
There’s a lot of evidence about how trauma
disrupts such circuits, and how addiction
disrupts them, and how rebuilding those
networks and neural processes through
therapy actually changes some of that con-
nectivity at a functional level, and even at a
structural level. I think there’s a number of
papers that would be good for people to be
able to know about, that show pre- and
post-therapy neuroimaging both at a struc-
tural and functional level, for example. Just
talk therapy rewires and changes the func-
tional process of the brain. I think that
could be a very powerful thing for people to
be aware of and use in their communica-
tion with patients.

Persons: Absolutely. What I need as a
clinician is more access to those papers
because I don’t read the neuroscience liter-
ature, so if there is some way where you all
could write some review papers for tBT or
post information about them on your SIG’s
website to highlight those articles, that
could be so helpful for clinicians. I need
that information and more access to it to be

able to use it, but the kind of evidence that
you are describing, Kerry, is just the infor-
mation clinicians need!

Neuroscience Resources for Clinicians
and Next Steps For Integration
Survey summary: Another commonly
reported obstacle to communicating neu-
roscience with patients is uncertainty
regarding how to provide information.

Ressler: In terms of next steps, identify-
ing ways for bringing useful neuroscience
training in bite-size packages to therapists
is going to be important. The NNCI, the
National Neuroscience Curriculum Initia-
tive (nncionline.org), was put together by a
number of psychiatrists focusing on the
same problem that we’re having in resi-
dency training. Even though residents and
psychiatrists have medical training and
have more of a biological training than
most Ph.D. therapists, nobody can keep up
with neuroscience unless one is a Ph.D.
neuroscientist, and even we can’t keep up
with the literature because it’s rapidly and
exponentially growing. In trying to figure
out how to better train residents, the NNCI

program put together a lot of specific—
both small and large—curricula, podcasts,
and many things trying to bring together
topics such as: “What’s the big question?”
“How would an expert in the field talk
about it?” “What are some critical experi-
ments so that one could get good knowl-
edge and trustworthy knowledge in bite-
sized packages that would be useful for
therapists and patients?” I think that’s one
good model, and it would be great to think
of ways to integrate that model into the
therapy and psychology communities.

Persons: That sounds like a super useful
thing. When I was first approached for this
interview, I said, “Well, I’m not sure I’m the
best person to interview, because I don’t
know anything about neuroscience!” Then
Dr. Siegle told me I know as much as most
therapists. But I just have little bits and
pieces of knowledge, and I would like to
have more. Maybe because I am interested
in case conceptualization and the change
process in treatment, I’m especially inter-
ested in change mechanisms. For example,
if I am doing exposure-based treatment,
and my goal is to accomplish expectancy
violation, then what are the indices of
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change in my patient that I’m looking for
and what neuroscience mechanisms are
underpinning that? Because, if I under-
stand that, it’s going to help me understand
better the whole change process. The better
the understanding I have of the change
process, the more power I’m going to be
having to notice when it’s going awry,
whether we are making good progress,
whether the patient is learning the right
thing.

Ressler: It sounds like it would be help-
ful having a resource that had relatively
brief summaries of why it matters and then
the full paper for people to read if they
want. At least reporting that this is the lit-
erature that has been peer-reviewed, and
it’s robust, could help in telling these sto-
ries and having a better understanding of
these processes. And then, there’s other
things like ketamine and other drugs that
can enhance cognitive processing and
enhance synaptic plasticity, which may
allow enhancement of either the rapidity of
exposure therapy, learning, or expectancy
violation, or help conquer learning ties
more fully. That is the theory behind com-
bining ketamine with PTSD psychother-
apy, that maybe it’s actually enhancing
plasticity and thus enhancing the therapeu-
tic learning process.

Persons: Oh my goodness! See, now as
soon as you tell me that, I have to get these
papers. I am one of these people who’s
hungry for knowledge. I just need the
information. It sounds like there’s some
other people who aren’t sure they want the
information or that it’s helpful to them.
Although, the survey results are encourag-
ing in that regard.

Ressler: My guess is that hesitancy to
combine neuroscience and therapy is less
about active avoidance, but instead, more
find it scary or they think they’re not going
to have time to learn this whole literature.
“I don’t want to know just enough of some-
thing that then can be dangerous by telling
my patients the wrong thing.” I think it’s
partly having the right resources that they
can trust.

Evidence Needed for Neuroscience
Integration
Survey summary: For neuroscience integra-
tion, the most common reported type of suf-
ficient evidence were multiple randomized
controlled trials (RCTs) and endorsement
by a psychological society for treatments;

prediction in clinical samples and relation-
ship with standard measures were most
common for assessments.

Persons: To me, some of the most com-
pelling evidence is mechanism studies of
the sort that Kerry is describing, that is,
studies that show neural plasticity, and
changes in brain mechanisms following
cognitive and behavioral interventions.
Those, to me, are especially compelling,
and not the same as randomized trials, and
far superior to endorsement by profes-
sional societies. I personally am very suspi-
cious of endorsements. I’m exaggerating
perhaps when I use the word “suspicious,”
but what I mean is, I’m not interested in
proof by authority. I’m interested in the
data. But I want some studies of mecha-
nism change during treatment. That would
be the kind of evidence that would be espe-
cially appealing to me, but it wasn’t one of
the response options on the survey.

Ressler: Yeah, and I wonder if we’re
conflating things in the way the question
was interpreted as, “if there were a new
treatment that was neuroscience-based,
would you use it?” And then yes, I think it’s
the right answer—you want to have RCTs
to support the new treatment approach.
But I really think there’s two conversations,
or I guess three buckets, right? There’s a
bucket of, “if there’s data that enhances
one’s understanding of mechanism of what
you’re currently doing for the therapists,
would this help you in how you talk about
it to the patient?” Separately, “would this
kind of data help the patient for better
understanding what’s happening to them
and maybe enhance their alliance?” And
then, third, “will understanding lead to new
treatments in which therapies, and other
kinds of biological-somatic interventions,
could be combined for new approaches?” I
think all of those are useful, but they may
have interpreted that question as a bit of all
three of those. I guess the flipside would be,
“do 91% of people believe that there must
be an RCT of knowing if neuroscience
information is useful or not before they talk
to their patients about neuroscience, the
prefrontal cortical-amygdala circuits, the
top-down regulation and extinction of
exposure therapy. So then what would the
trial be?” I guess you could have a group of
therapists that just talk about “general psy-
chology” principles versus those who talk
about neuroscience. You could do an RCT
on that. Whether that’s a fundable RCT or
whether it’s worthwhile, I’m not sure. But it
seems like there should be a place for some

sort of mechanistic understanding if it’s
supported in the right kind of mechanistic
literature that could be helpful.

Different Empirical Standards: Neuro-
Literacy vs. Neuroscience-Based Treat-
ments
Survey summary: “Multiple RCTs” is most
commonly reported as the type of evidence
sufficient for neuroscience integration into
treatments. The question did not distinguish
between neuro-literacy and neuroscience-
based treatments.

Persons: I think it’s a helpful distinc-
tion, but I would flesh out the neuro-liter-
acy notion to distinguish studies of change
mechanisms in treatment, and studies of
mechanisms driving symptoms of psy-
chopathology, which are different things.
Both types of evidence, but especially stud-
ies of change mechanisms in treatment,
would be especially useful to me as a clini-
cian. I would probably want randomized
trials if I’m going to endorse or adopt a new
treatment. But to have evidence or infor-
mation about psychopathology and how it
works, and treatments that I’m already
using and how they work from a neuro-
science point of view, I don’t need random-
ized trials. It’s hard to even think of what
the randomized trial would be, as Kerry
pointed out.

Ressler: Yeah, and I think another sort
of nuance is there are going to be some
areas for which science has made consider-
able advances, but others where we have
much further to go. For example, you can
point to a lot of the exact circuity behind
the reflex in a panic attack that helps people
understand why they have heavy breathing,
why they are sweating, and why they are
feeling like they have to run away and other
panic/fear symptoms. Similarly, with
addictive behavior—why the craving and
the compulsion and how all of that works
from a neuroscience perspective. From
your earlier example, it can be very freeing
to the patients who realize that this is the
way my brain has become wired, as I’ve
gotten stuck in these ruts. Again, the thera-
peutic mechanism of extinction may not be
that downstream. It may be up-stream,
top-down regulatory processes, but both of
those could be very helpful. There are other
kinds of disorders, schizophrenia, bipolar,
and to some extent personality disorders,
that we don’t even know or have much
neuroscience about, so we might have to be

S T R E G E E T A L .



October • 2021 333

more agnostic on those since the field just
is not as far along yet with those disorders.

Concluding Statements
Persons: I think neuroscience has great

potential for helping us do better clinical
work. I’m happy to see this translational
effort going forward. Getting information
about neuroscience to clinicians can
increase the help we give to our patients.

Ressler: I very much agree with that.
For me, the concluding remark would be
that while we absolutely have a long way to
go—we certainly don’t have an under-
standing of the neuroscience of all behav-
ior, of all psychopathology and all treat-
ments by any means—the field is in a very
different place than we were even just a
couple decades ago in terms of having
useful, explanatory neuroscience models
that are well-supported by data. I do think
some of this knowledge would be helpful to
both the therapy community and to
patients, both in reducing stigma and self-
blame and in increasing treatment alliance
by understanding these processes. Not to
mention that once this conversation starts,
I think it will then leverage and excite a lot
more translationally relevant collabora-
tions that I think will then help the next
generation of neuroscience. I am very opti-
mistic.

Survey and Dialogue Takeaways
Findings from the survey and inter-

stakeholder dialogue highlight important
considerations and practical recommenda-
tions for integrating neuroscience into
clinical practice. One project takeaway is
the importance of neuroscience educa-
tional resources for both providers and
patients. Many participants reported
having at least some knowledge of neuro-
science with openness toward learning
more. Dr. Persons similarly expressed
interest and receptivity toward clinically
relevant neuroscience findings in an acces-
sible format. In an effort to provide more
accessible education/training materials, we
provide online resources (clinician-ori-
ented neuroscience article repository, link
to NNCI trainings mentioned in the dia-
logue, and videos of neuroscientists talking
of the clinical relevance of their work) for
interested readers (https://www.neurocog-
nitive-therapies.com/the-behavior-thera-
pist). In addition, incorporating neuro-lit-
eracy in patient care stood out as one
immediate opportunity for clinical transla-

tion. Dr. Ressler provided several specific
examples for incorporating neural
processes of psychopathology and treat-
ment-related changes in patient psychoed-
ucation. Similarly, the majority of partici-
pants stated that they had communicated
neuroscience with patients in the past and
had observed benefits. The survey and dia-
logue also emphasize the importance of bi-
directional inter-stakeholder feedback in
translation efforts. Dr. Ressler highlighted
that advances in the neuroscience of clini-
cal phenomena such as extinction, reward,
and emotion regulation have provided new
opportunities for a complementarity of
fields via a shared language. To capitalize
on new opportunities for inter-field com-
munication, it is important to receive clin-
ician feedback and work to understand and

communicate neuroscience findings in a
clinical science framework. Consistent
with this, Dr. Persons expressed wanting to
understand the neural processes of
expectancy violation to inform her expo-
sure work for patients with anxiety, and
participants expressed interest in research
of treatment-related neural changes. The
dialogue on defining sufficient evidence for
integrating neuroscience highlights impor-
tant areas for continued inter-stakeholder
discussion regarding what research is
needed for clinician use and what “inte-
grating neuroscience into clinical practice”
encompasses.

Figure 1. Summary of survey responses
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IN ONE OF HIS EARLY Director’s Messages,
Dr. Joshua Gordon (2017), Director of the
National Institute of Mental Health
(NIMH), addressed NIMH priorities for
psychosocial intervention research. Specif-
ically, the post focused on applying an
experimental therapeutics approach to
psychosocial intervention development
and testing. Dr. Gordon’s Director’s Mes-
sage acknowledged gaps in our interven-
tion armamentarium, emphasized the lim-
ited pipeline of emerging, novel
interventions, and highlighted psychoso-
cial interventions as a critical part of our
toolset. The commentary also highlighted
how NIMH’s priorities for research
focused on understanding psychopathol-
ogy and intervention development testing
are consistent with best practices that char-
acterize clinical psychological science. For
example, both perspectives share a mecha-
nism-based approach to understanding
risk, etiology, maintenance, and course of
psychopathology in the service of identify-
ing potentially mutable targets for inter-
vening. Both approaches involve applying
intervention strategies that map onto the
putative targets to determine whether
manipulation of the targets leads to clinical
improvement. And in both approaches, the
focus is on not only testing whether inter-
ventions work, but also on interrogating
the underlying disease mechanisms and
therapeutic change mechanisms.

The current commentary expands on
how clinical psychological science perspec-
tives and translational research approaches
are relevant to NIMH’s research priorities,
as summarized in the NIMH Strategic Plan
(2021; https://www.nimh.nih.gov/about/
strategic-planning-reports). The sections
that follow highlight selected examples of
NIMH-supported research involving psy-
chosocial type I translational research
across the spectrum of research spanning
pre-intervention research focused on risk,

etiology, maintenance, biomarkers and
course of psychopathology, through inter-
vention development, refinement and test-
ing. It should be noted that, given the trans-
lational nature of the research programs
described below, many of these efforts
involve transdisciplinary collaborations
and “team science” approaches that bring
together complementary perspectives and
collaborators with diverse training and
expertise. Researchers trained in clinical
psychological science are often well poised
to pursue interdisciplinary research and
collaborations, given opportunities for
cross-training and collaborations in vari-
ous subdisciplines of psychology within
academic departments (e.g., cognitive-,
developmental-, social- psychology as well
as neuroscience) and within neighboring
departments in colleges of arts and science
and in a broad range of departments and
disciplines that comprise schools of medi-
cine. The examples that follow are not
meant to be exhaustive. Rather, these
examples illustrate how best practices,
including translational approaches and
innovative transdisciplinary collabora-
tions, that characterize contemporary clin-
ical psychological science are aligned with
NIMH’s priorities related to research
focused on understanding mental illness
trajectories across the lifespan and to
research on intervention development and
testing in the pursuit of prevention and
cures, as highlighted in Goal 2 and Goal 3
of the NIMH Strategic Plan, respectively.

Understanding Psychopathology
and Mental Illness Trajectories

Across the Lifespan
Goal 2 (“Examine Mental Illness Trajec-

tories Across the Lifespan”) of the NIMH
Strategic Plan recognizes that examining
multiple risk and etiological factors across
development through late life adds impor-

tant depth to our understanding of mental
illness. Objective 2.1 highlights priorities
related to modeling neurocognitive and
neurobehavioral trajectories of develop-
ment. Objective 2.2 focuses on the identifi-
cation and understanding of risk for, and
markers and indicators of mental illness, to
inform future improvements to clinical
assessment and intervention. The follow-
ing examples of NIMH-funded research
use innovative methods for assessing neu-
rodevelopmental and psychological trajec-
tories across populations. These examples
leverage multiple levels of analysis to con-
tribute to understanding of brain-behavior
relationships. NIMH highlights its interest
in multimodal assessment through the
Research Domain Criteria Initiative
(RDoC). RDoC encompasses a wide range
of constructs and levels of information.
Notably, it is a research strategy and not a
diagnostic, comprehensive, or prescriptive
system. Rather, RDoC represents NIMH’s
interest in understanding the full range of
neurological, biological, behavior, and psy-
chological functioning across the lifespan.
RDoC also encourages the use of multiple
levels of analysis and team-based science to
measure constructs of interest from multi-
ple perspectives. Consistent with this spirit,
NIMH welcomes grant applications from
investigators who take dimensional
approaches to psychopathology as many
ABCT members do in their research, prac-
tice, and training. This approach to assess-
ment spans areas of expertise making them
accessible to a wide range of mental health
researchers, and encouraging interprofes-
sional collaboration.

Characterizing Neural, Cognitive,
and Behavioral Trajectories Across

the Lifespan
Multiple Levels of Behavioral Assess-
ment Across the Lifespan

As described in Objective 2.1 of the
Strategic Plan, NIMH encourages research
aiming to improve understanding of trajec-
tories of neurobehavioral and neuropsy-
chological development. The focus of this
objective is on characterizing risk for and
resilience to mental illness across the entire
lifespan. In a relevant NIMH-supported
project (R21-MH-119823), Gibb and col-
leagues evaluate the effects of environment
and development on socioemotional func-
tioning during a sensitive period of infant
development, with the ultimate goal of
improving understanding of how maternal
depression impacts socioemotional func-
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tioning and risk of future depression in the
child. They study attention biases in infants
of depressed mothers or mothers with no
lifetime history of depression using coded
mother-infant interaction and computer-
ized tasks. They also relate infant arousal to
attentional avoidance of sad faces, and
examine potential bidirectional interac-
tions between mother and infant. This
study offers an example of the use of objec-
tive measures without heavy reliance on
imaging. Assessment methods such as psy-
chophysiology and behavioral coding are
accessible methods for a range of
researchers. Further, perinatal mental
health is a high priority area for NIMH to
address needs in both adult and pediatric
populations. For example, see a recent con-
cept presented at the January 2020 meeting
of the NIMH National Mental Health
Advisory Council focused on “Prevention
of Perinatal Depression: Improving Inter-
vention Delivery for at-Risk Individuals”
(NIMH, 2020b). Dyadic interactions are
also understudied across NIMH (see NIH’s
Basic Behavioral and Social Science Oppor-
tunity Network for more information:
https://oppnet.nih.gov/funding). This
study is in line with NIMH’s stated empha-
sis on the importance of studying psy-
chopathology across the lifespan.

Novel Use of Technology in
Integrative Behavioral Assessment
of Psychopathology

Objective 2 of the NIMH Strategic Plan
focuses on modeling mental illness across
the lifespan. A study from Auerbach and
colleagues (R01-MH-119771) uses multi-
ple measures of potential risk factors to
develop models predicting the course of
remitted depression in adolescents. They
use behavioral measures and event related
potentials (ERP) to assess socioemotional
processing, evaluate the relationship
between socioemotional processing and
remitted depression, and collect smart-
phone data to measure externally valid
social behaviors. This is a novel and signif-
icant approach to prediction of risk for
adolescent depression, recognizing that the
course of depression extends beyond
remission. Follow-up out to 1 year is
uncommon but stands to provide impor-
tant information about the course of remis-
sion often missed in clinical studies with
shorter follow-up periods. This research
elaborates on processes important to the
development of adolescent depression and
examines their effects beyond the acute and
treatment stages to better understand
course. Importantly, their methodology

bridges the study of psychosocial develop-
ment and neurobehavioral indicators.
Studies of remitted depression are uncom-
mon among funded NIMH research pro-
jects but could provide important informa-
tion about recovery and trajectories given
high relapse rates.

Understanding Risk Factors, Bio-
markers, and Predictors of Mental

Illness and Recovery
Evaluating Neurobehavioral Markers
as Potential Treatment Targets

Consistent with Objective 2.2 of
NIMH’s Strategic Plan, a project led by
Timpano and Worden (R21-MH-116131)
evaluates a behavioral marker of an impair-
ing mental illness and its potential moder-
ators to inform translational models and
identify potential targets for precision
intervention. This research seeks to
improve understanding of dysfunction
related to a neurobehavioral deficit using
multiple levels of analysis. This study of a
sample of participants diagnosed with
hoarding disorder examines the effects of
value-based decision making, the impact of
emotion in decision making, and explores
predictors of the effects of distress and
potential moderators of decision making.
The research team achieves this using
behavioral tasks and measures of psy-
chophysiology as their key indicators of
relevant constructs. This is another exam-
ple of a study using objective measurement
without reliance on neuroimaging, high-
lighting more methods available and acces-
sible to many members of ABCT. Research
such as this project has clear roots in exper-
imental psychopathology and leverages
related methodological strengths. Under-
standing processes underlying behavior
has implications for future research into
treatment, so grants like this are highly rel-
evant to NIMH scientific priorities. Finally,
this is a good example of the utility of the
R21 exploratory/developmental grant
mechanism for initiating a line of research
and providing data to support a future
large-scale grant.

Establishing Mechanisms of Psy-
chopathology Using an Epidemiological
Dataset

NIMH has interest in understanding
the experiences of sexual and gender
minorities and supports research to reduce
health disparities (see “Funding Opportu-
nities for Research on Disparities and
Workforce Diversity”; NIMH, 2020c).

Consistent with NIMH’s priorities
expressed in Goal 2 of the Strategic Plan, a
study led by Pachankis and colleagues
(R01-MH-118245) leverages a large epi-
demiological dataset and rigorous methods
to improve understanding of mechanisms
of mental illness in a vulnerable popula-
tion. Specifically, the investigators leverage
this dataset to explore potentially modifi-
able mechanisms of internalizing disorders
during a critical stage of identity develop-
ment in sexual minority young adults.
Using self-report, behavioral (e.g., atten-
tion bias, avoidance), and dried blood spot
measures collected from a large epidemio-
logical cohort, this grant evaluates biopsy-
chosocial mechanisms towards better
understanding of disparities in psy-
chopathology and how stigma-related
stressors contribute. This study takes a
transdiagnostic approach focusing on
internalizing psychopathology, allowing a
focus on cross-cutting processes in accor-
dance with NIMH’s Research Domain Cri-
teria framework (NIMH, 2020d). This inte-
grative and multimodal assessment offers
an opportunity to develop a sophisticated
model of transdiagnostic mental illness in
this population.

Bridging Psychosocial and Neurocogni-
tive Assessment of Psychopathology

Research by Eisenberger and Hornstein
synthesizes social and neurobehavioral
processes seeking to remediate shortcom-
ings in a gold-standard treatment. This
study (R21-MH-125274) tests a novel mul-
timodal method to attenuate risk for psy-
chopathology, falling within the interests
NIMH specified in Goal 2 of the Strategic
Plan. Integrating psychosocial and neu-
ropsychological processes underlying
mental illness risk and resilience, this grant
examines the psychosocial factor of social
support as a potential moderator of fear
extinction and fear acquisition in partici-
pants with social anxiety disorder (SAD) in
comparison to healthy controls. This study
uses behavioral tasks to study a construct
often measured neurally, illustrating how
researchers of multiple backgrounds can
engage in such research. Although this is a
study of SAD, fear conditioning is a
broadly applicable and widely studied con-
cept; as such, studying fear conditioning
and extinction has implications for multi-
ple diagnostic categories. This is an appro-
priate use of the R21 mechanism; if suc-
cessful, this research could enhance
exposure therapies, which are often unsuc-
cessful in fear disorders.
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Intervention Development, Opti-
mization, and Testing in the Pursuit

of Prevention and Cures
Goal 3 (“Strive for Prevention and

Cures”) of the NIMH Strategic Plan
acknowledges the need for both new inter-
ventions and for strategies that can be used
to optimize and deploy both new and exist-
ing approaches to address heterogeneity in
outcomes. Objective 3.1 highlights priori-
ties related to translating advances in basic
behavior, social, and neuroscience research
into novel interventions, including psy-
chosocial approaches. Objectives 3.2 and
3.3 address opportunities for tailoring,
combining, and sequencing interventions
to meet individual needs and for optimiz-
ing intervention effectiveness for delivery
in community practice settings. The exam-
ples that follow highlight selected NIMH-
supported projects grounded in psychoso-
cial research programs that leverage
translational approaches to inform the
selection and assessment of intervention
targets and strategies. These examples
cover a spectrum of intervention science
spanning novel intervention development,
intervention optimization to boost overall
effectiveness, augment approaches to
address factors associated with diminished
response, and strategies for combining and
sequencing interventions for more tar-
geted, personalized interventions. Support
for Clinical Trials at NIMH (https://www.
nimh.nih.gov/funding/opportunities-
announcements/clinical-trials-foas) is pri-
marily through a set of dedicated funding
opportunity announcements (FOAs) that
employ a mechanism-based, experimental
therapeutics approach to novel interven-
tion development, confirmatory efficacy
testing, and effectiveness testing of preven-
tive, therapeutic, and services interven-
tions. (It should be noted that the initial
intervention development activities in the
descriptions of the Kofler, Harvey, and
Medalia research programs were sup-
ported via an R34 funding mechanism that
pre-dated the current set of clinical trials
FOAs. Under the current set of NIMH clin-
ical trials FOAs, initial intervention devel-
opment activities that involve translating
basic science into novel intervention tar-
gets or novel strategies are supported via a
phased R61/R33 funding mechanism
specifically focused on psychosocial inter-
vention strategies).

Developing and Refining Interventions
That Selectively Address Novel or Com-
plementary Intervention Targets

Objective 3.1 of the NIMH Strategic
Plan focuses on developing and optimizing
interventions based on discovery and
understanding from basic science. A series
of studies from Kofler and colleagues illus-
trates a translationally informed, mecha-
nism-based approach to refining strategies
that selectively target fundamental cogni-
tive functioning deficits in ADHD that are
not explicitly addressed by traditional
pharmacological and psychosocial inter-
ventions. Various cognitive training
approaches have been proposed to address
neuropsychological functioning deficits
common among children with ADHD;
however, meta-analyses suggest these
interventions are not consistently associ-
ated with benefit (Rapport et al., 2013).
Based on systematic reviews of the neu-
rocognitive literature regarding specific
working memory deficits most substan-
tially associated with ADHD symptoms
and impairment, in a series of NIMH-sup-
ported studies (R34-MH-102499; R01-
MH-115048), Kofler and colleagues have
developed and tested a translationally
informed, computerized central executive
training (CET) intervention that targets
specific neurocognitive subcomponents of
executive function. Results of a pilot trial
comparing CET to behavioral parent train-
ing (BPT) provide promising evidence sug-
gesting CET was superior to BPT for
improving multiple facets of working
memory, as measured by performance on
untrained task-based measure. Moreover,
CET was superior in terms of selected
assessments using actigraphy-measured
hyperactivity, and improvements in work-
ing memory correlated with reductions in
objectively assessed ADHD symptoms
(Kofler et al., 2018). Ongoing work is
focused on a more definitive test of CET
and comparisons to cognitive training that
targets alternative neuropsychological
deficits (e.g., inhibitory control; Kofler et
al., 2020).

Potentiating the Efficacy of Research
Supported Therapies

Even for our best available interven-
tions, response is often incomplete for
many individuals. Improving the effective-
ness of research-supported interventions is
a major focus of NIMH Strategic Plan
Objective 3. Predicated on the notion that
enhancing the salience of session content
represents a potential strategy for boosting

the effectiveness of evidence-based psy-
chotherapy, in a series of studies (R34-
MH-094535; R01-MH-108657), Harvey
and colleagues have pursued the use of
translationally informed memory support
strategies to enhance memory for session
content in the delivery of cognitive therapy
(CT) for adults with major depression.
Drawing from the basic and applied cogni-
tive science and education literatures,
Harvey and colleagues developed candi-
date memory support strategies and identi-
fied task-based assessments for assessing
changes in memory (Zieve et al., 2019). The
utility of the memory support approach
was then explored in a series of trials that
compared standard CT delivery to CT plus
memory support. Results of an early pilot
test provided preliminary evidence to sup-
port the notion that the memory support
intervention can be used to improve
memory for session content and poten-
tially to improve treatment outcomes
(Harvey et al., 2016). Subsequent research
has focused on exploring whether the
number or amount of memory support
interventions delivered impact memory for
session content, and in turn, treatment-
related changes in depression and global
functioning (Dong et al., 2017), and on
conducting a fully powered trial to provide
a more definitive test of whether, how, and
for whom memory support strategies can
be used to improve overall outcomes.

Augmenting Interventions to Target
Mechanisms Associated With Nonre-
sponse and Extend Benefit to Nonre-
sponders

Objectives 3.2 and 3.3 of the Strategic
Plan emphasize personalized intervention
strategies, with a focus on investigating
heterogeneity in response to intervention
and to guide more targeted approaches for
subgroups who are less likely to benefit
from existing evidence-based interven-
tions. A pair of projects from Manasse
(R34-MH-118353) and Peterson (R34-
MH-115897) illustrate mechanism-based
approaches to developing and testing aug-
mentations that target mechanisms associ-
ated with poor response to evidence-based
treatments for eating disorders. In both
cases, the augmentation targets and the
approaches for assessing target engage-
ment are grounded in translational science.
And in both cases, consistent with Objec-
tive 3.3 of the Strategic Plan, projects
involve pilot effectiveness trials that take a
stakeholder-informed, deployment-
focused approach (Weisz et al., 2015) to
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intervention optimization and testing, to
anticipate translation into practice.

A body of research, including evidence
from studies employing translationally
informed, multilevel assessment
approaches, including but not limited to
neuropsychological assessment, and
behavioral observation, suggests that
deficits in inhibitory control are associated
with the etiology and maintenance, and
response to treatment for binge eating dis-
order and bulimia nervosa (e.g., Manasse et
al., 2015). In an NIMH-supported pilot
effectiveness trial (R34-MH-118353; Man-
asse et al., 2020), Manasse and colleagues
are refining and testing a treatment aug-
mentation approach that targets deficits in
response inhibition that may be insuffi-
ciently addressed in standard CBT, partic-
ularly among those individuals with base-
line deficits in inhibitory control. The
augmentation is informed by existing,
translationally informed, computerized
inhibitory control training (ICT) para-
digms. Neuropsychological and observa-
tionally based assessments provide a mul-
tilevel, translational approach for
examining whether ICT leads to changes in
inhibitory control (i.e., target engagement)
and conduct a preliminary examination of
whether associated improvements in
inhibitory control are associated with
reductions in binge eating (i.e., preliminary
target validation).

A second project by Peterson and col-
leagues (R34-MH-115897) seeks to extend
benefit to adolescents with anorexia ner-
vosa (AN) who are less likely to respond to
Family Focused Treatment (FFT). Elevated
levels of expressed emotion (EE) among
families, characterized by hostility, critical
comments, and emotional overinvolve-
ment, and conversely, low levels of parental
warmth, have been associated with
impaired response to FFT (Allan et al,
2018). This pilot effectiveness study
explores whether an Emotion Coaching
augmentation can be used to improve
response, specifically among families with
high levels of EE at baseline. Consistent
with an experimental therapeutics
approach, the study is designed to explic-
itly examine whether the Emotion Coach-
ing augmentations leads to changes in EE
(i.e., engagement of the empirically-sug-
gested moderator of response), and
whether changes in EE are associated with
improvements in clinical outcomes. Thus,
this project illustrates an empirical
approach to identifying a social-interper-
sonal process (family climate and commu-
nication patterns) as a potential augmenta-

tion target to improve response among a
subgroup less likely to benefit from FFT.
Moreover, interpersonal processes such as
EE are amenable to multilevel, transla-
tional assessment, via youth- and parent-
self-report and via validated behavioral
observational paradigms (e.g., the Five
Minute Speech Sample; Leeb et al., 1991).

Combining and Sequencing Interven-
tions for More Targeted, Personalized
Approaches

Strategic Plan Objectives 3.2 and 3.3
emphasize the use of combined or
sequenced interventions and the use of
innovative, adaptive designs to develop
algorithms for more targeted, personalized
intervention. In a currently funded pilot
sequential multiple assignment random-
ized trial (SMART; R34-MH-123601),
Sauer-Zavala and Langer are refining a
strategy for more targeted delivery of a
multicomponent intervention based on
participant characteristics and initial
response. Transdiagnostic, modular inter-
vention strategies offer a potentially more
generalizable and flexible alternative to dis-
order-specific treatments (Chorpita et al.,
2005). Such approaches commonly involve
multiple components, each with corre-
sponding targets. This R34 pilot effective-
ness trial is predicated on the notion that
measurement-based personalized medi-
cine strategies for matching treatment
components to individual patients’ pat-
terns of underlying deficits could enhance
both overall effectiveness and the efficiency
of therapy. The project involves developing
and pilot testing approaches for identifying
scalable, translationally informed
approaches for assessing ideographic pat-
terns of core processes that underlie the
maintenance of an individual’s symptoms,
and strategies for assigning and sequencing
treatment components that target corre-
sponding underlying core processes. Using
a pilot SMART design, the study compares
alternative approaches for assigning and
sequencing components to standard deliv-
ery of the transdiagnostic intervention
among participants with anxiety disorders
and comorbid conditions, including
depression. Translationally informed
assessment of targeted core processes will
be used to evaluate target engagement and
examine whether core-process engage-
ment can serve as an indicator for guiding
the selection of intervention components
and as an indicator of early response.

In another series of NIMH-supported
trials, Medalia and colleagues (R34-MH-
100317; R01-MH-123561) are exploring

strategies for personalizing cognitive reme-
diation to address cognitive processes that
are known to be impaired among individu-
als with schizophrenia and related disor-
ders (e.g., auditory processing, attention,
memory, executive functioning, social cog-
nition). Using a tone matching task (TMT)
as a neurobehavioral marker of baseline
auditory processing ability, Medalia et al.
are exploring whether targeted training
that begins with fundamental early audi-
tory processing training can be used to
optimize outcomes among individuals
with impaired early auditory processing
(EAP) at baseline. Results of the pilot R34
trial supported the feasibility of using TMT
as a tailoring variable for stratifying partic-
ipants and provided preliminary evidence
suggesting differential benefit of early audi-
tory processing training among EAP-
impaired participants (Medalia et al.,
2019). The investigators are replicating and
extending these results in a currently
funded trial in which individuals with
schizophrenia spectrum disorders are
stratified based on EAP status and then
randomized to EAP-enhanced CR, stan-
dard CR, or treatment as usual (R01-MH-
123561). The study employs additional
translationally informed assessments to
explore predictors and potential mecha-
nisms of response, including mobile EEG
to examine neurophysiological markers of
need for and response to EAP training.

Conclusions
As noted earlier, the previous examples

of NIMH-supported studies are meant to
be illustrative and are not meant to be
exhaustive. They represent projects and
programs of research that primarily
involve Type I translational research that
harnesses knowledge and methods from
basic science to facilitate understanding of
psychopathology, illness course, and ulti-
mately to guide prevention and treatment.
While beyond the scope of this commen-
tary, it should also be noted that clinical
psychological science is equally relevant to
research that is focused on translating
research into practice to ensure evidence-
based approaches to assessment, preven-
tion, and treatment are adopted and imple-
mented correctly. Early distinctions
referred to this latter translation as Type 2
(T2) translation, while subsequent models
further differentiate phases of this down-
stream translation (Woolf, 2009; Westfall
et al., 2007; Rubio, et al, 2010). Relatedly,
investigators with expertise in clinical psy-
chological science, in general, and in mech-
anism-based behavior change, specifically,
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are well poised to address NIMH research
priorities highlighted in Goal 4 of the
NIMH Strategic Plan: “Strengthen the
public health impact of NIMH-supported
research.” Goal 4 focuses primarily on ser-
vices research that involves identifying
mutable targets and corresponding strate-
gies for consumer-, provider-, and system-
level interventions for improving access,
engagement, quality, equity, and outcomes
of mental health services.

In summary, the selected examples of
NIMH-funded research described here,
and additional examples of NIMH-funded
research found on the NIH RePORTER
(https://reporter.nih.gov/), illustrate how
translationally informed psychosocial
research can advance understanding of
psychopathology and illness course and, in
turn, facilitate the identification of poten-
tial intervention targets and the develop-
ment, optimization, and ultimate delivery
of preventive and therapeutic interven-
tions. In addition, the translational
research approaches in these examples, and
many other NIMH-supported projects
summarized on the NIH RePORTER, illus-
trate how today’s ABCT membership, with
its full complement of expertise in basic
behavioral and social science and neuro-
science, paired with clinical and behavior-
change expertise, is poised to contribute to
the full spectrum of T1 and T2 translational
research, consistent with NIMH priorities
as summarized in the NIMH Strategic Plan
(2021).
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The Case of Isaac
Isaac is a cisgender, heterosexual, 34-

year-old Black man walking down the
street in the early evening after meeting
some friends for dinner. He sees a young,
White woman walking toward him a few
blocks away; however, when she gets closer,
she crosses the street. A litany of thoughts
begins flooding into his head. In this sce-
nario, there are a multitude of ways in
which Isaac could interpret the actions and
motives of the woman walking down the
street. In the emotion regulation literature,
“appraisals” refer to one’s interpretations

of ambiguous situations or stimuli in the
environment. In Isaac’s circumstance, he
could appraise this encounter positively
(e.g., the woman saw a friend across the
street and was eager to greet them), neu-
trally (e.g., the woman did not see him and
needed to cross the street to get to her
apartment), or negatively (e.g., the woman
saw him and purposefully crossed the
street because she saw him as a threat).
Isaac presents to treatment a week after this
incident, which he describes as a racial
microaggression and believes that it has
also acutely triggered an increase in symp-
toms of obsessive-compulsive disorder.

Isaac was formally diagnosed with
obsessive-compulsive disorder (OCD) and
comorbid major depressive disorder
(MDD) 3 years ago by a therapist in the
community, although he has had
unwanted aggressive and sexual obsessions
since he was a young child. When he was as
young as 7 years old, he had intrusive
thoughts about accidentally harming his
family by leaving the oven on and fleeting
images related to sexual encounters with
strangers. Isaac grew up in a low-income
neighborhood in Brooklyn, New York, and
spent much of his childhood caring for his
two younger siblings, while his parents
worked multiple jobs to support his educa-
tional aspirations. In public school, Isaac
was a conscientious student who loved
learning about math and science and made
friends with similar interests. Throughout
his childhood and adolescence, Isaac wit-
nessed racial injustice first-hand in his
community, as many of his Black peers
would be arrested for petty crimes and he
would be frequently stopped and ques-
tioned by law enforcement officers. In
addition, he was constantly bombarded
with images and news stories that depicted
Black men in his community as violent
criminals incapable of thwarting their neg-
ative emotions and violent behaviors. Con-
sequently, when he started experiencing
aggressive obsessions, he interpreted this to
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mean that he could be innately dangerous,
and that harboring such violent thoughts
about others made him exactly the kind of
Black criminal depicted in the news. He
spent most of his young adulthood devel-
oping and implementing strategies (e.g.,
compulsions) to neutralize and suppress
his intrusive thoughts and images out of
fear that he could act on these thoughts or
be outed for having these thoughts, despite
the fact that these thoughts were in direct
opposition to how he truly viewed himself
as a kind and caring individual. When he
accepted his first post-undergraduate job
as a mid-level consultant for a technology
startup in Boston, which required a major
move from New York, he noticed a signifi-
cant increase in the frequency of his obses-
sive thoughts and compulsions as well as
intensity of negative emotions that fol-
lowed (e.g., shame, guilt, disgust). He partly
attributed these thoughts to being sur-
rounded by more White men and women
in his new role. Soon after, he started expe-
riencing symptoms of depressed mood and
lack of interest, which he greatly attributed
to a worsening of his OCD symptoms.

Currently, Isaac spends over 5 hours per
day plagued by intrusive thoughts about
being dangerous to others and by images of
stabbing close female friends and family
members. To reduce the anxiety he experi-
ences from these violent thoughts and
images, he engages in time-consuming
compulsive behaviors, such as checking his
surroundings for women and researching
crime news or characteristics of violent
criminals. In addition, he avoids social
interactions, such as dating (especially
White women, despite his desire to engage
with them), out of fear that he will find
himself alone with a White woman, act on
his intrusive thoughts, and end up in jail for
hurting her. Over time, through repeated
reliance on his compulsions to manage his
distressing obsessions, Isaac ultimately
developed and reinforced a rigid belief that
his unwanted thoughts and negative emo-
tions were inherently dangerous and
worse, unchangeable.

Integrating Affective Neuroscience
Into Isaac’s Case Conceptualization

Based on Isaac’s encounter with the
White woman in the scenario described
above, a negative appraisal could reflect
Isaac’s deep irrational fear of being capable
of harming others (an OCD-driven fear),
or a rational belief that he is perceived as a
threat (driven by his repeated experiences
of racism and microaggressions), or a com-

bination of both. A culturally informed
cognitive behavioral case conceptualiza-
tion of Isaac’s symptoms would incorpo-
rate both the OCD-relevant cognitive dis-
tortions and compulsions, as well as his
experiences of repeated racial trauma, in
understanding how his OCD symptoms
have developed and been maintained.
Here, racial trauma can be formulated as a
major source of psychosocial stress that
interacts with psychological diatheses to
lead to the development of OCD. Based on
this case conceptualization, treating Isaac’s
race-based negative appraisals as mis-
appraisals that need to be restructured
during treatment is harmful, as it may
invalidate the heightened threat of danger
that he experiences frequently because of
his race.

From an affective neuroscience per-
spective, this case conceptualization can be
made richer by incorporating biological
correlates and diatheses that have been
proposed in neurocognitive theories of
OCD to contribute to Isaac’s symptoms.
Clients who ascribe to biopsychosocial
models of OCD may be particularly inter-
ested to learn how their behavior and biol-
ogy interact with the environment in a
dynamic manner to cause symptom wors-
ening, as this may help provide the key to
manipulating those patterns toward recov-
ery. In this article, we propose that racism,
like any source of psychosocial stress,
would be expected to interact with biologi-
cal mechanisms underlying a psychiatric
disorder. We will describe the advantages
of addressing treatment for a case like Isaac
from a cultural humility-informed cogni-
tive behavioral framework that integrates
neuroscience principles. We will also dis-
cuss important considerations in providing
clinical care within this context, and pro-
vide practical suggestions for implement-
ing actionable steps.

The Neuroscience of OCD, Emotion
Regulation, and Race

OCD is a disorder characterized by
unwanted thoughts, images, or impulses
(i.e., obsessions)—that are perceived as
particularly disturbing, important, and
meaningful—and repetitive physical
and/or mental behaviors (i.e., compul-
sions) that an individual feels compelled to
perform in response to obsessions. There is
strong evidence supporting a biopsychoso-
cial model of OCD, which purports that
biological substrates, psychological phe-
nomena, and the social context contribute
to the development and maintenance of

obsessions and compulsions. While no
research has analyzed the intersection of
race, neuroscience, and OCD specifically, it
has been hypothesized that traumatic race-
based experiences may hasten the develop-
ment of OC symptoms, among those pre-
disposed to OCD (Williams & John, 2017).
Furthermore, individuals with OCD who
identify as Black often experience greater
impairment in multiple domains and have
been shown to be less likely to achieve
symptom remission (Himle et al., 2008).

Biologically, dysfunction of the cortico-
striatal-thalamo-cortical circuits, as well as
regions associated with disruptions in
habitual behaviors, are believed to underlie
OCD symptoms (Gillan et al., 2015; Milad
& Rauch, 2012; van den Heuvel et al.,
2016). The neuroanatomical circuitry
underlying OCD may interact with the
environment through learning experiences
that lead to negative feedback loops. For
instance, in Isaac’s case, each time he expe-
rienced an unwanted aggressive or sexual
obsession, he automatically viewed it as
evidence and confirmation that he truly
was dangerous. Clients may benefit from
some basic neuroeducation about both the
neurobiology of OCD as well as learning-
dependent plasticity—the brain’s ability to
form new and/or reorganize already exist-
ing neural connections as a result of learn-
ing and experience—as it can provide vali-
dation as to why a negative feedback loop
was created in the first place (e.g., to avoid
a negative, fearful, or harmful outcome, to
prevent obsessions, or race-based discrim-
ination; Masten et al., 2011; Miller, 2016).
In fact, some findings show that neuroedu-
cation related to mental illness can pro-
mote self-efficacy and optimism in disor-
der prognosis (Farrell et al., 2015; Lebowitz
et al., 2014).

There is also extensive research on the
neuroscience of explicit emotion regula-
tion processes (e.g., appraisal), which sup-
ports a dual-process model (Gyurak et al.,
2011) involving complex interactions
between higher-level cortical systems and
more primitive subcortical or limbic sys-
tems (Buhle et al., 2014; Ochsner & Gross,
2005; Ochsner et al., 2012). Emotion regu-
lation is achieved through top-down con-
trol of subcortical, limbic structures by
engaging higher-level cortical systems. For
example, higher-level cortical regions asso-
ciated with attentional control and work-
ing memory (e.g., the dorsolateral pre-
frontal cortex [DLPFC], inferior parietal
cortex, anterior cingulate cortex [ACC])
are recruited when implementing both
adaptive and maladaptive emotion regula-
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tion strategies (e.g., reappraisal, but also
conscious avoidance; Ochsner et al., 2002).
Other cortical regions, such as the ventro-
lateral prefrontal cortex (VLPFC) and dor-
somedial prefrontal cortex, foster the selec-
tion of goal-appropriate responses and
interpretation of emotional states of one-
self or others (Ochsner & Gross, 2005).
Higher-level cortical areas (e.g., the
DLPFC) then project to ventromedial pre-
frontal midline structures (e.g.,
orbitofrontal cortex, ventromedial pre-
frontal cortex [VMPFC]), which inhibit
limbic structures like the amygdala (Siegle
et al., 2007). Among individuals with emo-
tion regulation difficulties, there is thought
to be a deficit in the flexible recruitment of
higher-level cortical areas like the DLPFC,
which leads to a difficulty in regulating
emotional responses and causes these indi-
viduals to favor negative appraisals (Hof-
mann et al., 2012).

Exposure and Response Prevention
(ERP), the gold standard and most empiri-
cally supported psychological treatment for
OCD, may enhance flexibility in psycho-
logical and neural processes (Thorsen et al.,
2015). As clients learn to differentially
recruit and mobilize regulatory brain
regions to support more adaptive function-
ing (e.g., through reappraisals) during ERP,
improvements in brain connectivity ensue
(Buhle et al., 2014). The biological
processes that implement adaptive emo-
tion regulation (e.g., greater activation in
higher-level cortical areas like the DLPFC;
Buhle et al., 2014) may be reshaped with
reappraisal skills, indicating the malleabil-
ity and sensitivity of the brain during new
learning experiences. In addition, studies
have demonstrated changes in brain activa-
tion and connectivity in response to CBT
exposure techniques as critical compo-
nents of treatment for OCD (e.g., Fullana
et al., 2014; O’Neill et al., 2013). Providing
examples of how ERP promotes adaptive
learning-dependent plasticity and teaching
more adaptive emotion regulation skills
during treatment may equip clients with a
powerful and robust toolkit for interpret-
ing and responding to a wide variety of
emotionally evocative situations.

In contrast to the neuroscience of OCD
and emotion regulation literature, research
investigating the neural correlates of race-
based discrimination and racial stress
remains more limited. Existing literature
on this topic, however, has uncovered var-
ious brain regions implicated in experi-
ences of perceived racial discrimination,
perceived exclusion because of race, face
perception based on racial group represen-

tations, and racial stress (e.g., amygdala,
fusiform face area, ACC, insula, DLPFC,
VMPFC, and VLPFC; Kubota et al., 2012;
Masten et al., 2011). It is not surprising that
this network of brain regions includes
those associated with emotion processing,
face processing, conflict between prepotent
and intentional response tendencies,
salience detection, and top-down executive
control (Berger & Sarnyai, 2014; Han et al.,
2020; Masten et al., 2011; Wright et al.,
2020). Together with evidence that all
forms of environmental stressors can
impact the brain via allodynamic processes
(McEwen & Gianaros, 2011), it is likely
that—in cases like that of Isaac—experi-
ences of racial stress and race-based dis-
crimination interact with emotion regula-
tion neurocircuitry and vice versa.

A major caveat of the literature intro-
duced above is that neuroscience research
has developed mostly independently from
research on culture, racial stress, ethnicity,
and OCD. For instance, while past research
suggests that racial experiences have an
individual and cumulative effect on the
neural pathways of the brain (Berger &
Sarnyai, 2014; Masten et al., 2011; Wright
et al., 2020), no studies to date have investi-
gated the neural representations of these
experiences in people with OCD specifi-
cally or how they may modulate the cir-
cuitries that give rise to or maintain OCD
symptoms, as may be the case for someone
like Isaac. Another limitation of the avail-
able literature is that the vast majority of
empirical studies in this area have been
conducted on primarily small, White sam-
ples (Henrich et al., 2010), and therefore
not representative of the rest of the popula-
tion. A recent study showed that sample
composition significantly impacted age-
related variation in brain structure
(LeWinn et al., 2017), and highlights the
problem of selection bias in small, racially
homogeneous studies, typically the norm
in neuroscience and clinical psychology
research. Indeed, there is evidence of sys-
tematic exclusion of Black research partic-
ipants in studies employing other methods
such as electroencephalogram (e.g., Eti-
enne et al., 2020), psychophysiological
measurement of skin conductance (e.g.,
Kredlow et al., 2017), and genome-wide
association studies (Weinberger et al.,
2020). Within an antiracist framework, the
broader implicit assumption caused by the
lack of inclusivity in the neuroscience of
OCD and emotion regulation literatures is
that sociocultural factors such as racism
and discrimination do not influence brain
functioning and development, which is not

only false but also harmful in a clinical care
context. Critical race perspectives propose
that this type of systematic exclusion of
marginalized communities in clinical neu-
roscience research serves to uphold White
supremacist ideology in science and main-
tains the status quo (e.g., large racial dis-
parities in access to treatment).

Important Considerations for
Making Neuroscience-Grounded

and Culturally Informed Case
Conceptualizations

Cultural humility is an approach to
treatment, in contrast to cultural compe-
tence, that fosters engagement of diverse
clients in therapy by actively addressing
inequities through personal accountability
and self-reflection (Fisher-Borne et al.,
2015). From a cultural humility lens, ther-
apy could begin with a careful assessment
of the client’s self-identified social posi-
tions and views on biological, psychologi-
cal, and social contributions to their illness.
This would include understanding the
ways in which racial identity, discrimina-
tion, and traumas may or may not interplay
with a client’s symptoms or worldviews
about their illness. A therapist should con-
sider cases when involving spiritual, reli-
gious, or cultural leaders in treatment is
necessary to support and validate their
beliefs, attitudes toward healing, and psy-
chological worldview, as well as build a
strong therapeutic alliance, as has been
more commonly done in treating clients
with scrupulosity concerns in OCD (Hup-
pert & Siev, 2010). Once these vital consid-
erations are examined, an individually tai-
lored case conceptualization can be
developed that incorporates neuroeduca-
tion to the extent that a client is ready and
willing to explore this approach (Miller,
2016). When including neuroeducation, it
is important to recognize that CBT comes
from a primarily Western, Eurocentric per-
spective of treatment with explicit assump-
tions about empiricism and psychological
change that are not universally accepted
(Sookman et al., 2021).

In Isaac’s case, it is particularly impor-
tant to consider the role of racism in the
development of his OCD symptoms, and
how the structural inequities associated
with anti-Black prejudice and discrimina-
tion have contributed to his fear of fulfill-
ing the stereotype of the aggressive and
over-sexualized Black man, which Isaac has
to some degree internalized. Accordingly,
while some of his beliefs may be distorted
(e.g., “I’m a dangerous man capable of
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hurting loved ones”), others may be accu-
rate (e.g., “White women are more likely to
perceive me as dangerous”). Avoidance of
White women may very well be adaptive to
cope with racial stress. A therapist might
begin therapy with Isaac by providing a
safe environment to examine his beliefs
more closely and assess the learning experi-
ences that have played a role in the devel-
opment of his obsessive beliefs. If appro-
priate, referencing the neuroscience
literature to offer education on the adapt-
ability and flexibility of his beliefs and
behaviors may be helpful. For example, a
neurocognitive explanation could be
described to Isaac as one way that his com-
pulsions and avoidance behaviors could
have developed initially to serve his sur-
vival as an adaptive coping strategy, but
then became overgeneralized to situations
in which they are no longer helpful. Given
the very realistic threat that some of the sit-
uations Isaac fears pose to him as a Black
man (e.g., walking alone late at night
behind a White woman), Isaac may need to
gain even more flexibility in regulatory
brain areas (e.g., DLPFC) than someone
with a different learning history to help dis-
cern cues that are functionally tied to his
OCD versus a realistic race-based concern
(or both). This can be achieved by con-
ducting detailed functional assessments of
situations that trigger his anxiety to help
him learn when OCD-relevant interven-
tions versus coping interventions for
reducing racial harm are most needed.
Such discrimination training is likely to
yield more cognitive flexibility, which
could be potentially represented in changes
in DLPFC functioning. Although certain
neurocognitive interventions have been
shown to target the DLPFC more directly
(e.g., Cognitive Control Training, Tran-
scranial Magnetic Stimulation; Grassi et al.,
2018; Siegle et al., 2007), more research is
needed to examine the effect of such inter-
ventions on clients of color. The emphasis
on brain plasticity in response to the learn-
ing from the environment could be greatly
beneficial in restructuring Isaac’s incorrect
belief that his thoughts and emotion regu-
lation strategies are fixed. Ultimately, inte-
grating a neurocognitive perspective in
treatment may provide Isaac with a better
understanding of how and why he has
developed obsessive thoughts and compul-
sions and provide him with a sense of
agency in his ability to change these basic
emotional regulatory processes.

In addition to psychoeducation, when
tailoring in-vivo exposures, extra caution
must be paid to ensure that Isaac is never

placed in actual physical or emotional
harm due to potential for racism (e.g., run-
ning behind a White woman late at night,
breaking even minor laws while driving).
Racial microaggressions have been
reported as a common occurrence in
clients of color and treatment should
actively address microaggressions to both
manage the client’s experience of racial
stress and trauma, as well as enhance the
client’s sense of coping and well-being (Sue
et al., 2019). More effective in-vivo expo-
sures are values-driven and might include
having Isaac attend a friend’s afternoon
birthday party, making an effort to intro-
duce himself to at least two White women
or going on a date with a White woman (to
the extent that he is interested in meeting
and dating them), talking to women out in
public, or writing the word “knife” or
“stabbing” multiple times on paper while a
White woman is in the room. It bears
noting that in-vivo exposures should
always be driven by the client’s values, such
that confronting feared situations or stim-
uli allows the client to re-engage in person-
ally meaningful activities that might have
been avoided previously.

Practical Suggestions for Integrating
Neuroscience- and Culturally

Informed Care
Providing culturally informed treat-

ment for OCD that includes appropriate
references to the neuroscientific literature
may foster a deeper understanding of the
“learning” and “unlearning” of OCD
mechanisms through cognitive behavioral
interventions; however, there are substan-
tial gaps in the current clinical psychology
and neuroscience literature that limit its
integration within clinical practice. A more
inclusive clinical neuroscience must be the
minimum standard upon which our evi-
dence base for treatment is built. Toward
this goal, we provide the following research
and clinical recommendations to advance
literature on emotion regulation, racial
stress, and other treatment-related psycho-
logical mechanisms in both clinical psy-
chological science and neuroscience; rec-
ommended readings from the reference list
are noted with an asterisk (*). We would
like to note that these recommendations
are by no means comprehensive and may
be extended to broaden inclusivity of
groups additionally marginalized based on
factors beyond race, such as age, sex,
gender, physical disability, religion, and
class.

Research Recommendations
1. Examine the neural representations

of racialized social experiences and how
they may modulate the circuitries involved
in emotion regulation, habit formation, or
other cognitive and behavioral mecha-
nisms that underlie the development or
maintenance of OCD and related psychi-
atric symptoms.

2. Consistently report race and ethnic-
ity variables in empirical articles investigat-
ing emotion regulation and OCD to char-
acterize the study sample, highlight
limitations to the generalizability of study
findings, and acknowledge that the variable
of interest is not race, but rather racism and
the impact of racial stress and trauma,
which are likely to impact neural circuitry.

3. Clearly define the target sample and
consistently report sampling and recruit-
ment methodology, especially for smaller
studies where representative sampling is
not feasible (Falk et al., 2013; LeWinn et al.,
2017).

4. Carefully assess community needs to
understand meanings given or not given to
scientific knowledge, principles such as
consent and confidentiality, and research
participation by meeting with community
leaders and members, and developing an
ethically-informed and co-created
approach to the study question itself (Brief
& Illes, 2010).

5. Create study procedures that equi-
tably support the recruitment and reten-
tion of diverse participants to ensure that
individuals are not systematically excluded.
Modifications for study recruitment may
be necessary, such as providing means for
transportation, being more flexible with
the timing and/or administration of MRI
scans, providing translated study materials
or enabling interpreter services, modifying
existing study measures, or moving study
procedures to a safer/more accessible part
of town wherever possible. Compare the
demographic characteristics of participants
who were screened and enrolled, in order
to assess systematic factors associated with
attrition and outlier detection (with regard
to MRI-related motion confounds, other
noise variables, and primary outcome vari-
ables).

Clinical Recommendations
1. For clients who ascribe to biopsy-

chosocial explanations of OCD, it may be
helpful to provide some basic neuroeduca-
tion about the neurobiology of OCD as
well as learning-dependent plasticity as it
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relates to disorder development and treat-
ment.

2. Increase clinical training and educa-
tion surrounding treatment of Black,
Indigenous, and People of Color (BIPOC)
with OCD and related disorders specifi-
cally.

3. Consider broader sources of variabil-
ity in adaptive emotion regulation, being
careful to not pathologize emotional regu-
lation strategies in every context; consider
contextual factors (e.g., situations involv-
ing racial microaggressions) that impact
emotion regulation processes and carefully
assess the function of your client’s
responses in individual situations.

4. Be mindful of the pitfalls of existing
OCD measures used to capture clients’
symptoms. For example, traditional clini-
cian-rated symptom measures (e.g., the Y-
BOCS) may not capture changes ade-
quately when certain compulsions or
avoidance strategies are adaptive in the
context of racial stress and trauma. Addi-
tionally, some self-report measures (e.g.,
the Padua Inventory) may not capture cul-
tural differences (Williams et al., 2017). In
these circumstances, one might consider
supplementing these existing measures
with qualitative assessments as needed.

5. Include spiritual/religious or cultural
leaders, if applicable, in treatment to
develop a culturally informed approach to
treatment and strengthen the therapeutic
alliance (Huppert & Siev, 2010; Williams &
Jahn, 2017).
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TARGETING UPSTREAM, stable risk factors
for disease is an approach often taken by
public health officials to reduce health dis-
parities, improve prevention and treatment
efforts, and reduce the impact of disease
burden on individuals, families, and soci-
eties (Braveman et al., 2011; Gehlert et al.,
2008; Patel et al., 2010; Williams et al.,
2008). A similar approach can be taken at
the individual level to determine stable,
trait-level characteristics that increase risk
for disorder development. In psychiatry, a
growing emphasis is being placed on
understanding these stable, trait-level char-
acteristics as the field moves away from
diagnostic categorizations and towards a
more dimensional, systems-level under-
standing of mental health disorders (Insel
et al., 2010). Examinations of risk factors
that are generally stable but responsive to
treatment can offer important insights into
both etiological and treatment models.

Intolerance of uncertainty (IU) is one
trait-level risk factor that meets these crite-
ria: it is relatively stable over time without
intervention (Bottesi et al., 2019; Buhr &
Dugas, 2002, 2006) but also responsive to
treatment (e.g., Bomyea et al., 2015; Dugas
& Ladouceur, 2000). IU is defined as a bias
towards perceiving uncertainty as danger-
ous, troubling, or problematic, accompa-
nied by difficulty tolerating the discomfort
that arises when presented with insufficient
information (Carleton, 2016a, 2016b;
Dugas, Buhr, et al., 2004; Freeston et al.,
1994). The goal of the current paper is to
provide a rationale for the relevance of
treating IU rather than, or in addition to,
anxiety symptoms. We review research
showing that IU is a cognitive risk factor
for anxiety disorders, discuss its cross-cul-
tural stability, and present a model for the
underlying neural mechanism of the asso-
ciation between IU and anxiety. We then
outline how this work supports our ability
to apply these treatments across anxious
populations, ultimately opening the door
for better targeted treatments and
improved treatment response.

Intolerance of Uncertainty as a
Cognitive Risk Factor for Anxiety
Anxiety disorders affect as many as 31%

of individuals across the lifespan (Kessler et
al., 2009) and are associated with consider-
able impairment, including increased risk
for suicide (Nock et al., 2010), early mortal-
ity and increased risk of cardiac complica-
tions (Roest et al., 2010), decreased occupa-
tional participation, performance, and
productivity (Erickson et al., 2009; OECD,
2015), and decreased quality of life (Mend-
lowicz & Stein, 2000; Olatunji et al., 2007).
Anxiety disorders are also among the earli-
est onset (Kessler et al., 2005) and most fre-
quently diagnosed mental health condi-
tions in youth (Franz et al., 2013;
Merikangas et al., 2011; Salum et al., 2013).

Anxiety is a universal human experi-
ence and occasional anxiety, or the feeling
of discomfort or distress in the face of
threat, serves both motivating and protec-
tive roles in everyday life (Klein, 2009;
Murray et al., 2009; Simpson et al., 2010).
This poses a challenge for the current diag-
nostic nosology as patients rarely exhibit
symptoms of only one anxiety disorder
(Goldstein-Piekarski et al., 2016). Those
with anxiety disorders typically display a
combination of emotional distress, fear,
worries, cognitive distortions, irritability,
and physical symptoms (e.g., stomach
aches, headaches, body aches). While some
symptoms may be specific to a disorder,
such as fears of negative evaluation in an
individual with social anxiety disorder, the
same individual may also worry about
broader issues like the weather. Therefore,
targeting a constellation of symptoms char-
acteristic of a given anxiety disorder (e.g.,
separation fears for separation anxiety or
social fears for social anxiety) is unlikely to
ameliorate all anxiety symptoms. This may
help to explain why cognitive behavioral
treatments are not fully effective for all
individuals (Hofmann, Asnaani, et al.,
2012; Newby et al., 2015). Further, diag-
nostic stability of anxiety disorders, even

within the same individual, is low (Hov-
enkamp-Hermelink et al., 2016), and the
constellation of anxiety symptoms an indi-
vidual experiences at a given time can vary
as a function of development and personal-
ity factors as well as environment and
social learning, including ethnocultural
background, parenting practices, and
acculturative experiences (Gordon &
Teachman, 2008; McLaughlin et al., 2007;
Varela et al., 2004). In fact, longitudinal
studies of anxiety suggest that anxiety pre-
sentation changes across the lifespan, and
so treating anxiety symptoms within the
context of an individual disorder is unlikely
to address the underlying etiology or pre-
vent long-term changes in anxiety presen-
tation (Hovenkamp-Hermelink et al.,
2016). Thus, examining broader etiological
factors for anxiety that may underlie such
variable presentations and targeting these
in treatment is likely to be more effective
(Barlow et al., 2004; Boswell et al., 2013;
Gordon & Teachman, 2008).

There are numerous behavioral and
cognitive models of anxiety that serve as
the basis of cognitive-behavioral interven-
tions. For example, behavioral models
posit that anxiety is maintained when
avoidance of feared stimuli is negatively
reinforced by feelings of relief (Krypotos et
al., 2015). As a result, individuals are more
likely to avoid such feared stimuli in the
future and never learn that such stimuli are
not dangerous. Exposure-based interven-
tions aim to address this negative rein-
forcement cycle (Barlow, 1988). Alterna-
tively, cognitive theories of anxiety suggest
that individuals with anxiety disorders tend
to overestimate the danger associated with
the threat as well as demonstrate atten-
tional biases towards or away from threat,
which can further exacerbate anxious dis-
tress (Zinbarg et al., 1992). As a result, cog-
nitive treatments aim to modify such cog-
nitions and recent cognitive training
interventions have been developed to shift
attention away from threat to minimize
such biases (Beck et al., 1974; Chambless &
Gillis, 1993). For a more comprehensive
review of neurocognitive, cognitive, and
behavioral models of anxiety, please see
Sylvester et al. (2012), Zinbarg et al. (1992),
and Hofmann, Sawyer, et al. (2012).

IU models of anxiety disorders incor-
porate both cognitive and behavioral theo-
ries to explain the development and main-
tenance of anxiety symptoms (Carleton,
2012; Dugas, Buhr, et al., 2004). Specifi-
cally, theorists posit that IU is the cognitive
schema through which individuals per-
ceive uncertainty in the environment,
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while anxiety or worry is the subsequent
mental reaction or coping response to the
perceived uncertainty (Dugas, Buhr, et al.,
2004; Lee et al., 2010). As such, IU is asso-
ciated with both cognitive (appraisal)
biases and avoidance behaviors. Appraisal
biases associated with IU reflect the ten-
dency of individuals with high IU to
demonstrate global, stable, and intrinsic
attributions for uncertain (and therefore
negatively perceived) events, as well as spe-
cific, unstable, and extrinsic attributions
for more certain (and therefore positively
perceived) events (Abramson et al., 1978;
Freeston et al., 1994; Jacoby, 2020; Koerner
& Dugas, 2007; Malivoire et al., 2019;
Oglesby et al., 2019; Van Lancker Sidtis et
al., 2006). Thus, those with high IU are
more likely to be hypervigilant to uncer-
tainty, demonstrating visual attention and
recall processing biases toward uncertain
stimuli (Fergus et al., 2013; Fergus & Car-
leton, 2016; Morriss et al., 2018; Van
Lancker Sidtis et al., 2006) and detecting
ambiguity when levels of uncertainty are
relatively low or nonexistent (Buhr &
Dugas, 2006; Dugas et al., 2001; Dugas &
Robichaud, 2007; Freeston et al., 1994;
Ladouceur et al., 1997). Additionally, those
with high IU tend to overestimate both the
cost and probability of uncertain negative
outcomes (Bredemeier & Berenbaum,
2008; Nelson et al., 2016; Nelson et al.,
2014) and inappropriately weigh small,
immediately available, certain rewards,
over uncertain positive outcomes occur-
ring further in the future (Luhmann et al.,
2011; Macatee et al., 2015; Radell et al.,
2016). When uncertainty is detected, those
with high IU tend to seek out more infor-
mation in an effort to minimize or avoid it
(Dugas, Buhr, et al., 2004; Dugas, Schwartz,
et al., 2004; Koerner & Dugas, 2007), result-
ing in slower response styles and poorer
behavioral performance on everyday tasks,
such as typing (Thibodeau et al., 2013) and
probability prediction (Hezel et al., 2019;
Ladouceur et al., 1997). Attempts to mini-
mize uncertainty also contribute to a rigid
cognitive style among those with high IU as
well as decreased access to cognitive flexi-
bility and adaptive coping mechanisms
(Boelen & Lenferink, 2018; Doruk et al.,
2015).

IU can be subdivided into prospective
IU, or the desire for predictability and the
tendency for uncertainty to result in appre-
hensive anxiety prior to feared events, and
inhibitory IU, or the tendency for uncer-
tainty to cause behavioral inhibition or
paralysis (Carleton et al., 2007). This sub-
division further highlights the importance

of both cognition and behavior in the IU
model of anxiety. Indeed, there is evidence
to suggest that these two facets of IU
uniquely contribute to the development of
worry and anxiety. Prospective IU has been
theoretically implicated in the develop-
ment of worry due to its relationship with
future-oriented apprehension (Carleton et
al., 2007; Dugas et al., 1997), while
inhibitory IU is theorized to predict behav-
ioral paralysis or a “freeze” response in the
presence of uncertainty. However, experi-
mental work has implicated prospective IU
in emotion modulation (MacNamara,
2018) and inflexible avoidance (Flores et
al., 2018), while inhibitory IU has been
associated with increased rumination,
worry, and procrastination (Boelen &
Lenferink, 2018; Fourtounas & Thomas,
2016; Hong & Lee, 2015). Further, when
compared to prospective IU, inhibitory IU
has been associated with higher levels of
distress and greater impairment, indicating
that inhibitory IU may be the more debili-
tating component of IU (Boelen &
Lenferink, 2018; Hong & Lee, 2015). There
is mixed support for the unique contribu-
tions of prospective and inhibitory IU in
the literature (Hale et al., 2016), suggesting
that there may not be a clear distinction
between them. Nevertheless, IU as a single
construct has been consistently linked to
both cognitive and behavioral components
that contribute to the development and
maintenance of worry and anxiety (Car-
leton, 2012; Dugas, Buhr, et al., 2004).

Early studies highlighted the role of IU
in generalized anxiety disorder (GAD; e.g.,
Boelen & Carleton, 2012; Buhr & Dugas,
2006; Dugas et al., 1998; Mahoney &
McEvoy, 2012; McEvoy & Mahoney, 2012)
and demonstrated that changes in levels of
IU predict and precede changes in worry in
both clinical (Dugas & Ladouceur, 2000;
Dugas & Koerner, 2005) and nonclinical
(Ladouceur et al., 2000) samples. Since
then, IU has been identified as a contribu-
tor to other anxiety-related disorders and
problems such as social anxiety (e.g. Boelen
& Carleton, 2012; Carleton, Collimore, et
al., 2010; McEvoy & Mahoney, 2012),
obsessive-compulsive disorder (e.g. Boelen
& Carleton, 2012; Mahoney & McEvoy,
2012; McEvoy & Mahoney, 2012; Tolin et
al., 2003), panic disorder (Carleton et al.,
2014; Mahoney & McEvoy, 2012; McEvoy
& Mahoney, 2012) and health anxiety (e.g.
Boelen & Carleton, 2012; Deacon &
Abramowitz, 2008; Fergus & Valentiner,
2011). In fact, inducing IU in nonclinical
adults leads to an increase in compulsive
behaviors, such as increased health moni-

toring and reassurance seeking, that are
common in these anxious populations
(Faleer et al., 2017; Mosca et al., 2016;
Rosen et al., 2007). As such, it is now con-
ceptualized as a transdiagnostic risk factor
(Carleton, 2012).

Of note, IU may represent a particularly
salient vulnerability factor for mental
health problems in diverse populations in
the United States. For example, IU appears
to mediate the relationship between symp-
toms of posttraumatic stress disorder and
depression among African American vet-
erans (Hollingsworth et al., 2018) and to
exacerbate trauma symptom severity
among trauma-exposed Latina college stu-
dents (Arbona et al., 2021). Studies of Black
college students have found that IU medi-
ates the relationship between perceived
racial stress and worry (Rucker et al., 2010)
as well as exacerbates the relationship
between perceived microaggressions and
anxiety symptoms (Liao et al., 2016). Fur-
ther, heightened IU has been associated
with increased willingness to seek mental
health treatment among Black college stu-
dents with low perceived discrimination
but not those with high perceived discrim-
ination (Dean et al., 2018). According to
this model, among Black students with low
perceived discrimination, high IU con-
tributes to increased anxiety symptom
severity and drives them to seek treatment.
Thus, targeting IU in treatment is of partic-
ular importance to alleviate their distress.
However, in ambiguous situations, such as
those occurring prior to scheduling a
mental health appointment, high IU may
heighten perceived discrimination among
Black students with already elevated per-
ceived discrimination and reduce help-
seeking (Dean et al., 2018). This study and
others have demonstrated positive associa-
tions between elevated perceived discrimi-
nation and cultural mistrust, suggesting
that those with elevated perceived discrim-
ination may experience greater cultural
mistrust and therefore be less willing to
seek treatment or disclose difficulties once
involved in treatment (Casagrande et al.,
2007; Dean et al., 2018; Jackson et al., 1996;
Whaley, 2001). Perceived discrimination
and cultural mistrust may further interact
with IU to decrease willingness to seek
mental health treatment (Casagrande et al.,
2007; Dean et al., 2018), increase prema-
ture termination (Casagrande et al., 2007;
Whaley, 2001), and contribute to dispro-
portionate outpatient mental health service
usage among Black individuals (Cheung &
Snowden, 1990; Snowden, 1999). These
findings highlight the interaction between
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IU and salient cross-cultural factors, and
how they together may contribute to treat-
ment adherence and treatment outcomes
(Griner & Smith, 2006; Schraufnagel et al.,
2006). Additional research in this area is
necessary to better understand the associa-
tions between racial stress, IU, and psy-
chopathology among ethnically diverse
populations.

The Intolerance of Uncertainty Scale
(IUS; Freeston et al., 1994) is the most
widely used measure of IU. This 27-item
scale was developed to assess 5 factors of IU
that contribute to a single latent score: (1)
uncertainty is unacceptable and should be
avoided, (2) being uncertain reflects badly
on an individual, (3) uncertainty is frus-
trating, (4) uncertainty causes stress, and
(5) uncertainty prevents action (Freeston et
al., 1994). Later factor analytic models
argued for a shortened version of this scale
to reduce item redundancy and unrelated-
ness (Carleton et al., 2007; Norton, 2005).
The shortened version of the IUS consists
of 12 items measuring both inhibitory IU
and prospective IU (Carleton et al., 2007).
The 12-item IUS has also been modified for
use with children as self-report and parent-
report measures (Comer et al., 2009; Cor-
nacchio et al., 2018).

Both versions of the IUS (i.e., the full
length and shortened versions) have been
examined and validated in healthy and
clinical populations (e.g. Birrell et al., 2011;
Buhr & Dugas, 2002; Carleton, Gosselin, et
al., 2010; Carleton et al., 2012; Carleton et
al., 2007; Fergus & Wu, 2013; Renjan et al.,
2016; Sexton & Dugas, 2009; Wilson et al.,
2020) and have been translated into
numerous languages, including Dutch (de
Bruin et al., 2006; Helsen et al., 2013),
French (Freeston et al., 1994), Chinese
(Chen et al., 2018; Li et al., 2020; Yang,
2013; Yao et al., 2021), Turkish (Pak et al.,
2021; Sarıçam et al., 2014), Brazilian Por-
tuguese (Kretzmann & Gauer, 2020), and
Persian (Zemestani et al., 2021). This has
allowed for the examination of IU across
cultures, which has generally shown stabil-
ity across individuals from different coun-
tries, races, and ethnic backgrounds. Addi-
tionally, within the United States,
researchers found that college students
from diverse racial and ethnic groups per-
formed similarly on the IUS, and the over-
all construct of IU showed strong reliability
and validity across these groups (Fergus &
Wu, 2013; Norton, 2005). However, there
is also some evidence to suggest that indi-
vidual items on the long form of the IUS
function differently across ethnoracial
groups, resulting in poor factor inter-

pretability, despite high convergent valid-
ity and internal consistency across groups
(Norton, 2005). While more research is
needed to understand the reason for this
difference, this work suggests that leverag-
ing the abbreviated IUS or examining only
a single IU factor may increase validity
when utilizing the IUS cross-culturally
(Hale et al., 2016; Norton, 2005).

The Salience Network Links Intoler-
ance of Uncertainty and Anxiety
Despite significant improvements in the

efficacy of psychosocial and pharmacolog-
ical interventions for anxiety, these treat-
ments remain only moderately effective for
most patients (Hofmann, Asnaani, et al.,
2012; Hofmann & Smits, 2008; Newby et
al., 2015). As such, we need to leverage
alternative avenues beyond traditional
clinical research trials for understanding
how normal anxiety becomes pathological
(etiology), the factors and symptoms that
maintain anxiety disorders (pathophysiol-
ogy), and the factors that contribute to
recovery (plasticity) to bridge the remain-
ing gaps in treatment recovery outcomes.
Advances in neuroimaging technology
offer unique opportunities for improving
currently available clinical interventions
and aiding in the development of holistic,
multimodal treatments for comprehensive
mental health care by offering insight into
anxiety etiology, pathophysiology, and
plasticity (Wojtalik et al., 2018).

To demonstrate how neural mecha-
nisms underlie IU and anxiety, we must
first understand how uncertainty and anx-
ious distress is typically processed in the
brain. The brain is comprised of multiple
functional networks that have been reliably
observed (Braga & Buckner, 2017; Lau-
mann et al., 2015; Power et al., 2011; Yeo et
al., 2011). The salience network, which
includes the insula and dorsal anterior cin-
gulate cortex (dACC), is important for pro-
cessing decision making, ambiguity, and
novelty, and thus, is implicated in IU
(Uddin, 2017). For example, the salience
network responds to increased uncertainty
with heightened insula activation (Paulus
et al., 2001; Sarinopoulos et al., 2010; Sim-
mons et al., 2008; Somerville et al., 2013;
Volz et al., 2003; Volz et al., 2004; White et
al., 2014), which is consistent with data
suggesting that the salience network is
implicated in identifying ambiguity and
assigning emotional interpretations (i.e.,
subjective interpretations of confidence in
one’s own decision making) in the context
of uncertainty (Schick et al., 2015; White et

al., 2014). Greater uncertainty is also asso-
ciated with increased activation in the
dACC (Krain, Hefton, et al., 2006; Krain,
Wilson, et al., 2006; Sarinopoulos et al.,
2010; White et al., 2014), though these
findings are somewhat less consistent
(White et al., 2014). As such, these two
regions within the salience network likely
work together to identify, assess, and
respond to uncertainty when it arises. This
is supported by neural models of emotion
regulation indicating that the anterior cin-
gulate cortex downregulates activity in the
insula when individuals try to regulate their
emotions, such as when using cognitive
restructuring or reappraisal (Etkin et al.,
2015).

Once uncertainty has been identified,
the salience network then communicates
this uncertainty to primary emotion cen-
ters and brain regions important for
muscle movement to direct behavior to
address potential threat and generate emo-
tional and motivational responses (Uddin,
2017). For example, theorists posit that
emotional discomfort associated with
uncertainty occurs through the salience
network’s downstream connections with
regions in the limbic system, such as the
amygdala and the orbitofrontal cortex
(Menon, 2011; Uddin, 2015, 2017). This is
supported by work that has found increas-
ing uncertainty level in choice options to be
related to activation in both the insula and
in emotional processing regions such as the
amygdala (Hsu et al., 2005; Sarinopoulos et
al., 2010; Somerville et al., 2013) and
orbitofrontal cortex (Hsu et al., 2005).
Taken together, this evidence suggests that
increases in activation in the insula and
dACC occur in response to low perceived
confidence and certainty. Subsequently,
downstream co-activation between the
salience network and amygdala drive emo-
tional responding to uncertain situations.

There is increasing evidence implicat-
ing the salience network in both those with
high anxiety and those with high IU.
Increased insula activation is associated
with anxiety cues during cognitive tasks in
individuals with social anxiety (Boehme et
al., 2015; Choi et al., 2016; Heitmann et al.,
2017; Kim et al., 2018; Klumpp et al., 2012;
Klumpp et al., 2013), panic disorder
(Schwarzmeier et al., 2019), and dental
anxiety (Lin et al., 2015) when compared to
healthy controls. Further, work in healthy
adults with high levels of anxiety suggests
similar heightened activation in the insula
in response to emotional faces (Ball et al.,
2012; Killgore et al., 2011; Kim et al., 2018;
Klumpp et al., 2013; Stein et al., 2007), neg-
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ative images (Simmons et al., 2006), social
risk (Tang et al., 2011), interoceptive pro-
cessing (Tan et al., 2018), and anticipation
of both positive (Simmons et al., 2011) and
negative images (Carlson et al., 2011; Sim-
mons et al., 2011). Behaviorally, disrup-
tions in salience network activation during
task performance may underlie anxious
individuals’ responses to uncertainty and
emotion regulation strategies. For example,
heightened insula activity has been associ-
ated with an increased likelihood of reject-
ing risky choices during a risky decision-
making task (Engelmann et al., 2015).
Studies also demonstrate attenuated insula
activation in response to aversive stimuli in
anxious individuals who use cognitive
reappraisal strategies to cope with anxious
distress (Carlson & Mujica-Parodi, 2010).
If insula activation is increased in response
to threat and decreased in response to
effective coping, then it might be predicted
that heightened insular activity blocks anx-
ious individuals’ access to adaptive coping
strategies that may reduce their distress.

Among those with high IU, heightened
insula activation has been observed during
an affective ambiguity task (Simmons et al.,
2008). Although other work has failed to
observe this relationship between high self-
reported IU scores and bilateral insula acti-
vation to uncertainty in healthy individu-
als, this relationship has been observed in
patients with GAD (Oathes et al., 2015).
Heightened IU has also been positively cor-
related with increases in right insula activ-
ity associated with anticipation of unpre-
dictable aversive images (Shankman et al.,
2014) and bilateral insula activity associ-
ated with uncertain reward (Gorka et al.,
2016).

The dACC is thought to downregulate
insula activity in response to threatening
stimuli, allowing individuals to then access
healthy coping mechanisms, such as cogni-
tive reappraisal or problem solving
(Menon, 2011). This notion is supported
by work suggesting that compared to
nonanxious controls, anxious individuals
demonstrate reduced task-based co-activa-
tion (activation in both regions when one
or the other is activated) between the insula
and the dACC (Barker et al., 2018;
Gimenez et al., 2012; Gorka et al., 2015;
Heitmann et al., 2017; Klumpp et al., 2012;
Klumpp et al., 2016; Klumpp et al., 2013;
Krug & Carter, 2010; Tang et al., 2011) and
work indicating that anxious individuals
do not recruit the dACC during emotion-
ally laden learning paradigms (Forster et
al., 2015; Klumpp et al., 2013; Krug &
Carter, 2010; Piray et al., 2019; Xu et al.,

2013). Of note, there are some task-based
studies in patients with social anxiety dis-
order that do not support this relationship
between the dACC and insula (Boehme et
al., 2015; Ziv et al., 2013). These conflicting
findings may result from variability in tasks
used or populations studied, which are
known challenges to task-based neu-
roimaging work (Gonzalez-Castillo & Ban-
dettini, 2018). Only one adult study has
evaluated functional connectivity at rest
and found salience network correlates of
anxiety. Specifically, reduced connectivity
at rest between salience network regions
was observed in 99 healthy adults who were
high in harm avoidance, a personality trait
marked by excessive worry and avoidant
behaviors (Huggins et al., 2018). Taken
together, this evidence suggests that
heightened insula and dACC activity as
well as less co-activation between these two
regions is associated with increased anxi-
ety, reduced cognitive flexibility, and less
access to adaptive coping strategies.

Despite the clear role of the dACC in
processing uncertainty, studies examining
activation in relation to IU have shown
mixed results. For example, one study
found that heightened IU was negatively
associated with uncertainty-related activity
in the dACC, dorsolateral prefrontal
cortex, and the posterior frontomedial
cortex (Schienle et al., 2010), while another
study failed to find a relationship between
dACC activation and IU in adults (Krain,
Hefton, et al., 2006). Further, there is evi-
dence of developmental shifts in the associ-
ation between IU and dACC activation
from studies of adolescents with and with-
out anxiety disorders that show positive
associations between dACC activity and IU
in adolescents that are not observed in
adults (Krain et al., 2008; Krain, Hefton, et
al., 2006). This evidence indicates that the
dACC plays a role in uncertainty process-
ing, and IU elevations may alter the func-
tioning in this region. However, additional
research is necessary to fully understand
the role of the dACC as it is associated with
IU.

Taken together, there is considerable
evidence supporting the role of the salience
network in anxiety and preliminary evi-
dence supporting its role in IU (Grupe &
Nitschke, 2013; Tanovic et al., 2018; Xu et
al., 2018). Given that IU is theorized to pre-
cede the onset of anxiety (Buhr & Dugas,
2006; Dugas, Buhr, et al., 2004), it is
hypothesized that these alterations in brain
functioning are associated with increased
attention toward uncertainty and therefore
contribute to increases in subjective feel-

ings of uncertainty, low confidence, and
greater anxiety symptoms even in the face
of adequate evidence. Additional research
is needed to clarify mixed findings in
salience network functioning associated
with IU and to improve our understanding
of neural functioning underlying an IU
model of anxiety development and mainte-
nance.

Further support for the role of the
salience network in IU and anxiety comes
from investigations that find transcranial
magnetic stimulation (TMS) of the dorso-
lateral prefrontal cortex normalizes brain
function in the dACC and insula, improves
anxiety symptoms, and recovers task per-
formance in patients with GAD (Assaf et
al., 2018). For example, in a study compar-
ing patients with GAD to healthy partici-
pants, Assaf et al. (2018) found that using
TMS on the dorsolateral prefrontal cortex
in patients “normalized” function among
salience network regions (e.g., decreased
activation in the dACC), improved behav-
ioral performance during uncertain tasks,
and reduced worry symptoms. Specifically,
prior to TMS treatment, functional con-
nectivity within the ACC and between the
dACC and the right anterior insula were
positively correlated with IU. Following
TMS treatment, patients receiving TMS
demonstrated decreased functional con-
nectivity within the ACC and reduced
worry symptoms (Assaf et al., 2018). This
study also found small, nonsignificant
reductions in IU associated with TMS
treatment; however, further research is
needed to clarify these associations. The
results of this preliminary study suggest
that the salience network may be function-
ing abnormally in individuals with anxiety
disorders when compared to their healthy
peers and that by “resetting” it, there may
be improvement in tolerance of uncer-
tainty and anxiety symptoms.

Treatment Implications
Evidence suggests that although anxiety

phenotypes may present differently across
individuals, there is reason to believe that
the underlying etiological and pathophysi-
ological mechanisms are similar. Further,
changes in IU are known to predict and
precede changes in anxiety symptoms at
both the behavioral (Buhr & Dugas, 2006;
Dugas, Buhr, et al., 2004; Dugas et al., 2012)
and neural level (Assaf et al., 2018). Thus,
targeting changes in uncertainty tolerance
represents an important mechanism for
treating anxiety disorders. For example,
emerging evidence suggests that transdiag-



350 the Behavior Therapist

D E S E R I S Y E T A L .

nostic interventions for internalizing psy-
chopathology, such as the Unified Protocol
(Barlow et al., 2011; Boswell et al., 2013),
that target mindful awareness and uncer-
tainty tolerance, rather than anxiety symp-
toms, are as effective with less treatment
dropout as disorder-specific treatments for
anxiety (Barlow et al., 2017). This is impor-
tant because anxiety symptoms, and there-
fore diagnoses, are not often stable across
time (Hovenkamp-Hermelink et al., 2016)
and so treating upstream, etiological fac-
tors associated with the development and
maintenance of anxiety disorders, such as
IU, is likely to improve treatment effective-
ness and long-term outcomes.

Treatments targeting IU typically
address both distorted cognitions and
avoidance behavior by emphasizing cata-
strophic beliefs about uncertainty and
behavioral experiments (Barlow et al.,
2011; Hebert & Dugas, 2019). For example,
Hebert and Dugas suggest addressing dis-
torted cognitions related to the negative
implications of uncertainty and beliefs that
uncertainty is unfair and spoils everything.
Behavioral experiments designed to
improve uncertainty tolerance include
those that expose individuals to uncertain
situations and then prevent safety behav-
iors (e.g., checking, seeking out additional
information) designed to alleviate uncer-
tainty and related distress (Barlow et al.,
2011; Hebert & Dugas). Following these
exercises, clients are encouraged to reflect
on the change in their distress over time as
well as the objective experimental results
(i.e., uncertainty did not result in feared
outcomes) to consolidate new learning
(Barlow et al., 2011; Hebert & Dugas). In
addition to reductions in IU, these treat-
ments have been found to improve cogni-
tive flexibility and general psychological
health (Stevens et al. 2018).

Given the ubiquity of IU across cultures
and diverse groups, the next step is to vali-
date these highly effective treatments in
community settings to reach a wider range
of patients who are not currently receiving
adequate care (Wang et al., 2005). Impor-
tantly, when provided with high-quality,
culturally sensitive, mental health care ser-
vices, treatment outcome for diverse popu-
lations is comparable to White individuals
(Griner & Smith, 2006; Schraufnagel et al.,
2006). Thus, given that transdiagnostic
treatments improve IU more than disor-
der-specific treatments with greater accept-
ability and treatment retention (Barlow et
al., 2017) and that traditionally under-
served populations make significant gains
when provided with culturally sensitive,

high-quality treatment (Griner & Smith,
2006; Schraufnagel et al., 2006), future
studies translating treatments that target
IU for use with traditionally underserved
populations will likely demonstrate greater
treatment efficacy, lower rates of dropout,
and greater acceptability than treatments
currently available for anxiety disorders.
Such findings would demonstrate an
important early step in addressing the dis-
proportionate burden of mental health dis-
orders and considerable unmet need for
quality mental health services among tradi-
tionally underserved populations
(Cassiello-Robbins et al., 2020; Hwang et
al., 2008; Patel et al., 2010).

Conclusions
Although anxiety phenotypes may pre-

sent differently across individuals, they
likely share underlying neurocognitive
biases such as IU and related salience net-
work dysfunction. As a result, uncertainty
tolerance represents an important clinical
mechanism for addressing transdiagnostic
anxiety (Boswell et al., 2013; Hebert &
Dugas, 2019), which is supported by evi-
dence that treatment-related changes in IU
predict changes in anxiety symptoms at
both the behavioral (Buhr & Dugas, 2006;
Dugas, Buhr, et al., 2004; Dugas et al., 2012)
and neural (Assaf et al., 2018; Diefenbach
et al., 2016) levels. This is of particular
importance among diverse populations
because elevated IU may contribute to
underutilization and lower willingness to
seek treatment among some groups
through its associations with perceived dis-
crimination and cultural mistrust (Dean et
al., 2018; Whaley, 2001). Given the consid-
erable unmet need for highly effective, cul-
turally sensitive treatments among tradi-
tionally underserved populations (Wang et
al., 2005), IU could be leveraged as a cross-
culturally relevant treatment target for anx-
iety disorders to address this gap and
reduce disparate mental health burden.
Future research is needed to better under-
stand the etiology of IU as it relates to anx-
iety and its associations with sociocultural
factors influencing willingness to seek
treatment, to improve existing treatments
and increase access among underserved
populations.
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COGNITIVE MECHANISMS are implicated in
nearly every type of psychological disorder,
from addiction to mood disorders to psy-
chopathy. Since the early writings of Aaron
Beck more than 50 years ago (Beck, 1967),
clinical scientists have devoted consider-
able time and effort into elucidating the
specific aspects of cognitive functioning
that underlie psychological disorders and
symptoms. Based on these studies, a nat-
ural extension of this field led to the ques-
tion of whether directly modifying cogni-
tion might yield improvements in
symptoms and functioning. This question
has been approached both through cogni-
tive bias modification (CBM; attempts to
modify symptom-specific biases in atten-
tion, interpretation, or memory) and cog-
nitive training of “basic” cognitive func-

tions such as working memory and
inhibitory control. Aided by rapid
improvements in technology, these com-
puterized cognitive training approaches
have been extensively tested as potential
treatments for psychological disorders.
Unfortunately, many of these studies have
failed to find evidence that cognitive train-
ing improves clinically meaningful out-
comes such as functioning or symptoms
(known as “far transfer”), despite more
consistent evidence that training improves
specific aspects of cognition related to the
training itself (“near transfer”). This poses
a vexing question for clinical scientists:
Why do cognitive training interventions so
often fail to transfer to real-world out-
comes, even when these same interven-

tions seem to engage the cognitive mecha-
nisms of interest?

Previous commentaries, reviews, and
meta-analyses have extensively litigated
this question (Sala & Gobet, 2017; Simons
et al., 2016; Wiers, 2018). Although the
degree of optimism for cognitive training
varies substantially across researchers, the
consensus from many is that cognitive
training has not worked as well as initially
hoped. Clearly, one possibility is that far
transfer might not be possible for most
behaviors (e.g., Sala & Gobet). However,
this interpretation is difficult to reconcile
with findings from recent well-controlled,
high-quality trials that show specific bene-
fits associated with cognitive training for
certain symptoms (e.g., Hsu et al., 2021;
Siegle et al., 2014). To better understand
the conditions under which far transfer is
possible, several recent publications pro-
vided concrete methodological suggestions
for improving future research in this area
(Redick, 2019; Smid et al., 2020) and for
precisely defining transfer effects (Harvey
et al., 2018). The goal of this commentary
is not to rehash these suggestions, but
rather to highlight three broader ideas for
how future studies could deliver cognitive
training with the greatest potential to yield
far transfer.
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Better Personalization
Cognitive training will almost certainly

fail to transfer if the training being offered
does not match the specific needs of an
individual. Just as a cognitive-behavioral
therapist would likely refrain from restruc-
turing a thought that is not biased, cogni-
tive training methods are likely only help-
ful if matched to specific biases or other
cognitive needs. Multiple researchers have
recently proposed that successful outcomes
in cognitive training studies could be better
achieved by incorporating personalized
methods (Redick, 2019; Smid et al., 2020).
Personalization of training can take many
forms. At a broad level, this might include
selecting participants based on demo-
graphic characteristics linked to successful
training outcomes: for example, Price and
colleagues demonstrated that across stud-
ies, attentional bias training was most effec-
tive for reducing anxiety symptoms among
participants younger than age 37 (Price et
al., 2016). In the case of cognitive bias mod-
ification paradigms, another promising
aspect of personalization involves only
selecting those participants who demon-
strate the bias of interest on a prescreening
measure. In a recent large, preregistered
randomized clinical trial, Hsu and col-
leagues demonstrated that attention bias
modification was associated with
decreased depression symptoms in com-
parison to a sham condition; importantly,
this study included only those participants
who showed a preexisting bias to negative
images (Hsu et al., 2021). Recent studies of
cognitive bias modification for negative
interpretations have also embraced person-
alization, such as by allowing participants
to select themes and situations that are per-
sonally relevant prior to beginning training
with these stimuli (e.g., Beard et al., 2021).
Other ongoing studies highlight the
promise of personalizing interventions on
multiple metrics simultaneously, through
the use of machine learning methods
applied to predictors of cognitive training
outcomes (Shani et al., 2021).

Personalization can also be achieved by
testing how specific neural mechanisms
predict training outcomes, and assigning
patients to treatment on the basis of these
markers. Many researchers have long
advocated for the need to assess both clini-
cal outcomes and underlying neural mech-
anisms to understand how cognitive train-
ing interventions work (e.g., Siegle et al.,
2007). Unfortunately, few studies of cogni-
tive training have included pre and post-
training neuroimaging assessments, and

even fewer have assigned patients to spe-
cific interventions on the basis of neural
markers (Baykara et al., 2020). The time
and cost required for neuroimaging is
undoubtedly a barrier to this work. How-
ever, recent findings highlight some of the
ways in which clinical and cognitive out-
comes of attentional training for transdiag-
nostic anxiety can be predicted by multiple
measures of neural functioning. For exam-
ple, in addition to functional MRI (Price et
al., 2018), response to attentional training
can also be predicted by peripheral mea-
sures such as by pupillometry (Woody et
al., 2020). Other research demonstrates
changes in specific event-related potentials
captured in EEG paradigms during cogni-
tive training (e.g., Hartmann et al., 2016).
Thus, future studies seeking to personalize
training procedures may be enhanced by
incorporating one or more of these poten-
tial neurocognitive predictors of training
outcome.

Interventions at the Right Time
and Place

Another barrier to transfer may be that
cognitive training interventions are too far
removed—both temporally and conceptu-
ally—from the outcomes that are desired.
Many cognitive training studies have
implicitly or explicitly relied on the “exer-
cise routine” metaphor, in which it is
assumed that training exerts effects
through repeated practice of tasks. For
example, in studies targeting rumination
via working memory training, it is hoped
that a general improvement in working
memory will transfer to more effective use
of working memory at the moments when
someone is ruminating. This type of trans-
fer may be possible, but a major limitation
of this approach is that cognitive tasks are
not typically practiced at the same time that
a person is experiencing a given symptom.
This is problematic for several reasons.
First, the temporal gap between a training
session and a moment when a person
might “use” the training in action, which
could be hours or even days, makes it diffi-
cult to pinpoint mechanisms of how train-
ing works, and difficult to tell how much
the training sessions are responsible for
momentary changes in symptoms or other
outcomes. Second, cognitive functioning is
variable within an individual, and intrain-
dividual variability is tied to a number of
dynamic factors such as state affect
(Weizenbaum et al., 2020). Thus, the work-
ing memory resources a person uses in a
cognitive training session on Tuesday

afternoon might be appreciably different
than the working memory capacity they
have available on Friday night. One
promising method that can meet this chal-
lenge is that of smartphone-based Ecologi-
cal Momentary Interventions (EMIs). As
technology rapidly advances, it is increas-
ingly possible to achieve reliable measure-
ment of momentary cognitive functioning
via smartphone (Germine et al., 2019;
Weizenbaum et al.), which opens the door
for cognitive training procedures to be
delivered via this same mechanism. Future
studies could take advantage of this
approach by using smartphone-based
assessments to measure momentary
changes in a process of interest (for exam-
ple, rumination), and then tailor cognitive
training interventions exactly when
needed, thereby merging the cognitive
training field with the advancing science on
this “Just-in Time” Adaptive Interventions
(JiTAI) approach (Nahum-Shani et al.,
2018). “Momentary” cognitive interven-
tions such as these do not preclude the pos-
sibility that the traditional method of deliv-
ering cognitive training (e.g., spaced-out
sessions at regular intervals) is also effica-
cious. Future studies would do well to eval-
uate ways to maximize transfer effects that
combine or compare these approaches.

A related limitation of transfer effects is
that cognitive training alone may not give
participants enough information to under-
stand how to apply those same cognitive
resources in real-life contexts. This is likely
a less significant problem for cognitive bias
modification studies that incorporate stim-
uli directly relevant to the outcome of
interest (such as pictures of alcohol in
attentional training procedures for alcohol
use disorder), in contrast to paradigms that
use basic executive functioning tasks
(Wiers, 2018). Explicitly incorporating
assessments of what participants think
about the intervention, incorporating both
quantitative and qualitative methods (e.g.,
Yardley et al., 2015), can be a fruitful addi-
tion in order to better understand how par-
ticipants think about the training. For
example, a recent study by this author
found that many participants did not
understand how working memory training
was relevant to their real-life impulse con-
trol (Peckham et al., 2021). However, there
is encouraging evidence that combining
cognitive training methods can be
enhanced and made significantly more
practical with the addition of explicit psy-
chosocial interventions that help to actively
practice real-life scenarios in which cogni-
tive skills can be used (e.g., Bowie et al.,



October • 2021 359

2012; Bowie et al., 2017). Future studies
would do well to determine best practices
for combining cognitive training proce-
dures with explicit strategy coaching in
order to refine our understanding about
how to maximize transfer effects from such
interventions.

Enhancing Multiculturalism in
Cognitive Training Research

The existing literature on cognitive
training also suffers from the same prob-
lem as the field of psychology as a whole:
namely, a significant lack of racial and
ethnic diversity among study participants.
As others have noted (e.g., Hsu et al., 2021),
many cognitive training studies rely on
WEIRD (White, Educated, Industrialized,
Rich, and Democratic; Henrich et al., 2010)
samples that do not reflect the demo-
graphic realities of the broader community.
There is also concerning evidence that cog-
nitive psychology lags behind other areas of
the field in terms of racial diversity of study
participants, and also racial diversity
among journal editors and authors
(Roberts et al., 2020). These problems rep-
resent a significant barrier for transfer
effects: if training paradigms are over-
whelmingly designed by and tested among
White individuals, there is reason to be
skeptical that any transfer effects will
reproduce outside of these narrow con-
fines.

Comprehensive recommendations for
enhancing inclusivity and multiculturalism
in clinical psychology have been docu-
mented elsewhere (Galán et al., 2021), and
nearly all such recommendations apply to
the field of cognitive training as well. In
addition to these suggestions, two addi-
tional areas of concern might be particu-
larly relevant to cognitive training research.
First, many proponents of cognitive train-
ing argue that the potential reach of this
approach—being able to deliver training
remotely via the internet—can allow for the
dissemination and rapid scaling-up of such
treatments. However, this strength is
inherently limited by disparities in high-
speed internet access, with clear racial dis-
parities manifesting in lower rates of inter-
net access for Black and Latinx households
across the United States (Nallen, 2020).
Addressing this barrier will require those of
us in the cognitive training field to think
creatively about issues such as how to
ensure our interventions are available on
devices that do not require constant inter-
net connectivity and to ensure that internet
access is not a barrier to study recruitment.

A second potential threat to transfer effects
stems from the overwhelming preponder-
ance of study designs that use White faces
for stimuli. This issue is likely most rele-
vant to cognitive bias modification para-
digms, such as attention training, that
involve images as an inherent part of study
design. The extent to which racial differ-
ences in face stimuli relate to differences in
image processing is an area of ongoing
research (e.g., Gonzalez & Schnyer, 2019),
but very few cognitive training studies have
explicitly incorporated racial diversity into
study stimuli. Fortunately, there are multi-
ple options for researchers seeking to
enhance racial diversity in paradigms that
require affectively valenced faces, such as
the RADIATE database (Conley et al.,
2018). Incorporating a more racially
diverse array of stimuli will be an impor-
tant priority for future studies of atten-
tional bias modification in particular.

Summary and Conclusions
A recent article described the field of

working memory training as going
through phases of the “hype cycle,” in
which a “trough of disillusionment” fol-
lows the “peak of inflated expectations,”
although some technologies may reach
beyond this to the “slope of enlightenment”
(Redick, 2019). Given well-documented
null findings and questions about the valid-
ity of transfer effects, this metaphor indeed
appears appropriate for the field of cogni-
tive training in general. Yet, by considering
the many ways in which cognitive training
may fail to transfer to real-life outcomes,
there are also reasons to be hopeful that
potential innovations could be revealed. By
continuing to conduct rigorous research
on transfer effects using the recommenda-
tions outlined above, cognitive training
interventions designed to address symp-
toms and functioning may yet hold
promise.
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AS CLINICIANS we have numerous tools at
our disposal when working with patients in
the therapeutic context, ranging from rap-
port building to empirically validated psy-
chotherapy manuals. Psychoeducation is
another invaluable clinical tool that can
help patients make sense of the causes and
consequences of their symptoms and how
psychotherapy tools work to facilitate
change. Psychoeducation furthermore pro-
vides an opportunity to define terms and
arrive at a common language for speaking
about psychological processes throughout
the course of psychotherapy. And although
knowledge alone is often not sufficient to
change behavior (Raynor et al., 2007), psy-
choeducation has been suggested to play a
critical role in effective interventions that
target behavior change (Arlinghaus &
Johnston, 2018). Indeed, evidence suggests
that psychoeducation is an important
factor in the treatment of general psycho-
logical distress (Donker et al., 2009) as well
as a number of specific psychological dis-
orders, including depression (Tursi et al.,
2013), anxiety (Rodrigues et al., 2018),
bipolar disorder (Bond & Anderson, 2015),
and schizophrenia (Zhao et al., 2015).
Thus, psychoeducation appears to be
important as it supports a common under-
standing, clarifies terms and concepts, and
provides a framework for psychotherapy to
proceed successfully.

One specific aspect of psychoeducation
that many clinicians may not be leveraging
to full effect is neuroscience-informed psy-
choeducation, or “neuroeducation.” Neu-
roeducation in the context of clinical prac-
tice refers to communication with our
patients about the brain’s role in mental
health, learning and memory, and brain-
based explanations for how and why psy-
chosocial interventions work. Although

our understanding of the complex brain
mechanisms underlying psychological dis-
orders is still in its infancy, an ever-grow-
ing body of clinical neuroscience research
is laying a strong foundation for the utility
of neuroeducation in psychotherapy. Com-
pelling evidence is accumulating not only
to map the neural processes underlying the
etiology and maintenance of many mental
disorders (Chavanne & Robinson, 2021;
Disner et al., 2011; Melcher et al., 2008;
Pico-Perez et al., 2019; Pico-Perez et al.,
2017) but also to show that psychotherapy
can facilitate meaningful changes in our
patients’ brain function and even anatomy
(Fu et al., 2008; Gotink et al., 2016; Ochsner
et al., 2002; Porto et al., 2009; Tang et al.,
2015; Young & Craske, 2018). Understand-
ing the brain-mind-body connection pro-
vides context within which to appreciate
our biological vulnerabilities, the spectrum
of neurodiversity, the impact of cultural
and genetic diversity on brain functioning,
and our strengths as humans. We can har-
ness this understanding to change our
thoughts and behaviors, and thereby
change our brains.

Benefits of Using Neuroeducation
in the Clinic

Providing basic neuroeducation in a
therapeutic setting can offer profound ben-
efits to our patients, among them reducing
stigma, appreciating the spectrum of indi-
vidual variability, and promoting an
understanding for how treatments work,
which can in turn spur improved motiva-
tion for change. Research suggests that pre-
senting biological explanations to patients
about their disorder reduces the self-stig-
matizing attitudes they may hold about
their mental health struggles (Deacon &

Baird, 2009; Lebowitz et al., 2014). For
example, learning that environmental fac-
tors combined with genetic propensities
impact how the brain develops, and gener-
ates patterns of thinking, behaving, and
feeling (Miguel et al., 2019), may reduce
self-blame and help challenge long-held
assumptions that any shortcomings are
intrinsic and fixed features of the self.
Instead of blaming oneself for psychologi-
cal disturbances, a patient might instead
understand that the neural circuits in the
brain may, for a variety of reasons, at times
work more and at other times less effec-
tively throughout the lifespan. Thus, by
reducing stigma and maladaptive interpre-
tations, neuroeducation can help reduce
these therapy-interfering misattributions.

Given the growing body of evidence
demonstrating that psychotherapy is
linked to brain changes, offering neuroed-
ucation in the therapeutic space may
enhance motivation for pursuing treat-
ment, particularly for those who take an
interest in physiological evidence and who
find comfort in knowing how and why
things happen. Furthermore, psychoedu-
cation about treatment mechanisms in
general creates positive expectancy about
treatment efficacy and predicts better ther-
apy outcomes (Constantino et al., 2011).
Indeed, neuroeducation may offer an
increased sense of empowerment (Goss &
Parnell, 2016). For example, some patients
who receive psychoeducation about the
malleability of biological mechanisms
related to depression believe more strongly
in their ability to regulate their mood
(Lebowitz & Ahn, 2015). Also, patients
who are trying to determine whether to use
medication and/or psychotherapy to treat
a mood or anxiety disorder, for example,
may be more assured knowing that both
medication and psychotherapy (e.g., CBT)
target similar or overlapping brain mecha-
nisms related to clinical improvement
(Gorka et al., 2019; Porto et al., 2009). This
knowledge might reduce initial resistance
to starting treatment and enhance perse-
verance in psychotherapy.

The clinician may also benefit from
integrating neuroscience into their work
(Goss & Parnell, 2016). Thoughtfully
incorporating the neuroscientific basis of
presenting problems and psychological
reactions into our conceptualization of a
patient may allow us to develop an
enriched and more holistic perspective,
which may deepen our understanding of
our patients. Additionally, by developing
an appreciation for the neuroscientific
mechanisms underlying the interventions
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we utilize as clinicians, we can strengthen
our trust in the quality of the treatment we
are providing. Finally, being versed in the
neuroscientific underpinnings of our
patients’ distress and the mechanisms
underlying psychotherapeutic interven-
tions offers a shared language when inter-
acting with medically oriented profession-
als (e.g., in a hospital setting or when
consulting with psychiatrists), which may
promote more effective communication,
case conceptualization, and interdiscipli-
nary coordination of care.

Barriers to Using Neuroeducation
in the Clinic

Despite its potential benefits, there are
several potential obstacles to integrating
neuroeducation into psychotherapy. One
common barrier is a lack of neuroscience
background among clinicians (Goss & Par-
nell, 2016), for some of whom neuro-
science may have been virtually absent
from training curricula. Many of us may
fear our training and professional experi-
ences have not offered sufficient exposure
to neuroscientific topics to develop the
familiarity and confidence necessary to
responsibly utilize neuroeducational tools
in our clinical work. This lack of familiarity
may make it feel daunting to explain neu-
roscience concepts in a way that is both
accurate and simple enough to be easily
digestible by a lay patient audience, espe-
cially one experiencing psychological dis-
tress.

For some clinicians, years of clinical
experience without incorporating neuro-
science findings may have given the under-
standable impression that neuroeducation
is not “necessary” for effective treatment.
Consequently, we may believe that there is
not enough added value in neuroeducation
to warrant the challenge of incorporating
something new and potentially intimidat-
ing into our tried and tested clinical rou-
tines. For various reasons, some clinicians
may conceptualize “the mind” and/or “the
self” as entities distinct from the brain
(Fuchs, 2004; Glannon, 2020) and may not
find it important to consider the role of the
brain in human psychology, psychother-
apy, or healing practices. There may also be
concerns that, if not utilized properly by
the clinician, neuroeducation could under-
mine the patient’s subjective, lived experi-
ence and could feel pathologizing, disem-
powering, and/or alienating. Additionally,
a “medical model” of psychotherapy con-
flicts with many clinicians’ professional
identities and may even feel like a threat to

the field of psychotherapy itself (Goss &
Parnell, 2016).

Even clinicians who recognize the value
of neuroeducation and seek resources to
educate themselves on brain-based mecha-
nisms that elucidate psychotherapeutic
processes may be presented with the chal-
lenge of locating fact-checked materials
that explain neural processes in straightfor-
ward, comprehensible, concise, and effec-
tive language. Available clinical neuro-
science articles are often dense with
field-specific jargon and are predominantly
written for scientists who already possess
expertise in this arena and are seeking to
use the information as the basis for further
lab research, rather than as a tool to be
applied directly in clinical practice. The
complexity of pertinent resources in con-
junction with a lack of science background
can be discouraging and demotivating for
many clinicians (Goss & Parnell, 2016).

To reap the many valuable potential
benefits of incorporating neuroeducation
into psychotherapy practice, the relevant
information must be presented in a simple,
digestible form that can be readily under-
stood by clinician and patient. Given the
paucity of such resources, coupled with our
proposal that neuroeducation can be used
effectively, conscientiously, and ethically to
promote our patients’ understanding of
their mental health challenges and how
psychotherapy can be beneficial to them,
we aim here to provide clinicians with a few
basic neuroeducational tools, outlined
below. We hope to thereby begin to bridge
the gap between clinically relevant neuro-
science research and neuroscience-
informed psychoeducation in the clinic.

Circumstances in Which Neuroedu-
cation May Not Be Appropriate
Before we elaborate on how neuroedu-

cation could be used in psychotherapy, it is
important to acknowledge that neuroedu-
cation is not the only or the “right” way to
educate patients in clinical practice. As
with any clinical tool or modality, it is vital
to consider the patient’s worldview, inter-
sectional identities, cultural background,
and personal beliefs to determine whether
incorporating neuroeducation would be
beneficial in each unique circumstance.
Thus, it is important to assess the patient’s
receptiveness to the role of biology in their
symptoms and mental well-being as neu-
roeducation may have the most positive
impact with patients who ascribe to this
perspective. Neuroeducation may not
always be appropriate for patients who do

not conceptualize the brain as playing a
primary role in producing their thoughts,
emotions, and behaviors, especially if adap-
tive sources of coping that more closely
align with their worldviews can be identi-
fied. For example, some patients may iden-
tify with spiritual or religious beliefs that
consider the “soul” as separate from the
“body” and may place greater emphasis on
a connection with God (not biological fac-
tors) when coping with their psychological
symptoms. Other patients may ascribe to
Eastern medicine approaches that empha-
size restoring energy and balance in the
body by other means than through talk
therapy, behavioral modification, and cog-
nitive skills. These examples illustrate only
a few of the many ways humans conceptu-
alize and cope with their symptoms, which,
if unappreciated by the clinician, could not
only result in the ineffective use of neuroe-
ducation, but also risk undermining the
therapeutic relationship and/or leaving the
patient feeling alienated. Neuroeducation
is thus neither appropriate in all circum-
stances nor with all patients. It is simply
one powerful therapeutic tool, which we
argue should be made more widely accessi-
ble among the array of such tools, so that it
can be selectively applied with the appro-
priate patient at the appropriate time
according to the discerning judgement of
the trained clinician.

Components of Basic
Neuroeducation

Although more research is needed to
understand the intricacies of the neural
mechanisms underlying psychological
functioning and treatment response, there
are a handful of overarching elements of
well-established neuroscientific knowledge
that patients may benefit from. We would
like to propose four basic points of neuroe-
ducation that could be useful in general
psychotherapy practice. Communication
about these points does not require a back-
ground in neuroscience and can be incor-
porated into psychoeducation during the
initial intake, or as needed throughout
therapy. We provide a description of each
component below as well as sample lan-
guage that may be helpful for introducing
these concepts to patients. The sample lan-
guage may need to be adapted for children,
the elderly, those with certain learning
needs, those not fluent in English, or
patients from different cultural back-
grounds.
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1. Balance Neuroeducation About
Brain Mechanisms of Psychological Dis-
orders and Mechanisms of Therapeutic
Change Linked to Psychotherapy, With
an Emphasis on the Latter

Learning about brain-based mecha-
nisms can reduce stigma in patients, but
there is also a risk of patients being left with
faulty assumptions or misconceptions of
having a fixed, permanent problem, thus
generating prognostic pessimism (Deacon
& Baird, 2009; Lebowitz et al., 2014). Given
evidence that an emphasis on the mal-
leability of biological mechanisms can
reduce prognostic pessimism and increase
patients’ belief in their ability to change
(Lebowitz & Ahn, 2015), we believe that it
is imperative to balance explanations of
brain-based mechanisms of psychological
difficulties with information about how
psychotherapy changes the brain. This
understanding alone will likely induce
hope and agency, in a manner reminiscent
of the function and benefits of biofeedback
(e.g., experiencing how intentional changes
in breathing influence heart rate and can
result in a patient’s increased sense of con-
trol over their body). Patients who are edu-
cated about the positive impact of psy-
chotherapy on the brain may experience
increased motivation to engage in therapy,
as well as a sense of self-efficacy and
empowerment that can facilitate taking
actionable steps to make changes in their
lives.

• Sample language that could be used
with patients:

“We all have experiences in life that
shape the way we see the world, other people,
and ourselves. Sometimes these experiences
are challenging and can have a lasting
impact on us, even if we may not recognize
it. Many studies have shown that our brain
activation patterns are in part shaped by our
life experiences, and because of this the
impact of difficult life situations can vary
from person to person. In other words, brain
activity differs across people with different
psychological reactions to the stressors they
encounter in life. These differences in the
brain’s response can be influenced by genetic
variations, past life events the person has
experienced, and/or other aspects of the
person’s broader health and wellbeing. But
importantly, there is hope, because research
has shown that psychotherapy treatments
can change patterns of brain activity in ways
that are linked to positive outcomes, for
example, a decrease in the symptoms you’ve
been experiencing. So, what we learn during

therapy can change the way we respond in
stressful situations and helps us use our
brain in ways that promote health and well-
being.”

Use of metaphors: It can be helpful to
use the simple metaphor of a well-known
physiological condition, like diabetes, to
undermine prognostic pessimism by illus-
trating how a psychological disorder may
both have a biological basis and be mean-
ingfully improved through behavioral
change. Such metaphors may be particu-
larly useful with patients who respond to
neuroeducation about brain mechanisms
underlying psychological conditions by
assuming that psychotherapy will be
unhelpful because only a “biological inter-
vention,” like medication, could impact a
brain-based condition.

PATIENT: I heard there are studies
showing bipolar disorder is in the
brain. Doesn’t that mean there’s noth-
ing I can do about it? How could sitting
here and talking with you do anything
to change my brain? Only medications
will make any difference. Why should I
even bother with therapy?

CLINICIAN: Yes, you’re right, there are
studies showing that certain brain acti-
vation patterns are associated with
bipolar disorder. Your brain is one
important piece of a complex puzzle.
Symptoms of bipolar disorder emerge
as brain-based factors interact with life
experiences, thinking patterns, and var-
ious social and behavioral factors. All
these factors in turn also influence how
your brain functions. So while medica-
tion can be an important part of treat-
ment, the work we do in psychotherapy
can also change the brain by addressing
unhelpful thoughts, behaviors, and
social factors that often emerge in bipo-
lar disorder.

Let’s use the metaphor of diabetes.
Diabetes is a biological disorder that
manifests as too much sugar in the
blood. By changing psychological and
behavioral factors, such as refining diet
and exercise, many people with dia-
betes can help get their blood sugar
levels back into a healthy range. In a
similar way, people with bipolar disor-
der can use tools learned in psychother-
apy, like balancing social rhythms
(greater routine regularity, improved
sleep hygiene) and emotion regulation
strategies (consciously challenging and
reformulating negative or maladaptive

interpretations of events), as well as
seeking social support from family and
friends to help co-regulate difficult
emotions. These types of interventions
can change their brain activation pat-
terns over time and help their brains
function in a way that makes mania or
depression less likely to occur or less
intense when they do occur. You men-
tioned medication. Some people with
bipolar disorder do benefit from med-
ication, and in a similar way some
people with diabetes require insulin
injections to manage their blood sugar.
But in both cases, there are behavioral
and social changes that still play a
meaningful role in changing physiolog-
ical patterns over time to help a person
live a more healthy and balanced life.

2. Brain Plasticity Underlies the Devel-
opment of Many Psychological Chal-
lenges, But Also Enables Us to Make
Lasting Positive Changes

Neuroplasticity, or brain plasticity,
refers to the brain’s extraordinary ability to
change through growth and reorganization
of its patterns of activation. Neurons that
are co-activated will become more associ-
ated with each other such that activity in
one neuron (or neural circuit) will facilitate
activity in the other neuron (or neural cir-
cuit). In other words, “cells that fire
together, wire together” (Hebb, 1949). This
tenet connects fundamentally to the main
areas of neuroeducation described in this
article, as it can serve as a basis for provid-
ing brain-based explanations for how psy-
chological resilience and difficulties
develop, and how the specific skills
acquired during psychotherapy can aid in
literally sculpting the structure and func-
tion of the brain and serve as the mecha-
nisms of therapeutic change. Neuroplastic-
ity appears to underlie our ability to change
our thoughts, emotions, and behaviors.
However, this same plasticity in neural cir-
cuit activity and function can also con-
tribute to developing psychological inflexi-
bility and emotional disturbances in the
first place, and potential worsening of those
difficulties. But perhaps this reality serves
as a valid justification for harnessing the
beneficial features of brain plasticity
through neuroeducation and psychother-
apy. Indeed, a conversation about brain
plasticity may benefit patients in several
ways:

• Reduction in self-stigma: Patients may
experience a reduction in self-critical
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beliefs and interpretations about their
struggles when provided with a brain-
based physiological explanation for psy-
chological problems and by emphasizing
that they did not have control over many
factors in their life (i.e., the environment in
which they grew up, their genetic predispo-
sition) that may have contributed to their
challenges (Schiele et al., 2020). Self-
stigmatization upon relapse may also be
reduced by explaining that, even though
old neural pathways can weaken, they may
not go away completely.

• Motivation for therapy: By explaining
that previously established neural path-
ways appear to weaken when used less fre-
quently (Asok et al., 2019), and that psy-
chotherapy is a means by which new neural
pathways can develop, patients may experi-
ence increased motivation to engage in
therapy that actively modifies brain cir-
cuitry.

• Sense of empowerment: Knowledge
about brain plasticity may empower our
patients to create changes in their lives out-
side of the therapy room. There is abun-
dant evidence (Sweatt, 2016) that through
intentional action, we can build new path-
ways and that if we nurture them, they will
become stronger and easier to access. Thus,
what we do and the habits we develop liter-
ally shape brain function and connectivity.

These brain-based explanations may in
principle not be much different from pro-
viding psychoeducation about habit for-
mation and behavioral change. However, it
is possible that for some patients, psychoe-
ducation focusing specifically on the brain
may increase motivation and commitment
to psychotherapy and learning (Illes et al.,
2008).

• Sample language that could be
used with patients:

“What fires together, wires together”: “It
can be surprisingly easy to get ‘stuck’ in pat-
terns of thinking that stem from past life
experiences. Did you know that every time
we have a thought, engage in a behavior, or
experience something, our brain cells fire in
specific ways that are characteristic of that
thought, behavior, or experience? When
repeated over and over again, these
thoughts, behaviors, or experiences create
firing pathways in the brain. In this way,
our brain creates habits of firing. Our past
and current experiences, combined with
genetic predispositions that we inherited,
seem to be responsible for how our brain is
wired and how it functions on an everyday

basis. It’s also possible that certain patterns
of responding were helpful at one point in
our lives, such as being overprotective in the
face of real danger, but end up not serving us
well in future situations when the danger is
no longer there. We might need to help our
brains flexibly respond to new environments
we encounter.”

How psychotherapy can help: “Through
intentional actions that can be learned and
supported through our work in therapy, it’s
possible to make our brain respond differ-
ently. By unlearning our maladaptive
thoughts and behaviors and developing new,
more flexible and adaptive patterns of
thinking and behaving, our brain will grad-
ually rely less and less on those well-worn
firing pathways that are no longer serving us
well. And, like before, if new experiences,
thoughts, and behaviors are repeated over
and over again, new firing pathways are cre-
ated, which can facilitate improvement in
symptoms, more adaptive coping, and
increased wellbeing.”

Establishing expectations: “Our brain is
plastic, but creating change requires inten-
tional practice and repetition. It takes time
to relearn, to build new connections and
break down old ones. As we create new
pathways, the old ones may become weaker
but may not go away completely, so it’s pos-
sible for our brain to slip into the old path-
way’s firing patterns.”

Reinforcing hope: “Even though our
maladaptive thoughts and behaviors may
not immediately or even entirely disappear,
if we take care of the new pathways and
make sure they are activated frequently
through intentional action, they will be
there to help us stay on our path toward
increased wellbeing.”

Use of metaphors: A metaphor could
help illustrate how neural activation pat-
terns can become overlearned as neuropsy-
chological habits yet remain malleable as
they can be modified through new learning
and repeated behavior change. It may also
provide validation for why change is hard,
and thus help strengthen the patient’s
motivation for sticking with it until the new
behavior becomes habit.

PATIENT: I already know some of the
thoughts and behaviors I want to
change, but the same negative thoughts
still pop into my mind and I still fall
back into the same patterns of behavior.
How will anything ever change?

CLINICIAN: This is a very common
experience, and, yes, it can be very frus-
trating. A few things we know about the
brain may illustrate why there’s hope:
Our thoughts function in part through
electrical signals that flow through tiny
‘wires’ in our brains called neurons. As
we learn new things, our brains literally
form new neural ‘wire’ connections,
called synapses. When we repeat a par-
ticular behavior again and again, the
neural connections associated with that
behavior are strengthened and that
behavior will become more automatic
and require less effort—like mastering a
new skill. The same is true of our
thought patterns. When we practice
particular patterns of thinking (like the
tendency to catastrophize or to assume
everything that goes wrong is your
fault), the connections associated with
that pattern of thinking are strength-
ened until the information traveling in
those connections becomes more and
more automatic because your behavior
and thinking have established deeply
rooted firing pathways in your brain.
The amazing news is that our brains
can continue to learn new things and
form new synaptic connections
throughout our life! The challenging
news is that the process of breaking an
old habit and mastering a new skill
often requires conscious effort and it
may feel difficult at first. Instead of
your thoughts flying freely along the
18-lane freeway of your old habitual
negative thought patterns, you will be
taking your machete and bushwhack-
ing through the jungle for a while to
form a new neural path. At first, your
thoughts will keep wanting to take the
habitual super freeway route. But over
time with conscious, intentional prac-
tice of the new way of thinking, the new
dirt track you build will become a
paved road…and eventually a freeway
of its own. And the old road will fall
into disrepair and begin to feel less
tempting.

3. The Evolutionary History of the
Human Brain Provides a Framework
for Understanding Emotion Regulation

An understanding about the evolution-
ary history of the brain can be helpful when
introducing conversations about emotions
and emotion regulation. However, for
patients with alternative worldviews, this
part of neuroeducation may not be appro-
priate or may be introduced without direct
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reference to evolution. The evolution of the
human brain illustrates the brain’s core
structure: the more primitive brain areas—
situated more deeply in the brain and
closer to the spine—have similar functions
across species, including control of heart-
beat and breath (Angeles Fernandez-Gil et
al., 2010), and are also linked to survival
instincts, including appetitive drives and
the fight or flight response (Bracha, 2004;
Cannon, 1922) and emotions (Stujenske &
Likhtik, 2017). Because of their location in
the brain, these processes are sometimes
called “bottom-up” processes. Brain areas
that are further toward the surface are evo-
lutionarily more novel and responsible for
integrating information and for deliberate
thought and action (Coutlee & Huettel,
2012), sometimes referred to as “top-
down” processes.

Bottom-up and top-down processes
have also been conceptualized as “auto-
matic” and “controlled” systems of the
brain which interact: psychological chal-
lenges often emerge when too much emo-
tional reactivity (a bottom-up process) is
not met with effective regulation by top-
down cognitive and attention skills (Etkin
et al., 2015; Goldin et al., 2008). It may be
valuable for the patient to know that psy-
chotherapy leverages these processes, by
strengthening the patient’s ability to effec-
tively regulate or override automatic emo-
tions and behaviors and by implementing
more controlled, adaptive responses. This
effect is the basis of much of cognitive-
behavioral therapy (CBT) and has been
documented across many studies (Young
& Craske, 2018). For example, areas in
more evolutionarily advanced regions of
the brain show increased activation follow-
ing CBT for anxiety compared to individu-
als with anxiety who did not undergo CBT,
suggesting increased regulatory capacity
(Goldin et al., 2013). Furthermore, CBT-
related increases in brain activity linked to
emotion regulation can predict longer-
term reduction in anxiety symptoms up to
1-year posttreatment completion (Goldin
et al., 2021). However, it is also important
to keep in mind that although top-down
processes are key to emotion regulation,
they may not always serve us well. For
example, there is evidence that the mal-
adaptive coping mechanisms of anxiety,
such as avoidance, are likely mediated by
top-down processes (Hofmann et al.,
2012). Thus, the same neural architecture
can produce patterns of behavior that
might be adaptive or maladaptive. Flexible
use of top-down processes may therefore
be key to adaptive functioning. Psy-

chotherapy can increase the repertoire and
flexible use of top-down processes to opti-
mize adaptive regulation of automatic
bottom-up responses.

• Sample language that could be used
with patients:

“Our emotions are a cornerstone of the
human experience, but they’re not just for
making life more colorful, they have specific
functions. Each of the emotions we experi-
ence has a purpose, although they don’t
work as intended 100% of the time. To get a
better idea of how our emotions are designed
to help us, we can look at things from a brain
perspective. The basic building blocks of
human brains are quite similar to those of
other mammals, and even reptiles. These are
the very important, and more evolutionar-
ily primitive areas of our brain are responsi-
ble for ensuring our survival, including
making sure our heart keeps beating and
that we keep breathing. But they’re also
what we rely on to support our survival in a
savannah-like environment, where we’d
need to find food, or fight or flee from preda-
tors. In a way, our drives (such as hunger)
and emotions (such as fear) are the internal
experience of these survival responses. These
brain areas are located toward the bottom of
the brain and, for this reason, these
processes are sometimes called “bottom-up”
processes. In contrast, “top down” processes,
such as thinking and decision-making, are
linked to functions in brain areas that are
more toward the top of the brain and are
more advanced from an evolutionary stand-
point. When we encounter a real or imag-
ined threat, the more evolutionarily primi-
tive bottom-up processes, which are
designed to protect us, activate arousal, fear,
and anxiety within milliseconds. These
emotional and physiological reactions are,
in other words, our brain’s instinctual,
“automatic” response to a perceived threat.
The automatic "bottom-up" signals are then
sent to more evolutionarily advanced
regions of the brain, which then respond by
triggering thoughts or behaviors. This cre-
ates a top-down influence that might
increase or decrease the emotion we’re expe-
riencing at the moment, giving us an oppor-
tunity to take some “control” over how we
respond. Thoughts, emotions, and behav-
iors, whether adaptive or maladaptive, are
generated through a dance between top-
down and bottom-up processes and typically
follow the choreography created through our
genetic predispositions and repeated life
experiences. In this analogy, engaging in
psychotherapy is like hiring a dance teacher

to help modify and improve the existing
choreography.”

Use of metaphors: Common everyday
examples or clinical examples can be useful
to illustrate the idea of bottom-up vs. top-
down processing in the context of emotion
regulation. Below are two examples, one
relevant to drives and the other to per-
ceived threat.

1. The following example illustrates
how bottom-up vs. top-down processes
could be used to describe impulse control
in the context of drives. This has clinical
relevance in addiction, for example, but
could be adapted to many clinical scenar-
ios that involve urges to act on an impulse.
“There is this famous marshmallow study.
Maybe you’re already familiar with it. In
the study, a child is given a marshmallow
and told they have two options: They may
eat the marshmallow now if they want. But
they are also told that they can have two
marshmallows, if they can stop themselves
from eating the marshmallow that the
experimenter already gave to them while
the experimenter leaves them alone for a
period of time. The experience the child is
facing can illustrate bottom-up (or ‘auto-
matic’) processes vs. top-down (or ‘con-
trolled’) processes. Automatic bottom-up
processes in the instinctual emotional part
of the brain say ‘look at that fresh plump
marshmallow, go ahead and devour it
now!’ But the top-down processes in the
logical reasoning part of the brain, espe-
cially when practiced, may help control and
inhibit that urge by remembering the ben-
efit of waiting: ‘Stop! If you can hold off on
eating that marshmallow just a little longer
the researcher will come back and give you
another marshmallow and you will have
twice the treats to enjoy.’ When you are
addicted to a substance the automatic
bottom-up processes are extremely strong
and create an urge to use the substance.
Because of this, it is especially difficult to
engage top-down processes to control the
urge and stop yourself from using the sub-
stance. In therapy, you’ll learn ways to
strengthen the top-down processes by
practicing how to change your thoughts
and behaviors in ways that will eventually
help you have better control over the urges
so that you can work toward achieving
your long-term goals [consider directly
referring to the long-term goals that moti-
vate the patient to stop using the sub-
stance].”

2. Another example illustrates bottom-
up and top-down processes in the context
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of threat. Here, a common experience of
fleeting anxiety related to heights in a safe
context is applied to illustrate therapy for
phobias. The example can be modified to
apply to other clinical scenarios where
reactions to threat are at play. Here we used
“driving across the Brooklyn Bridge” to
illustrate a bottom-up response to heights
in a safe context, but the example may work
best when using a specific local example
that is familiar to the patient, such as dri-
ving across a local bridge or standing next
to a window on one of the top floors of a
skyscraper (this illustration may not be
appropriate for patients with a significant
fear of heights): “Perhaps you’ve had the
following experience when driving across
the Brooklyn Bridge: You glance to take in
the view and suddenly, perhaps even just
for a moment, your body is tense, your
heart beats faster, your hands tremble, and
you feel a little panicked. What happened?
When you took in the view, your brain reg-
istered that you were at a great height,
immediately detected danger, and acti-
vated ‘bottom-up’ processes to protect you.
But the panicked feeling probably quickly
subsided because you didn’t actually need
your alarm system to go off in this specific
situation. Even if you’re not always aware
of it, ‘top-down’ processes jumped in to
remind you that you’re safe because you’ve
driven across the Brooklyn Bridge many
times before without anything happening.
When you experience overwhelming anxi-
ety in social situations, bottom-up
processes in your brain interpret a social
situation as dangerous and threatening
similar to, yet much stronger than, the
automatic threat reaction in the context of
driving across the Brooklyn Bridge.
Because of this perceived threat, you may
flee and escape the social situation to pro-
tect yourself from harm. In contrast to dri-
ving across the Brooklyn Bridge, your top-
down control systems may not have found
a way to shift your perception of the situa-
tion to be less threatening. In therapy,
you’ll learn some skills that can gradually
strengthen your ability to regulate these
automatic, bottom-up fear responses, by
practicing deliberate use of more con-
trolled, top-down responses. For example,
you’ll use techniques to gather “evidence”
for and against unhelpful negative
thoughts/assumptions you may have about
or during social situations. You’ll also learn
how inhibiting your impulse to avoid or
escape a social situation may actually
reduce your anxiety, similar to how your
brain learned to shift the perception of dri-
ving across the Brooklyn Bridge from

threatening to increasingly ‘safe’ through
repeated exposure. Learning to use top-
down processes to regulate how you think
and behave in social situations, rather than
allowing your automatic bottom-up
system to take the driver’s seat, may pro-
vide you with tools that can improve the
quality and satisfaction of your social expe-
riences.”

4. Our Understanding About Brain
Mechanisms Is Evolving

Patients may want to know more and
ask details about their specific situation and
their brain. We can then direct them to
reliable resources to learn more about their
psychological challenges and the mecha-
nisms known about the specific psy-
chotherapy techniques used. However, it is
imperative to communicate to patients that
this line of research is always developing.
Patients may also benefit from knowing
that findings are based on groups of people
rather than individuals. And although we
cannot conclude with certainty that what is
observed in one group of people is true for
all individuals, the empirical findings to
date are, at the very least, clues about the
connections that may exist between the
brain, psychological functioning, and psy-
chotherapy. Of particular importance to
future research is the need for greater cul-
tural representation, as the longstanding
and pervasive oppression of various racial
and cultural groups within neuroscience,
as well as in science more generally, has
resulted in a body of research that is lacking
in representation and may have limited
generalizability (Abiodun, 2019; Fernando,
2017).

• Sample language that could be
used with patients:

“The brain is extraordinarily complex, as
are human beings. So, while there’s a grow-
ing body of research related to the brain’s
role in our psychological functioning and the
mechanisms related to change, it’s impor-
tant to keep in mind that what we know so
far may only be the first clues about how
things work. Scientists are working on
repeating studies to confirm what has been
discovered thus far, and to expand our
understanding of the brain-mind-body con-
nection.

Over the course of history, scientific
research unfortunately excluded study par-
ticipants from various cultural/racial/ethnic
and other minority backgrounds and issues
around representation and ethical practices
linger to the present day. Scientists are work-

ing on including participants who are more
representative of the rich diversity of the
population. This is vitally important as one
of the goals of research is to generate findings
that can be generalized across all subgroups
in our society, not just one subgroup.
Because of this, we still need to learn a lot
about how scientific findings about the
brain apply across individuals from various
backgrounds. Many scientists are now
making efforts to expand the scope of partic-
ipants so that they are representative and
reflective of the wide array of cultural and
minority backgrounds. This shift will help us
better understand how scientific findings
apply across all individuals and will
improve our appreciation of individual dif-
ferences in brain functioning.

We’re accumulating evidence about how
our brains work, but there is still a lot left to
be discovered.”

Caveats: What to Watch Out for
When Using Neuroeducation

in the Clinic
Validity and Accuracy of Information
Sources

Research suggests that explanations that
are physiological in nature (e.g., brain-
based) generate more interest and may be
more convincing than behavior-based
explanations (Weisberg et al., 2008). This
may be an argument for using neuroeduca-
tion to engage patients in treatment, but it
carries an important ethical and intellec-
tual responsibility to ensure the informa-
tion we provide to patients is accurate
(Racine et al., 2005). For this reason, it is
important to communicate clearly what we
know and do not know to be valid and
accurate, based on current, reliable scien-
tific evidence. Furthermore, it is important
to state the limitations of scientific findings
(e.g., point #4 above) and to utilize
resources that conscientiously reference
the scientific literature including its limita-
tions.

Mindful Use of Scientific Language
When neuroeducation is deemed

appropriate with a given patient, too much
jargon may interfere with learning. For the
neuroscience enthusiasts among clinicians
who have assimilated terms commonly
used in neuroscience research into their
everyday vocabulary, it is important to
keep in mind that our patients’ familiarity
of those terms may be limited. Frequent
use of neuroscience jargon and detailed
descriptions of mechanisms may feel
intimidating and distract the patient from
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the key message. Sharing key principles in
simple language, such as the examples pro-
vided above, may help establish a founda-
tion of terminology and shared under-
standing of concepts which can be built
upon during therapy.

Cultural Differences
We would like to reemphasize the

importance of bearing in mind that neuro-
science research has been conducted in
samples that are often not culturally/ethni-
cally/racially representative, which creates
limits to the generalizability of findings (for
a discussion of this important limitation of
extant neuroscience research, see Laky et
al., 2021, this issue). Neuroeducation
should therefore be provided from a per-
spective of cultural humility, keeping in
mind our own and our patients’ unique
cultural experiences that may filter the per-
ception and understanding of the informa-
tion provided. For example, most of CBT
and related neuroscience research has
Western, Eurocentric roots that assign a
positive value to psychological change, yet
this perspective may not be shared by
everyone. Understanding our patients’
worldviews and beliefs is fundamental to
determining whether neuroeducation
could be helpful.

Risk of Pathologizing
Further, it is paramount to consider that

some patients may have experienced
trauma and/or marginalization by a health-
care professional on the basis of one or
more minority identities. To name one of
many potentially relevant examples, the
field of clinical psychology has a dark his-
tory of falsely pathologizing sexual and
gender minorities as “biologically disor-
dered.” Even though much has since been
done to improve diagnostic characteriza-
tion, it is important for the field to remain
vigilant about ways it may still be con-
tributing to marginalization. Thus, when
incorporating neuroeducation about how
differences in brain structure or function
may contribute to clinical symptoms, it is
vital to not inadvertently pathologize dif-
ferences or to send the message that the
goal of therapy is to reach some “neurotyp-
ical” ideal. Even when neuroeducation is
accurately delivered with mindful consid-
eration of the patient’s needs, diversity
status, intersectional identities, prefer-
ences, and capabilities, there is still a possi-
bility that patients may misunderstand or
misinterpret the information putting the
patient at risk for prognostic pessimism or
for assuming that the goal of therapy is to

make their brain “neurotypical.” It is there-
fore important that we assess the patient’s
understanding after delivering neuroedu-
cation. This can be done by asking the
patient to summarize what they under-
stood about the information provided and
to then provide feedback on their sum-
mary. Maintaining this type of open and
respectful dialogue with the patient about
how the neuroeducation is landing creates
space for in-the-moment adaptations to
help ensure the tool is meeting the individ-
ual needs of our patients, and, most impor-
tantly, is never causing harm.

Where to Obtain More
Neuroeducation

Many patients seen in psychotherapy
may benefit from the basic neuroeduca-
tional discussion points described in this
article. Yet, it may sometimes be important
to tailor the information to the patient’s
specific situation and specific psychologi-
cal challenges, and to provide additional
information. Resources are available. The
National Neuroscience Curriculum Initia-
tive (https://www.nncionline.org/) is a col-
laborative effort by neuroscientists and
educators to create and disseminate train-
ing resources for clinicians in the mental
health field to support integration of neu-
roscience perspectives into clinical work.
Their abundant inventory of resources
provides both general and disorder-spe-
cific information and ranges from brief
videos to full courses; many materials are
free. A clinical neuroscience article reposi-
tory that includes many disorder-specific
articles has been accumulated by the by
Neurocognitive Therapies and Transla-
tional Research SIG at ABCT and is avail-
able on their website (https://www.neu-
rocognitive-therapies.com/articles).

Clinicians treating patients with addic-
tion disorders may find a helpful resource
in a highly relevant article by Ekhtiari and
colleagues discussing neuroscience-
informed psychoeducation for addiction
medicine (Ekhtiari et al., 2017). An article
by Laky et al. in the current issue discusses
neuroscience findings from a cultural lens
highlighting an OCD case example and
may be helpful to clinicians serving
patients with OCD.

Acquiring additional education on clin-
ically informed neuroscience is an excellent
way to build our toolkits as clinicians. Con-
tinuing education credits are available
through a variety of sources, including
courses through the National Neuro-
science Curriculum Initiative (https://

www.nncionline.org/), webinars organized
by the Neurocognitive Therapies and
Translational Research (https://www.neu-
rocognitive-therapies.com/) SIG, as well as
neuroscience-focused sessions at ABCT’s
Annual Convention.

For more general information on the
brain-mind-body connection, resources
that target a lay audience may be helpful
and could, as appropriate, be recom-
mended to interested patients. For exam-
ple, Brain Science, a podcast by Ginger
Campbell (https://brainsciencepodcast.
com/), features many episodes on mental-
health-related topics that may be of value
to both clinicians and patients seeking to
enrich their neuroscience knowledge.

Conclusion
Although research on applied neuro-

science in the clinic is still in its infancy, we
believe that the neuroscientific knowledge
gained over the past few decades can be a
useful tool in the psychology clinic. Still, it
will be important to further empirically
examine the effectiveness of neuroeduca-
tion in psychotherapy, as well as its percep-
tion by patients and clinicians.

In closing, we would like to point out
another potential benefit of neuroeduca-
tion: Increased diversity of populations
studied in neuroscience research will
expand our understanding of the influence
of culture on the brain and challenge
assumptions of what is typical or normal.
Evidence already points to a wide spectrum
of “normative” brain functioning that
changes over time and is influenced by cul-
ture (e.g., Cantlon & Brannon, 2007). The
cultures among which we grow up and
those with which we interact throughout
our lives influence how we use language,
what we pay attention to, what factors we
use to make decisions, what features we
find attractive in partners, and what we
value. There is an ongoing interaction of
brain patterns, intergenerational genetic
inheritance, psychological functioning,
interpersonal relationships, and individual
and societal beliefs and values. This intri-
cate and dynamic complexity challenges
the concept of a singular neurotypical pat-
tern that defines “normality.” Thus, neu-
roeducation can, if presented skillfully, elu-
cidate and scaffold an appreciation of the
wide array of individual differences in how
people respond, understand, approach and
solve life challenges.

We hope that the information pre-
sented in this article will serve as a helpful
tool to clinicians who would like to incor-
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porate more neuroeducation into their
psychotherapy practice. Yet we would like
to stress that the tools presented here
require thoughtful and conscientious
application by remaining attuned and
responsive to our patients’ individual
needs, strengths, and limitations. This
means that the “if,” “how much,” and
“when” to integrate neuroeducation into a
patient’s treatment is ultimately in the
hands of each therapist’s clinical judgment,
in mindful collaboration with the patient.
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ALTHOUGH EARLY-CAREER psychologists
are equipped to work in a wide range of
roles and settings, many are exposed to a
limited set of professional models during
their training. This is the second of three
sets of interviews conducted with psychol-
ogists whose career trajectories represent a
departure from the dichotomy of tenure-
track academia and full-time clinician.
Their roles span the research consulting,
pharmaceutical, tech start-up, and public
sectors, illustrating the diverse ways that
training in clinical psychology can be uti-
lized. It is our hope that this series will pro-
vide ABCT student members with a
broader picture of the possibilities that
their training provides.

Thank you to the psychologists who
generously gave their time to share their
advice and experience. Interviews with Dr.
Lisa Benson and Dr. Andrea Niles appear
below. Drs. Sarah Kleiman and Michelle
Davis were featured in the September issue,
and interviews with Drs. Cassidy Gutner
and Ellen Healy will appear in the forth-
coming December issue.

■ Lisa Benson, Ph.D.
Los Angeles County Department
of Mental Health

What type of degree do you have and
where did you receive it from?
I have a Ph.D. in clinical psychology from
the University of California, Los Angeles
(UCLA).

What is your current position?
I am a supervising psychologist in the
Office of Clinical Informatics, Los Angeles
County Department of Mental Health
(DMH).

Describe your job. What does a typical
day or week look like for you?
The Office of Clinical Informatics serves as
a bridge between DMH’s clinical programs
and its Information Technology (IT) staff.
We are a group of 11 clinical psychologists
and analysts based in the IT department.
We have the primary responsibility for

development of new functionality in
DMH’s electronic health record (EHR), so
we work with clinical staff to understand
their workflow, make recommendations,
then build data collection instruments and
widgets that display real-time data. We also
pull EHR/other data to build reports or
dashboards for DMH staff as well as out-
side researchers.
I report to the Chief of Clinical Informatics
and supervise the rest of the team. I spend
about a third of my time in a primarily
supervisory role—having one-on-ones
with staff, writing performance evalua-
tions, and other administrative items. The
rest of the time I’m doing individual con-
tributor work. In a typical day, I have two
or three meetings about current or poten-
tial new projects and then try to make
progress on five or six currently active pro-
jects I am the lead on. Examples would be
creating new EHR data collection instru-
ments for a specialized DMH program
focused on eviction prevention (so it can be
evaluated on specific process and outcome
measures), building a dashboard for DMH
executive management with data visualiza-
tion of the billable activities performed by
DMH’s outpatient clinics, and pulling data
for academic researchers interested in the
prevalence of opioid use disorders among
the DMH population.

What attracted you to your current
position?
Before transferring to the Office of Clinical
Informatics, I was a staff psychologist at
Harbor-UCLA Medical Center, which is a
DMH-operated outpatient mental health
clinic affiliated with UCLA’s David Geffen
School of Medicine. I enjoyed doing direct
clinical service and also engaging in
research in that setting. However, I became
interested in being of service to the wider
DMH community (clinicians and con-
sumers) by working in administration. I
was enthusiastic about having the opportu-
nity to spend more of my time analyzing
data and improving workflows. Clinical
Informatics seemed to combine my
research and administrative interests per-
fectly.

What prior experiences or positions
made this career path possible for you?
During my graduate training, I completed
a clinical externship at Harbor-UCLA,
where I learned how much I enjoy working
with the DMH population and also devel-
oped important relationships with men-
tors. I was able to return there for my post-
doctoral fellowship and was hired on as a
staff psychologist. I am so grateful to the
Harbor team for my wonderful time there
and also for being the ones to introduce me
to the Chief of Clinical Informatics, who
had been at Harbor prior to taking on that
role. The Harbor staff told me it seemed
like I had a similar way of thinking! They
were right, and also my experience as a
DMH front-line clinician has been crucial
for understanding data and planning
workflows in an effective way.

What skills from your graduate training
do you use most often?
The research training I received in gradu-
ate school is critical for this position.
Understanding how to manage and think
about data—even just “long” vs. “wide”
formats—is necessary for both setting up
data collection instruments and writing
reports. Beyond that, I often consult on for-
mative evaluations of new programs in
DMH and work with outside researchers to
help them better understand our data
before providing it. I ask questions about
how researchers intend to operationalize a
construct or how much variability they are
expecting to see. For example, I have had to
advise researchers not to use change in
diagnosis as a measure. In our system,
diagnosis is submitted at intake and does
not have to be resubmitted at future
appointments, so it often is never changed.
I also rely constantly on my clinical train-
ing from graduate school to help me be a
better supervisor and advisor to others.

What do you enjoy about your work?
Other than a few administrative tasks, I
enjoy everything about my work! I love the
variety of challenges and that I have so
many opportunities to help make DMH
consumers’ and/or clinicians’ experience
better. I am so grateful for my insightful,
highly committed team and all our won-
derful collaborators across DMH.

What do you find most challenging
about your work?
One of the challenges of working in local
government is you are not only dealing
with your own bureaucracy but also regu-
lations coming from the state and federal
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levels. For example, it can be difficult to
determine how to implement a new state
requirement in the context of our system,
fulfilling what was intended while also pro-
tecting DMH clinicians and consumers
from unnecessary data-entry burden.

As a graduate student, what was your
intended career path?
When I was in graduate school, initially I
intended to go into academia, and then
moved toward an academic medicine or
clinic-based research path. However, if I
had known about Clinical Informatics I
certainly would have been interested! I was
not aware of the many opportunities for
analysis and evaluation activities in gov-
ernment settings.

What advice would you give to a gradu-
ate student who is interested in pursu-
ing a similar line of work?
Last year, I was part of a group of psychol-
ogists from a variety of government set-
tings who wrote a piece for the Behavior
Therapist with our collective advice. I will
emphasize from that piece (Regan et al.,
2020) that it is very helpful to get experi-
ence early with any setting you think you
might want to be part of. Like me, you may
not be aware of the kinds of job opportuni-
ties that exist until you understand the
system better and develop personal con-
nections. You will also get a sense of the
degree to which decision making in this
system is currently data-driven and what
kinds of analytic or planning roles exist.

I will also note that the position I took
in the Office of Clinical Informatics, like
many, was only posted as a transfer – I
could not have applied to it if I was not
already employed at DMH. Therefore, in
some cases it may be effective to begin
working in a system of care you feel pas-
sionate about and then follow your inter-
ests into different roles over time.

Reference
Regan, J., Okamura, K., Rodriguez, A.,

Benson, L. A., Orimoto, T., & Ward, A.
(2020). Applying psychological science in
government behavioral health settings –
A psychologist’s perspective. the Behav-
ior Therapist, 43(6), 217-223.

■ Andrea Niles, Ph.D.
Youper AI

What type of degree do you have and
where did you receive it from?
Ph.D. in Clinical Psychology from UCLA.

What is your current position? (include
your employer if applicable)
Chief Science Officer and Co-Founder at
Youper AI.

Describe your job. What does a typical
day or week look like for you?
Youper is a mental health app that uses
cognitive and behavioral just-in-time inter-
ventions to help users improve emotion
regulation skills. More simply, Youper
provides self-guided therapy for anxiety
and depression. My role at Youper is to
write content for the app that is based in
scientific evidence and to conduct data
analyses to (a) better understand how users
are engaging with Youper and (b) improve
clinical outcomes. At Youper, we work in
2-week “sprints” where we aim to achieve
specific goals by the end of each 2-week
period. On a given day, I may be writing
content for the app, designing new inter-
ventions, analyzing data to understand our
users, or presenting ideas and findings to
the team.

What attracted you to your current
position?
In academia, I was doing research in digital
mental health. But I saw some limitations
to how academics were approaching digital
solutions, and I felt that there were oppor-
tunities in industry that had greater poten-
tial to reach more people. I saw the posi-
tion posted, and it described a lot of the
things that I was doing in my own research
like creating an evidence-based digital
intervention and identifying how to per-
sonalize the intervention to each unique
user. The idea of reaching more users
quickly, and applying my expertise in an
industry setting was very exciting to me, so
I decided to apply.

What prior experiences or positions
made this career path possible for you?
In my post-doc, I had done work in digital
mental health, designing two of my own
apps. This experience was helpful in
demonstrating that I would be a good fit
for a similar role in industry. In addition,
my experience with data analysis proved to
be valuable, and set me apart from some of
the other clinical psychologists who
applied for the position. Specifically, I had

some experience with machine learning
and extensive experience with inferential
statistics. Having a strong publication
record also demonstrated my commitment
to science, which was an important value
for Youper.

What skills from your graduate training
do you use most often?
I use my knowledge of multiple evidence-
based behavioral therapies, and data ana-
lytic and inferential statistics knowledge. I
also use my presentation and writing skills.

What do you enjoy about your work?
I like being able to take an idea from con-
ceptualization to implementation very
quickly and applying my expertise in
behavioral therapies in a completely new
and different context. I also love having
access to large datasets to better under-
stand how our app is working and what can
be improved.

What do you find most challenging
about your work?
Because everything moves very fast, it’s not
always possible to carry out your entire
vision of a product feature. So, I may have
lots of ideas about how to design a behav-
ioral activation intervention, for example,
but for the first version, I can only do a
small part of that vision. Sometimes it can
be frustrating to not put a perfect feature
out into the world, but this is a critical part
of the strategy in tech to help companies
create products that really meet the needs
of the users, not what we as developers
think the users need.

As a graduate student, what was your
intended career path?
I was aiming for a tenure track, R1 faculty
position. However, there were some
aspects of this career path that I was less
excited about, including applying for
grants and doing large amounts of course
preparation. I enjoyed research, but it
seemed that to be able to do research, I
would have to do many other things that
would take a significant amount of time. It
didn’t make sense to me to spend the
majority of my time writing grants or
teaching only to have a little bit of time left
over to do research.

What advice would you give to a gradu-
ate student who is interested in pursu-
ing a similar line of work?

My first piece of advice is to join DMH
Hub (dmhhub.org). I created this commu-
nity to build a network of professionals
working in digital mental health. There are
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great opportunities to network with digital
mental health professionals, learn about
the field, and find jobs. From there, I rec-
ommend doing informational interviews
with different people who are doing the
work that you’re interested in. You can
find out more about what they do day to
day, what skills are needed for their specific
role, and what openings might be available
for someone like yourself. ■

ALBERT BANDURA was born in 1925 and
passed away on July 26, 2021. He was one
of the most highly cited psychologists in
the history of psychology. From a very
modest childhood in rural Canada, Ban-
dura emerged as an innovative theorist and
experimentalist in the development of a
social cognitive theory that placed strong
emphasis on the human capacity to control
both the external and internal environ-
ment. His work on modeling and complex
social cognition has had a profound influ-
ence on our conceptions of personality
development and change, including the
burgeoning field of cognitive behavior
therapy. In recent years his work was
applied to large-scale societal efforts to
improve human health and safety and to
help people make choices in creating
meaningful lives for themselves.

Albert Bandura was born in Mundare,
Alberta, Canada and was the David Starr
Jordan Professor Emeritus of Social Sci-
ence in Psychology at Stanford University,
where he was on the psychology faculty for
his entire professional career, retiring in
2010 but remaining active to his final days.
He was working on yet another book when
he passed at age 95. He graduated in 1949
in 3 years with a B.A. in psychology from
the University of British Columbia, and
then he received his M.A. in 1951 and his
Ph.D. in 1952 from the University of Iowa
under Arthur Benton, a highly regarded
neuropsychologist. He completed his clin-
ical internship postdoctorally in 1953 at the
Witchita Kansas Guidance Center and
thence to Stanford. By his own account
(Bandura, 2007), he acquired at Iowa a
deep appreciation for the value of clear the-
orizing and rigorous experimentation. He
became a naturalized U.S. citizen in 1956.
His long marriage to Virginia (nee Varns)
Bandura ended with her passing in 2011.
They had two daughters, one a clinical psy-
chologist, the other a nurse and director of
an adolescent clinic for children of migrant
workers.

In his autobiography (Bandura, 2007),
Bandura attached great importance to his
childhood circumstances for what he called

his agentic perspective, a worldview that, in
common with existential philosophy, sees
primary power in the individual’s decision-
making, constructions of the world, and
willful determination to take certain
courses of action. His parents had emi-
grated as teenagers from eastern Europe,
his father from Poland and his mother
from Ukraine. They lived a hard-scrabble
life laying track for a railroad, working in a
general store, and converting by hand a
boulder-ridden parcel of land into an
arable farm. These industrious parental
role models provided a pattern for Bandura
that he pursued with commitment and
vigor at the intellectual level, something
that his parents were unable to do them-
selves but which they did all that they could
to nurture and facilitate in their uncom-
monly intelligent son.

Bandura earned many honors and
awards during his long and illustrious
career, among which were election as
Fellow of the American Association for
Arts and Sciences, the Lifetime Achieve-
ment Award from the Association for
Behavioral and Cognitive Therapies, the
James McKeen Cattell Award from the
Association for Psychological Science, the
Award for Distinguished Scientific Contri-
butions from the American Psychological
Association, membership in the Institute
of Medicine of the National Academy of
Sciences, the Grawemeyer Award in psy-
chology, and, in 2016, the National Medal
of Science conferred on him by President
Barack Obama. He was also the recipient of
more than 20 honorary doctoral degrees
both in North America and Europe.

Many of his books and articles are sem-
inal contributions to the interrelated fields
of personality and behavior therapy. His
1961 Psychological Bulletin article, “Psy-
chotherapy as a Learning Process,” was one
of the earliest position papers on develop-
ing psychological interventions that were
based on theory and research in classical
and operant conditioning. Called “behav-
ior therapy” or “behavior modification,”
this movement posed both epistemological
and procedural challenges to the then-cur-
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rent dominant approaches, namely psy-
choanalysis and its variants, as well as to
humanistic-existential therapies. He is gen-
erally regarded as one of the founders of
behavior therapy along with B. F. Skinner
(1904–1990), Joseph Wolpe (1915–1997),
Hans Eysenck (1961–1997), Arthur Staats
(1924–2021), and Arnold Lazarus (1932–
2013).

In 1963, Bandura and his first Ph.D. stu-
dent, Richard Walters (1918–1967), pub-
lished their classic book, Social Learning
Theory and Personality Development. This
book heralded Bandura’s theoretical
expansion into cognitive factors as critical
components of learning. In the 1960s he
and his students conducted a series of
experiments—the famous “Bobo doll”
studies—that demonstrated how children
could acquire complex behavioral patterns
by observing others without imitating their
overt behavior or being reinforced for
doing so. These studies challenged the
behavioristic focus on reinforcing overt
behavior as a necessary condition of learn-
ing. It was in the performance of what was
learned “merely” by observing that rein-
forcement played a role, not in the initial
learning itself. These elegant, deceptively
simple experiments were a key factor in the
development of cognitive behavior ther-
apy, an expansion of behavior therapy that
assigned causal influence to how people
perceive and appraise their world.

Bandura’s embracing of cognitive con-
structs was a sharp departure from the
behaviorism in which he was steeped as a
graduate student at Iowa and which was a
widely accepted paradigm for many psy-
chologists in the 1940s and 1950s. The cog-
nitive theme of self-regulation and self-
reflection was cogently elaborated in his
classic 1969 book, Principles of Behavior
Modification, not an easy read but worth
the effort. A milestone in the development
of social learning theory and behavior
change, this tome made the case for includ-
ing social cognitive variables into a theory-
based and research-driven conceptualiza-
tion of cognitive behavior therapy.
Originally called “social learning theory,”
Bandura’s evolving emphasis on complex
cognitive and other self-regulatory
processes led him to rename it “social cog-
nitive theory” (Bandura, 1986).

This cognitive emphasis was developed
further in his concept of self-efficacy (Ban-
dura, 1997), or the sense that one can
achieve a particular goal, whether it be to
approach a phobic object like a nonpoiso-
nous snake or execute complex intellectual
tasks like writing a dissertation. Bandura

posited self-efficacy as the primary control-
ling variable to which other factors, like
obtaining positive reinforcement, con-
tribute. While never losing the focus on
overt behavior and contingencies, Bandura
argued for a shift of emphasis to cognition
and, in particular, self-efficacy.

It should be mentioned that Bandura’s
focus on principles of development and
change reflected what was the original core
of behavior therapy, in contrast to the pre-
occupation with treatment packages
designed for DSM-defined mental disor-
ders. We are beginning to return to con-
centrating on process mechanisms of cog-
nitive, affective, and behavioral change,
something that Bandura argued for and
exemplified throughout his long and dis-
tinguished career.

In more recent years Bandura’s theoret-
ical and applied interests expanded to
encompass larger-scale social issues. For
example, he supported television program-
ming in Mexico that applied his theories
and research findings to the design of
telenovelas (soap operas) for the promo-
tion of family planning. His influence is
evident also in Africa, Asia, and other parts
of Latin America in encouraging literacy,
safer sex practices, and environmental con-
servation. Bandura demonstrated that
high-level theorizing and meticulous labo-
ratory research can be applied successfully
at the macro level.

While aptly described as “the compleat
scholar,” Bandura also made important
contributions to psychology’s place in the
hurly-burly world of politics and science
during his presidency of the American Psy-
chological Association in 1974. At that
time there was hostility towards the field
from both the federal government and
from the American Psychiatric Associa-
tion, the latter making an effort to define
psychotherapy as medical in nature and
therefore requiring medical supervision of
psychologists. With other forward-looking
leading psychologists, Bandura worked
effectively to legitimize independent psy-
chological practice and psychological
knowledge as a basis for mental health
public policy decisions and, in general, to
strengthen psychologists’ standing as reli-
able sources of information and profes-
sional skills with regard to complex societal
issues. Bandura understood and vigorously
promoted the importance of science in the
formulation of public policy.

In his later years Bandura reflected on
the role of chance in the course of people’s
lives, how an unplanned or unanticipated
event can change the direction of one’s life.

He recounted how discovering psychology
as his intellectual passion occurred by
chance when, as a freshman at UBC, he was
skimming a course catalogue and came
upon the introductory psychology course
being offered at a time that would fill a gap
in his schedule. Characteristically he used
such fortuitous experiences to write inci-
sively and creatively on the role of chance,
not by focusing on random factors in the
universe but on how unplanned and unex-
pected events enter into complex causal
networks where the individual’s agency
plays the critical role in converting fortu-
itous events into meaningful and produc-
tive outcomes (Bandura, 1982).

As his graduate student at Stanford
from 1962–1965, I’d like to offer a personal
reflection on “Al,” as he was always
referred to. One memorable event was
during his seminar on behavior therapy in
the winter quarter of 1963–1964. He was
holding forth in a critical way on the stran-
glehold that Freud’s thinking had held in
the field for decades. In mid-sentence,
there was a mild earthquake. Most of the
class were not from California so, under-
standably, we stared at each other and at Al
in stark terror. Al seemed unperturbed,
though he did pause during the worst of the
temblor. When the shaking stopped, he
cracked a smile and said something like,
“Well, I’ll have to be more careful in the
future about speaking ill of Freud.”

I sometimes tell students and colleagues
that if I’d fully appreciated at the time the
uncommon brilliance and creativity of Al
Bandura, I might not have mustered the
courage to ask him to be my advisor. Inter-
acting with him was always mind-bending.
I seldom came away from a conversation
with him that did not leave my head spin-
ning in a good sort of way. But one had to
do one’s homework, so to speak, before
asking to meet with him, for while he was
always kind and generous, he did not suffer
fools gladly. Suffice it to say that one did
not want to be in that category.

Reflecting on his more than 50 years at
Stanford, Bandura commented in a way
that captures the essence of the man: “I was
blessed with illustrious colleagues, gifted
students, considerable freedom to go wher-
ever one’s curiosity might lead, and a uni-
versity ethos that approaches scholarship,
not as a matter of publish or perish, but
with puzzlement that the pursuit of knowl-
edge should require coercion” (Bandura,
2007).

D A V I S O N



October • 2021 375

References
Bandura, A. (1961). Psychotherapy as a

learning process. Psychological Bulletin,
58(2), 143-159.

Bandura, A. (1982). The psychology of
chance encounters and life paths. Ameri-
can Psychologist, 37(7), 747-755.

Bandura, A. (1986). Social foundations of
thought and action: A social cognitive
theory. Prentice-Hall.

Bandura, A. (1997). Self-efficacy: The exer-
cise of control. W.H. Freeman.

Bandura, A. (2007). Autobiography. In G.
Lindzey & W. M. Runyan (Eds.), A his-
tory of psychology in autobiography (Vol.
IX). American Psychological Associa-
tion.

Bandura, A., & Walters, R.H. (1963).
Social learning and personality develop-
ment. Holt Rinehart and Winston.

. . .

Acknowledgment: Some of this obituary is
drawn from Davison, G. C. (2015). Albert
Bandura. In R. Cautin & S. Lilienfeld (Eds.),
Encyclopedia of Clinical Psychology. New
York: Wiley-Blackwell.

ABCT is delighted to announce a partnership with PsyberGuide, a nonprofit website
reviewing smartphone applications and other digital mental health tools. This partner
ship was established with the aim of disseminating reviews of digital mental health tools
to a broad audience of researchers, psychologists, psychiatrists, and other mentalhealth
practitioners. App reviews from both PsyberGuide and Cognitive and Behavioral Practice
are integrated on both sites.

PsyberGuide.org’s goal is to help people make responsible and informed decisions
about the technologies they use for management of mental health. PsyberGuide is
committed to ensuring that this information is available to all, and that it is free of pref
erence, bias, or endorsement.

PsyberGuide is funded by One Mind (Dr. Stephen Schueller, Executive Director), a
leading nonprofit organization supporting collaborative brain research to provide
patients who suffer from brain disease and injury better diagnostics and treatment.
With over 325,000 emerging digital health technologies, and an estimated 15,000 of
those designed for mental health, One Mind recognized the lack of advice or guidelines
to help people navigate the expanding marketplace of mental health apps. Thus in
2013, One Mind established PsyberGuide to address this growing problem.
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Monnica T. Williams Managing Microaggressions: Addressing Everyday Racism in Therapeutic Spaces ($39.95)

https://global.oup.com/academic/content/series/a/abctclinicalpracticeseriesabct/?cc=us&lang=en&

Apps ABCT
& PsyberGuide
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Career/Lifetime Achievement
Eligible candidates for this award should be members of ABCT in good standing who have made significant contributions over a
number of years to cognitive and/or behavior therapy. Recent recipients of this award include Thomas H. Ollendick, Lauren B. Alloy,
Lyn Abramson, David M. Clark, Marsha Linehan, Dianne L. Chambless, Linda Carter Sobell and Mark B. Sobell, Philip C. Kendall,
Richard G. Heimberg, and Patricia Resick. Applications should include a nomination form (available at www.abct.org/awards), two
letters of support, and the nominee’s curriculum vitae. Please e-mail the nomination materials as one pdf document to
ABCTAwards@abct.org. Include “Career/Lifetime Achievement” in the subject line. Nomination deadline: March 1, 2022.

Outstanding Educator/Trainer
This award is given to members of ABCT in good standing who have provided significant contributions toward educating and train-
ing cognitive and behavioral practitioners. Past recipients of this award include Gerald Davison, Leo Reyna, Harold Leitenberg,
Marvin Goldfried, Philip Kendall, Patricia Resick, and Christine Maguth Nezu. Applications should include a nomination form
(available at www.abct.org/awards), two letters of support, and the nominee’s curriculum vitae. Please e-mail the nomination materi-
als as one PDF document to ABCTAwards@abct.org. Include “Outstanding Educator/Trainer” in the subject line.
Nomination deadline: March 1, 2022

Outstanding Mentor
Eligible candidates for this award are members of ABCT in good standing who have encouraged the clinical and/or academic and
professional excellence of psychology graduate students, interns, postdocs, and/or residents. Outstanding mentors are considered
those who have provided exceptional guidance to students through leadership, advisement, and activities aimed at providing opportu-
nities for professional development, networking, and future growth. Appropriate nominators are current or past students of the men-
tor. Previous recipients of this award are Richard Heimberg, G. Terence Wilson, Richard J. McNally, Mitchell J. Prinstein, Bethany
Teachman, Evan Forman, Ricardo Munoz, and David A. F. Haaga. Please complete the nomination form at www.abct.org/awards.
Email the completed form and associated materials as one pdf document to ABCTAwards@abct.org, and include “Outstanding
Mentor” in the subject line. Nomination deadline: March 1, 2022

Sobell Innovative Addictions Research Award
The award is given to an individual who, through the performance of one or more research studies, has developed a novel and very
innovative (1) program of research or (2) assessment or analytic tool or method that advances the understanding and/or treatment of
addictions. The emphasis is on behavioral and/or cognitive research or research methods that have yielded exceptional breakthroughs
in knowledge. The recipient receives $1500 and a plaque. The 2020 recipient of this award was Christopher Correia, Ph.D. Candidates
must be current members of ABCT and are eligible for the award regardless of career stage. Candidates may self-nominate or be
nominated by others who need not be members of ABCT. Submissions should include the nomination form (available at
www.abct.org/awards), nominee’s curriculum vitae, a statement describing the addictions research contribution and why it is novel
and advances the field (maximum 3 pages), two letters of support, and copies of publications, web materials, or other documents sup-
porting the innovation and impact described in the nomination. Please e-mail the nomination materials as one pdf document to
ABCTAwards@abct.org. Include “Sobell Research Award” in the subject line. Nomination deadline: March 1, 2022

David H. Barlow and Beverly A. Barlow Research Innovation Award
The David H. Barlow and Beverly A. Barlow Research Innovation Prize is an endowed named award that will be presented annually at
the ABCT convention. A past president of the organization, Dr. Barlow has been actively involved in ABCT for over 50 years.
Members of ABCT whose published work has contributed innovations that have significantly advanced cognitive behavioral theory,
methodology, assessment, and intervention and/or related areas are eligible. These innovations will have made significant contribu-
tions to clinical practice or research on cognitive and/or behavioral modalities including their implementation and dissemination.
Such contributions will be evident in one or more publications in high impact journals, citations of the candidate’s work, evidence

Call for Award Nominations
t o b e p r e s e n t e d a t t h e 5 6 t h A n n u a l C o n v e n t i o n i n N e w Yo r k C i t y

The ABCT Awards and Recognition Committee, chaired by Sara R. Elkins, Ph.D., University of
Houston Clear Lake, is pleased to announce the 2022 awards program. Nominations are requested
in all categories listed below. Applicants from traditionally underrepresented backgrounds are par-
ticularly encouraged to apply. Given the number of submissions received for these awards, the com-
mittee is unable to consider additional letters of support or supplemental materials beyond those
specified in the instructions below. Please note that award nominations may not be submitted by
current members of the ABCT Board of Directors.

2022
✧✧✧✧✧✧✧
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that the work has advanced the field in important ways and letters by peers supporting these contributions and highlighting the inno-
vations. The first award of $2,500 plus a personalized plaque will be given in November 2022 to a recipient chosen by the ABCT
Awards and Recognition Committee. Candidate must be a current ABCT member and can be at any stage of their career. Applicants
may be self-nominated or nominated by a colleague. Please complete the nomination form at www.abct.org/awards, and include CV,
statement of clinical research contributions, list of relevant publications and citations, and two letters of support for the nomination
based on the criteria in the nomination form. Email the nomination materials as one PDF document to ABCTAwards@abct.org.
Include “The Barlow Prize” in the subject line. Nomination deadline: March 1, 2022

The Francis C. Sumner Excellence Award
The Francis Cecil Sumner Excellence Award is named in honor of Dr. Sumner, the first African American to receive a Ph.D. in psy-
chology in 1920. Commonly referred to as the “Father of Black Psychology,” he is recognized as an American leader in education
reform. This award can be given on an annual basis, awarded in even years to a graduate student and in odd years to an early career
professional within the first 10 years of terminal degree. Candidate must be a current member of ABCT at the time of the awards cer-
emony and priority will be given to students and professional members of ABCT at the time of the nomination. The award is intend-
ed to acknowledge and promote the excellence in research, clinical work, teaching, or service by an ABCT member who is a doctoral
student or early career professional within 10 years of award of the PhD/PsyD/EdD/ScD/MD who identifies as Black or Indigenous.
The award is given to recognize that Black and Indigenous practitioners and scholars are underrepresented in clinical psychology,
despite making important contributions to our field. The Francis C. Sumner Excellence Award is meant to reflect the overarching
goal of ABCT supporting its members of color. The 2021 recipient of this award was Isha Metzger, Ph.D. The recipient will receive
$1,000 and a certificate. Please complete the online nomination materials at www.abct.org/awards. Email the nomination materials as
one PDF document to ABCTAwards@abct.org, and include “Francis C. Sumner Award” in the subject line.
Nomination deadline: March 1, 2022

Anne Marie Albano Early Career Award for Excellence in the Integration of Science and Practice
Dr. Anne Marie Albano is recognized as an outstanding clinician, scientist, and teacher dedicated to ABCT’s mission. She is known
for her contagious enthusiasm for the advancement of cognitive and behavioral science and practice. The purpose of this award is to
recognize early career professionals who share Dr. Albano’s core commitments. The 2021 recipient of this award was Christian Webb,
Ph.D. This award includes a cash prize of $1,000 to support travel to the ABCT Annual Convention and to sponsor participation in a
clinical treatment workshop. Eligibility requirements are as follows: (1) Candidates must be active members of ABCT, (2) New/Early
Career Professionals within the first 10 years of receiving his/her the doctoral degree (PhD, PsyD, EdD). Preference will be given to
applicants with a demonstrated interest in and commitment to child and adolescent mental health care. Applicants should submit:
nominating cover letter, CV, personal statement up to three pages, and two supporting letters. Application materials should be
emailed as one pdf document to ABCTAwards@abct.org. Include candidate's last name and “Albano Award” in the subject line.
Nomination deadline: March 1, 2022

Distinguished Friend to Behavior Therapy
This award is given annually to an individual or organization that supports the aims of ABCT in providing awareness, advocacy, or
evidence-based behavioral health services in the field of cognitive and behavioral therapies. Eligible candidates for this award should
NOT be members of ABCT, but are individuals who have promoted the mission of cognitive and/or behavioral work outside of our
organization. Candidates are nominated by an ABCT member and applications should include a letter of nomination/support and a
curriculum vitae of the nominee. Recent recipients of this award include The Honorable Erik K. Shinseki, Michael Gelder, Mark S.
Bauer, Vikram Patel, Benedict Carey, and Bivian “Sonny” Lee III. Please e-mail the nomination materials as one PDF document to
ABCTAwards@abct.org. Include “Distinguished Friend to BT” in the subject line. Nomination deadline: March 1, 2022

President’s New Researcher Award
ABCT's 2021-22 President, Laura Seligman, Ph.D., invites submissions for the 44th Annual President's New Researcher Award. The
winner will receive a certificate and a cash prize of $500. The award will be based upon an early program of research that reflects fac-
tors such as: consistency with the mission of ABCT; independent, innovative work published in high-impact journals; and promise of
contributing to cognitive and behavioral theory to advance the field. Scholars who trained in smaller labs or who work in less
research-intensive environments are encouraged to apply, as the quality and potential impact of one’s work, not the number of publi-
cations, will be the focus. Requirements: must have had terminal degree (Ph.D., M.D., etc.) for at least 1 year but no longer than 5
years (i.e., completed during or after 2015); must submit an article for which they are the first author (in press, or published during or
after 2018); 2 letters of recommendation must be included; self-nominations are accepted; the author's CV, letters of support, and
paper must be submitted in electronic form. Applicants from traditionally underrepresented backgrounds, or whose work advances
our understanding of behavioral health disparities, are particularly encouraged to apply. E-mail the nomination materials (including
letter of recommendation) as one pdf document to PNRAward@abct.org. Include candidate's last name and "President's New
Researcher" in the subject line. Nomination deadline: March 1, 2022.

A W A R D S & R E C O G N I T I O N
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Student Dissertation Awards
• Virginia A. Roswell Student Dissertation Award ($1,000)
• Leonard Krasner Student Dissertation Award ($1,000)
• John R. Z. Abela Student Dissertation Award ($500)
Each award will be given to one student based on his/her doctoral dissertation proposal. Accompanying this honor will be a monetary
award (see above) to be used in support of research (e.g., to pay participants, to purchase testing equipment) and/or to facilitate travel
to the ABCT convention. Eligibility requirements for these awards are as follows: 1) Candidates must be student members of ABCT,
2) Topic area of dissertation research must be of direct relevance to cognitive-behavioral therapy, broadly defined, 3) The dissertation
must have been successfully proposed, and 4) The dissertation must not have been defended prior to November 2022. Proposals with
preliminary results included are preferred. To be considered for the Abela Award, research should be relevant to the development,
maintenance, and/or treatment of depression in children and/or adolescents (i.e., under age 18). Self-nominations are accepted, or a
student's dissertation mentor may complete the nomination. The nomination must include a letter of recommendation from the dis-
sertation advisor. Please complete the nomination form found online at www.abct.org/awards. Email the nomination materials
(including letter of recommendation) as one pdf document to ABCTAwards@abct.org, and include candidate’s last name and
“Student Dissertation Award” in the subject line. Nomination deadline: March 1, 2022

Graduate Student Research Grant
The ABCT Research Facilitation Committee is sponsoring a grant of up to $1000 to support graduate student research. The grant will
be awarded based on a combination of merit and need. Eligible candidates are graduate student members of ABCT seeking funding
for an unfunded (including internal sources of funding) thesis or dissertation project that has been approved by either the faculty
advisor or the student's full committee. Applications should include all of the materials listed in GSRG Application Guidelines
(https://www.abct.org/membership/abct-awards/) and one letter of support from a faculty advisor. Please email the application,
excluding the advisor letter, in a single pdf to the chair of the Research Facilitation Committee, Ryan Jacoby, Ph.D. Include "Graduate
Student Research Grant" in your subject heading. Please ask your faculty advisor to e-mail a letter of support separately.
Application deadline: March 1, 2022

Student Travel Award
This award recognizes excellence among our student presenters and is intended to defray some of the travel costs associated with pre-
senting at the convention with a cash prize of $500. This award money is to be used to facilitate travel to the ABCT convention. To be
eligible, students must 1) have their symposium or panel submission for the 2022 ABCT convention accepted for presentation; 2) be a
symposium presenter (i.e., first author on a symposium talk) at the ABCT annual convention; 3) be a student member of ABCT in
good standing; and 3) be enrolled as a student at the time of the convention, including individuals on predoctoral internships, but
excluding post-baccalaureates. Awards are highly competitive and preference is given to projects demonstrating student initiation and
independence, and innovation for the field. Two awards are given annually, with one granted to an underrepresented student mem-
ber, defined broadly as race, ethnic background, sexual orientation, or discipline. Additional requirements and submission instruc-
tions are available on the Student Travel Award Application found online at www.abct.org/awards. Award winners will be
announced in mid-September 2022. Application deadline: July 22, 2022

Elsie Ramos Memorial Student Poster Awards
This award is given to student first authors whose posters have been accepted for presentation at ABCT's Annual Convention. The
winners each receive an ABCT Student Membership and a complimentary general registration at the next year’s ABCT's Annual
Convention. To be eligible, students must 1) have their poster submission for this year's ABCT convention accepted for presentation;
2) be student members of ABCT in good standing; and 3) be enrolled as a student at the time of the convention. Awards are highly
competitive and preference is given to projects demonstrating student initiation and independence and innovation for the field. Three
awards are grantedannually. Additional requirements and submission instructions are available on the Elsie Ramos Memorial Student
Poster Award Application found online at www.abct.org/awards. Award winners will be announced in mid-September 2022.
Application deadline: July 22, 2022

Outstanding Service to ABCT
This award is given annually to an individual who has displayed exceptional service to ABCT. Nominations for this award are solicit-
ed from members of the ABCT governance. Please complete the nomination form found online at www.abct.org/awards/. Email the
completed form and associated materials as one pdf document to ABCTAwards@abct.org. Include “Outstanding Service” in the sub-
ject line. Nomination deadline: March 1, 2022

A W A R D S & R E C O G N I T I O N
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Call for Ticketed Sessions
Emergency & Disaster Preparedness and Response:
Using Cognitive and Behavioral Science to Make an Impact

PROGRAM CHAIR: Rosaura Orengo-Aguayo, Ph.D.
ASSOCIATE PROGRAM CHAIR: Emily Thomas, Ph.D.

Workshops & Mini Workshops
Workshops cover concerns of the practitioner/ educator/researcher. Workshops are 3 hours long, are generally limited
to 60 attendees, and are scheduled for Friday and Saturday. Please limit to no more than 4 presenters. Mini Workshops
address direct clinical care or training at a broad introductory level. They are 90 minutes long and are scheduled
throughout the convention. Please limit to no more than 4 presenters. When submitting for Workshops or Mini
Workshop, please indicate whether you would like to be considered for the other format as well.
➔➔ For more information or to answer any questions before you submit your abstract, email Christina Boisseau,
Workshop Committee Chair, workshops@abct.org

Institutes
Institutes, designed for clinical practitioners, are 5 hours or 7 hours long, are generally limited to 40 attendees, and are
scheduled for Thursday. Please limit to no more than 4 presenters.
➔➔ For more information or to answer any questions before you submit your abstract, email Samantha G. Farris,
Institutes Committee Chair, institutes@abct.org

Master Clinician Seminars
Master Clinician Seminars are opportunities to hear the most skilled clinicians explain their methods and show taped
demonstrations of client sessions. They are 2 hours long, are limited to 40 attendees, and are scheduled Friday
through Sunday. Please limit to no more than 2 presenters.
➔➔ For more information or to answer any questions before you submit your abstract, email Courtney Benjamin
Wolk, Master Clinician Seminars Committee Chair, masterclinicianseminars@abct.org

Research and Professional Development
Presentations focus on “how to” develop one’s own career and/or conduct research, rather than on broad-based
research issues (e.g., a methodological or design issue, grantsmanship, manuscript review) and/or professional devel-
opment topics (e.g., evidence-based supervision approaches, establishing a private practice, academic productivity,
publishing for the general public). Submissions will be of specific preferred length (60, 90, or 120 minutes) and format
(panel discussion or more hands-on participation by the audience). Please limit to no more than 4 presenters, and be
sure to indicate preferred presentation length and format.
➔➔ For more information or to answer any questions before you submit your abstract, email Cole Hooley, Research
and Professional Development Committee Chair, researchanddevelopmentseminars@abct.org

Submission Deadline for Ticketed events: Friday, February 11, 2022
Information about the convention and how to submit abstracts will be on ABCT’s website www.abct.org,
after January 1, 2022.
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"This excellent volume is a thorough yet
approachable resource for any new or seasoned
mental health professional who is eager to learn

traditional cognitive behavioral therapy
techniques."

― Aaron T. Beck, MD

"The authors do a masterful job in shedding light
on one of the essential components of effective,

modern CBT. Highly recommended!"
― Dennis Tirch, PhD

"Skillful Socratic questioning is a beautiful thing. It
combines empathic listening, conceptualization,
cognitive change, an empirical approach, and a
collaborative therapeutic relationship―all rolled
into one intervention. To learn to do it, read this

book."― Jacqueline B. Persons, PhD


