APS MID-YEAR MEETING

NEUROSCIENCE OF PAIN
Early Life Adversity, Mechanisms and Treatment

OCTOBER 15, 2016
New York Marriott Downtown
85 West St, New York, NY 10006

American Psychosomatic Society
6728 Old McLean Village Drive
McLean, VA 22101-3906
(703) 556-9222 | Fax: (703) 556-8729
info@psychosomatic.org | www.psychosomatic.org
This meeting is endorsed by the International Association for the Study of Pain

AMERICAN PSYCHOSOMATIC SOCIETY
PRESIDENT
Christoph Herrmann-Lingen, MD
SECRETARY-TREASURER
Daichi Shimbo, MD

COUNCIL MEMBERS
Erin Costanzo, PhD
Peter Gianaros, PhD
Tara Gruenewald, PhD, MPH
Harald Gündel, MD
Mary-Frances O’Connor, PhD

PRESIDENT-ELECT
Suzanne Segerstrom, PhD
PAST PRESIDENT
Mustafa al’Absi, PhD

PLANNING COMMITTEE

Tor Wager, PhD
Co-Chair

Richard Lane, MD, PhD
Co-Chair

COMMITTEE MEMBERS

Christoph Herrmann-Lingen, MD

Mustafa al’Absi, PhD

APS NATIONAL OFFICE
Laura E. Degnon, CAE, Executive Director
Sarah Shiffert, Associate Executive Director
Victoria Cooper, Executive Assistant
Nakera Dumas, Executive Assistant
Managed by Degnon Associates | 6728 Old McLean Village Drive McLean,VA 22101-3906 USA
Phone: (703) 556-9222 Fax: (703) 556-8729 | E-mail: info@psychosomatic.org | www.psychosomatic.org

GENERAL
INFORMATION
About this Meeting

About APS

It is widely understood that pain is a complex phenomenon, and a primary
cause of distress and disability in many medical contexts. However, a precise
understanding of the complex neural circuitry involved has not been available.
In recent years, new methodological developments have enabled direct
measurement and manipulation of the brain in pain, providing new insights
into the origins of chronic pain. Moreover, recent longitudinal studies confirm
earlier clinical observations that early life adversity greatly increases risk for
chronic pain in adult life. These insights are changing the way we think about
what pain is, how it is related to emotion, and how it can be successfully
prevented and treated.

The American Psychosomatic
Society is an organization devoted
integrating mind, brain, body and
social context in medicine since
1942. The Society has a diverse
multi-disciplinary membership,
and offers unique opportunities for
information sharing through special
interest groups, themed meetings,
and rich resources for professional
education, including a robust and
informative website.

This research has yielded two emerging, and still controversial, insights: First,
pain is more than a set of responses in nociceptive ‘pain sensory’ circuits.
Pain arises from interactions between nociceptive circuits and a wider set of
systems involved in emotion, thought, and motivation. Second, dysregulation
of these systems in chronic pain may be a primary cause of disability and
suffering. A major benefit of psychological and behavioral treatments may be
in remodeling these systems, and understanding them at a mechanistic level is
critical for refining existing treatments and developing new ones.
This meeting takes a multidisciplinary view of the role of forebrain circuits in
pain, bringing together perspectives from clinical research and practice, basic
neurophysiology, and human cognitive and affective neuroscience. We explore
recent advances in understanding how emotional and conceptual brain
systems are shaped by early adversity, how their plasticity may underlie chronic
pain, and how these insights may be translated into clinical advances.

Meeting Objectives
1. Understand the evidence linking early life adversity and pain.
2. Explain possible brain mechanisms linking early life adversity and pain.
3. Discuss the implications of these mechanistic insights for prevention,
treatment and self-regulation.

Membership information is available
at the APS Registration Desk or by
visiting www.psychosomatic.org.

CME
This activity has been planned and
implemented in accordance with
the accreditation requirements
and policies of the Accreditation
Council for Continuing Medical
Education (ACCME) through the
joint providership of Amedco
and the American Psychosomatic
Society. Amedco is accredited by
the ACCME to provide continuing
medical education for physicians.
Amedco designates this live activity
for a maximum of 6.5 AMA PRA
Category 1 CreditsTM. Physicians
should claim only the credit
commensurate with the extent of
their participation in the activity.
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PROGRAM SCHEDULE
7:00 - 8:00 am
8:00am

Saturday, October 15

Breakfast- Financial Ballroom Foyer
Welcome and Introduction - Financial Ballroom I-II
APS Past President Mustafa al’Absi, PhD & Planning Committee Co-Chair Tor Wager, PhD

8:00 - 9:30 am

SESSION 1: EARLY ADVERSITY AND CHRONIC PAIN: STATE OF THE FIELD
Moderator: Alla Landa, PhD
The role of early life adversity in the aetiology of Chronic Widespread Pain Gary Macfarlane, PhD
Brain structural and functional sequelae of early life adversity – Martin Teicher, MD, PhD
Emotion-pain interactions in women with trauma history - Mary Meagher, PhD
Discussion and integration

9:30 - 10:00 am

Break with Poster Presenters #1 - #7

10:00 - 11:30 am

SESSION 2: WHAT IS THE ROLE OF THE PREFRONTAL CORTEX IN ACUTE
& CHRONIC PAIN?
Moderator: Catherine Bushnell, PhD
Early life trauma and the development of nociceptive systems - Maria Fitzgerald, PhD
Role of anterior cingulate cortex and opioid systems in pain - Frank Porreca, PhD
Effects of prefrontal optogenetic stimulation on chronic pain - Jing Wang, MD, PhD
Discussion and integration

11:30 - 1:00 pm

Lunch- Financial Ballroom III

1:00 - 2:30 pm

SESSION 3: LINKING PREFRONTAL-STRIATAL FUNCTION, EMOTION, AND PAIN
Moderator: Frank Porreca, PhD
A neurobehavioral model of pain and pain avoidance system - Tor Wager, PhD
Effects of expectations (and placebo) on pain: A neural circuit perspective Lauren Atlas, PhD
Cerebral predictors of pain chronification - Apkar Vania Apkarian, PhD
Discussion and integration

2:30 - 3:00 pm

Break with Poster Presenters #8 - #14

3:00 - 5:00 pm

SESSION 4: IMPLICATIONS FOR PREVENTION, TREATMENT, & SELF-REGULATION
Moderator: Mark Lumley, PhD
Contextual Cognitive Behavioral Approaches: Monistic, Pragmatic & Progressive Lance McCracken, PhD
Nonpharmacological modulation of chronic pain - Catherine Bushnell, PhD
Growing Up Afraid: Early attachment disruption, emotional regulation, and somatic pain Frances Sommer Anderson, PhD
An integrated model of emotion, brain, and risk for chronic pain - Richard Lane, MD, PhD
Discussion and integration

3:00 -5:00 pm

Q&A / Reception -Financial Ballroom III
Planning Committee Co-Chairs Richard Lane, MD, PhD & Tor Wager, PhD

FACULTY
INFORMATION
Frances Sommer Anderson, PhD
Frances Sommer
Anderson, PhD,
psychologist and
psychoanalyst,
has specialized
in psychological
treatment of
chronic pain since
1979. In a volume
of case studies,
Pathways to Pain
Relief (2013), co-authored with Eric Sherman,
PsyD, she illuminates a relationship between
chronic somatic pain and unconscious
emotions, as hypothesized by John E.
Sarno,MD beginning in the early 1970s. In
a forthcoming monograph, Unlocking Pain:
Disrupted Attachment and Chronic Physical
Pain (2017), her Keynote Lecture at the 22nd
John Bowlby Memorial Conference will be
published. Describing psychotherapy with
three chronic pain patients, she explicates her
integration of research in the neuroscience of
emotional and cognitive processing, and the
neurobiology of attachment, trauma and pain.
She is recognized internationally for leading
edge publications regarding the body in
psychoanalytic theory and practice: Relational
Perspectives on the Body (1998) and Bodies
in Treatment: The Unspoken Dimension
(2007). Her private practice of psychoanalysis
and psychotherapy in NYC focuses on
somatic pain and psychological trauma. She
teaches and consults on the Faculty of the
Manhattan Institute for Psychoanalysis. In
November 2016, Sherman and Anderson
will introduce a training program in treating
Psychophysiological Pain Disorders for the
Trauma Faculty of the Manhattan Institute.

Apkar Vania Apkarian, PhD
The past 25 years of my life have been
devoted to unravelling the brain mechanisms
that underlie acute and chronic pain, and
more generally how the brain dynamically
processes information that gives rise to
perception. Over the last 15 years, I have
used brain imaging technology to delineate
brain biomarkers of chronic pain, with an
emphasis on brain mechanisms of chronic
back pain (CBP). These efforts have been quite
successful and have resulted in many “firsts”
in and beyond the field of pain research: the
first identification of grey matter atrophy related to chronic pain, the
first account of brain activity unique to spontaneous fluctuations of
chronic pain, the first characterization of brain resting state network
abnormalities in chronic pain populations, the first determination
of mesocorticolimbic biomarkers predicting pain chronification, the
first parallel human-rodent neuroimaging of the transition to chronic
pain, the first demonstration of the critical role of hippocampal
synaptic plasticity and neurogenesis in neuropathic pain, the first
identification of brain biomarkers for placebo response propensity,
and more. These observations have been replicated across multiple
international laboratories. My laboratory’s ongoing work translates
these observations to human and rodent neuroimaging studies that
explore the disruption of emotional learning in subacute and chronic
pain. Collectively, this work has corroborated a theory I posed in 2009,
stating that chronic pain results from limbically-maintained emotional
learning. It has become clear to me that prevention and treatment of
chronic pain require aggressive and creative research to disentangle
the mesocorticolimbic circuitry it shares with addiction, and this
can only be accomplished with a team approach that integrates the
expertise of top scientists to deconstruct the circuitry that perpetuates
pain and promotes addiction. This work would not have been possible
without the enthusiasm, creativity, and persistence of the large number
of graduate students and post-doctoral fellows whom I have trained.
With over 14,050 citations, my h index is 57. My work has been
continuously funded by NIH for 2 decades, and currently we have
funding from 5 different NIH Institutes. The Center will enable future
research directions that will be even more exhilarating than the ones I
have described here.
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Lauren Atlas, PhD

Catherine Bushnell, PhD

Dr. Atlas received her
B.A. in psychology
from The University
of Chicago in 2003,
and her Ph.D. in
psychology in 2011
from Columbia
University, where she
studied under the
mentorship of Dr.
Tor D. Wager. Her
doctoral work combined functional magnetic
resonance imaging, experimental psychology,
and psychopharmacology to examine the
mechanisms by which beliefs and expectations
influence pain and its modulation. Her
dissertation, “Brain mechanisms of expectancy
effects on pain experience,” was awarded with
distinction. Dr. Atlas’s postdoctoral research
was conducted in Dr. Elizabeth A. Phelps’s
laboratory at New York University, where she
extended computational models of decisionmaking to isolate components of expectancy,
and to understand how these components
influence physiological and neural markers
of aversive learning. In July 2014, Dr. Atlas
joined NIH as an NCCIH investigator and chief
of the Section on Affective Neuroscience and
Pain. She also holds a joint appointment with
the National Institute on Drug Abuse (NIDA).
Her laboratory uses a multi-modal approach
to investigate how expectations and learning
influence pain and emotion, and how these
factors influence clinical outcomes.

I have more than 30
years of experience
as an independent
researcher in academia
and government
and the expertise,
leadership, training and
motivation necessary to
successfully carry out
the proposed research.
I have held multiple
leadership positions
throughout my career (e.g., Director, McGill
Pain Centre; President, Canadian Pain Society,
Scientific Director, NCCIH), I have mentored
more than forty trainees. I held continual
funding (Canadian CIHR and NIH, industry)
from 1985 to 2012, when I moved to NIH.
I have expertise in clinical and pre-clinical
research, including psychophysics, MRI, PET
and TMS in human subjects, and animal
behavior, electrophysiology, anatomy, PET and
MRI in rodents. The mission of my program is
to understand the brain’s role in perceiving,
modifying, and managing pain, with a special
emphasis on non-pharmacological modulation
of pain. Our recent clinical studies have used
sensory and physiological testing, functional
MRI and TMS to address mechanisms of
non-pharmacological modulation of pain in
healthy volunteers and chronic pain patients,
and neural mechanisms underlying emotional
touch. Our rodent studies have evaluated
the effects of environmental factors on brain
anatomy and neurotransmission in nociceptive
models.

Maria Fitzgerald, PhD

Richard Lane, MD, PhD

Maria Fitzgerald
studies the
developmental
neurophysiology
of pain in infants
and children. She
is Professor of
Developmental
Neurobiology in
the Department
of Neuroscience,
Physiology & Pharmacology at University
College London (UCL) and Scientific Director
of the UCL Paediatric Pain Research Centre.
The Fitzgerald lab at UCL is internationally
recognised for pioneering work in the basic
biology of pain in infants and children. She
uses advanced biological techniques in animal
models and human infants to understand the
mechanisms underlying the short and long
term effects of early life pain. She was elected
as a Fellow of the Academy of Medical
Sciences in 2000, Fellow of the Royal Society
of Anaesthetists in 2013 and Fellow of the
Royal Society in 2016. She currently serves
on the Council of the British Pain Society and
of the International Association for the Study
of Pain (IASP) Pain in Children Group.

Richard D. Lane is
Professor of Psychiatry,
Psychology and
Neuroscience at the
University of Arizona.
He received his B.A. in
Psychology from Yale
University, his M.D.
from the University
of Illinois in Chicago,
his psychiatric residency training at the Yale
University School of Medicine and a Ph.D. in
Experimental Psychology with special emphasis
in cognitive neuroscience at the University of
Arizona. He has been at the University of Arizona
since 1990 and rose to the rank of Professor in
2000. Dr. Lane is an accomplished academic
psychiatrist who has made notable contributions
as a researcher, educator and clinician. Dr. Lane
was one of the first researchers to perform
functional brain imaging studies of emotion in
the 1990s and continues such studies to the
present using fMRI. He served as President of
the American Psychosomatic Society in 20052006 at which time he promoted the integration
of neuroscience into the field. His research
on emotion, the brain and heart disease has
been funded by several NIH grants and he has
authored 150 papers and book chapters. As
an educator he has received seven awards for
teaching and mentoring including the Howard
E. Wulsin Excellence in Teaching Award from
the Arizona Psychiatric Society in 2014. As a
clinician he has been listed among the Best
Doctors in America since 1997 and is a Fellow
of the Academy of Psychosomatic Medicine,
Distinguished Fellow of the American Psychiatric
Association, elected Member of the American
College of Psychiatrists, elected Honorary Fellow
of the American College of Psychoanalysts and
elected member of the American College of
Neuropsychopharmacology.

5

Gary Macfarlane, PhD

Lance McCracken, PhD

Gary Macfarlane
has been Chair
in Epidemiology
(Clinical) at The
University of
Aberdeen since
2005 and previously
held the same post
at The University
of Manchester
from 1999. He is
currently also Deputy
Director of the Institute of Applied Health
Sciences at the University of Aberdeen. He
trained in Statistics/Computing Science
and then Medicine at The University of
Glasgow before undertaking his PhD at
The University of Bristol. He worked at the
Division of Epidemiology and Biostatistics at
the European Institute of Oncology in Milan
1991-1995 before leading a programme of
chronic pain research at the Arthritis Research
UK Epidemiology Unit at the University of
Manchester. He leads the Epidemiology
group at the University of Aberdeen which
has programmes of research in Rheumatic
and Musculoskeletal Diseases (RMD) and
Ageing. The RMD programme focuses on:
musculoskeletal pain (including fibromyalgia),
rheumatic fatigue and axial spondyloarthritis.
He is Chief Investigator of British Society
of Rheumatology Biologics Register in
Ankylosing Spondylitis (BSRBR-AS) and is part
of the Arthritis Research UK/Medical Research
Council Centre for Musculoskeletal Health and
Work (with University of Southampton) and the
Arthritis Research UK Centre of Excellence in
Epidemiology (with University of Manchester).
Professor Macfarlane is a Chartered
Statistician of the Royal Statistical Society as
well as a Fellow of the Faculty of Public Health
Medicine.

Lance M. McCracken
is Professor of
Behavioural Medicine
at King’s College
London, in the Health
Psychology Section
of the Psychology
Department in the
Institute of Psychiatry,
Psychology, and
Neuroscience (IoPPN).
He is also a Consultant Clinical Psychologist
and the Psychology Lead at the INPUT pain
management centre at St Thomas’ Hospital
in London. He is on the editorial boards
for Annals of Behavioral Medicine, Health
Psychology, Journal of Behavioral Medicine,
European Journal of Pain, and The Journal
of Pain, among others. He has over 200
published scientific articles and chapters
and two books, most of these on treatment
development for chronic pain. In 2014 he
was named a Fellow of the Association for
Contextual Behavioral Science and in 2015
a Distinguished International Affiliate of the
Health Psychology Division of the American
Psychological Association for “outstanding
contributions.”

Mary W. Meagher, PhD

Frank Porreca, PhD

Mary W. Meagher
is Professor of
Psychology and
Neuroscience
at Texas A&M
University. She
received her PhD in
Psychology from the
University of North
Carolina at Chapel
Hill in Behavioral
Neuroscience with a minor in Neurobiology.
She subsequently completed postdoctoral
training in Clinical Psychology at Texas A&M
University followed by a clinical internship
at the San Antonio VA. Her research focuses
on the role of stress and emotion in health,
with an emphasis on pain and inflammatory
conditions. Meagher uses both animal
and human laboratory models to examine
how stress modulates pain sensitivity. Her
recent human studies investigate the effects
of adversity on pain sensitization and the
mitigating effects of exposure interventions.
Other work examines the effects of persistent
pain on motivation and decision-making.
Her recent animal work examines the role
of neuroimmune priming in mediating the
adverse effects of social stress in a model of
multiple sclerosis. Dr. Meagher is a Fellow
of the American Psychological Society and
of the American Psychological Association
in Divisions 6 (Behavioral Neuroscience) and
12 (Clinical Psychology) and the recipient of
several university awards for research and
service. Her laboratory has been funded by
grants and fellowships from NIH, NSF, and the
National Multiple Sclerosis Society.

Dr. Frank Porreca
is Professor of
Pharmacology and
Anesthesiology at
the University of
Arizona. He has
authored more
than 500 original,
peer-reviewed
articles addressing
mechanisms
related to pain and
migraine, and how circuits are engaged
to produce pain relief. These studies have
explored descending pain modulation
and adaptations that occur in chronic pain
as well as cortical circuits and the role of
endogenous opioids. Current research
interests include understanding paininduced motivational behaviour and reward
circuits and their relationship to learning
in chronic pain and migraine. Dr. Porreca
has been recognized as a “Highly Cited”
investigator by Pub Med and one of the 10
most cited pharmacologists in the world
by the American Society of Pharmacology
and Experimental Therapeutics. For his
discoveries on the adaptive nature of the
brain following nerve injury, Dr. Porreca was
honored by the International Association for
the Study of Pain with the Melzack Award,
the American Pain Society with the Frederick
W. Kerr Award for Basic Research in Pain, as
well as by NIH Merit Award and many visiting
Professorships.
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Martin Teicher, MD, PhD

Tor Wager, PhD

The primary mission
of Martin H. Teicher’s
research programs
is to improve the
life of children,
adolescents and
adults by exploring
the etiology and
treatment of
psychiatric disorders
that arise during
development. Dr. Teicher received a Ph.D.
in Psychology from The Johns Hopkins
University, M.D. from Yale University School of
Medicine and residency training in Psychiatry
at McLean Hospital / Harvard Medical School.
He is the Director of the Developmental
Biopsychiatry Research Program at McLean
Hospital and an Associate Professor of
Psychiatry at Harvard. Dr. Teicher has served
on the Editorial Board of the Journal of Child
and Adolescent Psychopharmacology since its
inception and he was the child and adolescent
psychiatry section editor for BMC Psychiatry.
He has received continuous funding from the
National Institute of Health over the last 28
years. He is currently funded by awards from
the National Institute on Drug Abuse and
National Institute on Child Health and Human
Development. He is the author of over 200
articles and holds 18 U.S. patents primarily
for diagnostic technology and pharmaceutical
agents. His articles have been cited more
than 18,000 times.

Dr. Wager is
a Professor of
Psychology and
Neuroscience and
a faculty member
in the Institute for
Cognitive Science
at the University of
Colorado, Boulder.
He received his Ph.D.
from the University of
Michigan in cognitive
psychology in 2003,
and served as an Assistant and Associate
Professor at Columbia University from 20042009. Since 2010, he has directed Boulder’s
Cognitive and Affective Neuroscience
laboratory. Dr. Wager’s research program
focuses on the brain mechanisms underlying
expectations and placebo effects, and
their influences on brain systems involved
in pain, emotion, and motivation. He is
actively involved in the emerging field of
brain-body medicine, which integrates brain
activity with physiological activity in the body
to promote understanding of health and
disease. Dr. Wager is also actively involved in
developing new analysis methods to enhance
our ability to understand brain function
using human neuroimaging, and is engaged
in collaborative, translational research
incorporating brain systems-level analyses
into the study of clinical disorders, including
PTSD, Parkinson’s Disease, depression,
schizophrenia, and chronic pain.

Jing Wang, MD, PhD
Dr. Jing Wang graduated from Columbia
University School of Medicine with a dual
degree in medicine and neuroscience. For
his PhD studies, he worked with Dr. Steven
Siegelbaum to examine how a class of
hyperpolarization-activated ion channels
contributed to thalamic theta rhythms
which form the basis for slow wave sleep
and absence seizures. He then completed
residency training in anesthesiology at
Columbia and fellowship training in pain
medicine at Johns Hopkins University.
Returning to New York City, Dr. Wang started a laboratory in the
Department of Anesthesiology at New York University School of
Medicine, with a goal to better understand brain mechanisms for
pain representation and regulation. Initial work from his laboratory
elucidated biochemical and biophysical changes in the excitatory
neurotransmission systems in the ventral striatum that occurred
in chronic pain conditions, and how such changes in turn could
regulate pain phenotypes in rodents. He then focused his work on
the interaction between the cortex, specifically the prefrontal cortex,
and striatum. This corticostriatal connection has been shown to be
important for the regulation of addictive behaviors. Dr. Wang’s lab,
combining optogenetics, in vivo electrophysiology and behavioral
pharmacology, demonstrated that such cortico-subcortical interaction
is also a crucial form of top-down regulation for both affective and
sensory components of pain. Currently, his lab is investigating the role
of this top-down control system in a variety of pain conditions, as well
as in pain anticipation, pain empathy and pain intensity evaluation.
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POSTERS
1/ CHILDHOOD ADVERSITY MODERATES THE EFFECT OF
SOCIOECONOMIC STATUS ON FORNIX/STRIA TERMINALIS
STRUCTURAL INTEGRITY
Background: Both childhood adversity and socioeconomic
status (SES) correspond to differences in the function, volume
and structural integrity of brain regions and/or white matter
pathways. The fornix and stria term inalis (FX/ST) are white
matter fascicles that connect amygdalo-hippocampal regions
and associated cortices to the bed nucleus of the stria terminalis
and hypothalamic areas. These pathways are involved in
emotional memory and behavioral and physiological responses
to stress. Yet, the interplay between childhood adversity and
socioeconomic status as it relates to the structural integrity of
these white matter pathways has yet to be examined.
Method: To this end, we examined the interaction between
childhood adversity and SES within a healthy adult sample (n =
144, mean age 40.7 ± 6.2). The Childhood Trauma Questionnaire
(the cumulative score across maltreatment subtypes, or CTQ
total) and the maximum parental education level provided
assessments of childhood adversity and SES respectively. The
mean fractional anisotropy (FA) was extracted from a FX/ST tract
of interest to provide an index of structural integrity. Hierarchical
linear regression was used to examine whether childhood
adversity moderated the effect of SES on FX/ST structural
integrity, adjusting for the mean FA of the whole-brain white
matter skeleton.
Results: There was a significant interaction between childhood
adversity and SES on the structural integrity of the FX/ST (β =
-.19; p = .001). Among those with low SES, childhood adversity
had a positive association with FX/ST structural integrity (r =
.225, p = .049), while among those with high SES, childhood
adversity had a negative, albeit non-significant, association with
FX/ST structural integrity (r = -.116, p = .351).
Conclusion: Adults with a history of both high childhood
adversity and low SES displayed greater FX/ST structural
integrity. As the FX/ST pathways are integral to stress-related
neural circuits and tend to promote stress responses, greater FX/
ST structural integrity may contribute to higher stress reactivity,
as well as associated stress-related health problems.
Layla Banihashemi, PhD, Department of Psychiatry, University
of Pittsburgh, Pittsburgh, PA, USA; Peter J. Gianaros, PhD,
Department of Psychology, University of Pittsburgh, Pittsburgh,
PA, USA; Corresponding author:
Layla Banihashemi, laylabanihashemi@gmail.com,
717-880-7444
2/ CYTOKINES AND PAIN AMONG PATIENTS UNDERGOING
TOTAL KNEE ARTHROPLASTY (TKA): DIFFERENCES BETWEEN
CROSS-SECTIONAL AND LONGITUDINAL RELATIONSHIPS
Background: Arthroplastic surgery is designed to remedy severe
pain due toosteoarthritis. However, many patients continue to
suffer following surgery. Severe postoperative pain interferes
with physical therapy, leading to less than optimal recovery. Proinflammatory cytokines have been implicated in the sensitization

of nociceptors and development of chronic pain. Therefore, the
goal of the present study was to examine whether cytokines
could predict severe postoperative pain beyond known risk
factors (e.g., preoperative pain, gender, depression). We
hypothesized that greater levels of pro-inflammatory cytokines
prior to and shortly following surgery would be associated with
more severe pain among TKA patients.
Method: Participants were 110 unilateral TKA patients (68%
females; M age=69.2yrs). Patients’ pain was assessed using
the AIMS2 2-3 weeks prior to and 1-month following surgery.
Patients’ pain level (0-10 scale) on the morning after surgery was
abstracted from medical records. Levels of IL-1β, IL-6, and CRP
were assayed from blood samples drawn during preadmission
screening and the morning after surgery.
Results: Regression models controlled for baseline pain, gender,
education, and depressive symptoms, prior to cytokines in step
two. While the cross-sectional relationship between IL-6 and
pain severity at baseline was only marginal (∆R2=.037, p=.080),
in-hospital assessments yielded statistical significance (∆R2=
.055, p=032). In each case, greater levels of IL-6 were associated
with more severe pain (baseline: β=.196, in-hospital: β=.251).
Baseline levels of IL-6 significantly predicted pain 1-month
following surgery (∆R2=.057, p=.046). In contrast to the direction
of cross-sectional relationships, greater baseline IL-6 predicted
less severe pain at the 1-month follow-up (β= -.248, p=.046).
Neither IL-1β nor CRP was significant.
Conclusion: Results suggest that IL-6 is associated with
concurrent, severe pain, but is not a risk factor for the
development of later pain. In the current sample, greater IL-6 at
baseline may reflect the ability to mount an effective immune
response following surgery that promotes recovery. These
findings have implications for research on cytokines and pain,
revealing potential differences between cross-sectional and
longitudinal relationships.
Julie K. Cremeans-Smith, PhD, Dept of Psychological Sciences,
Kent State University at Stark, North Canton, OH, USA;
Kenneth Greene, MD, Dept of Orthopedics, Cleveland Clinic,
Cleveland, OH, USA; Douglas L. Delahanty, PhD, Department
of Psychological Sciences, Kent State University, Kent, OH,
USA; Corresponding author: Julie K. Cremeans-Smith, PhD,
jcremean@kent.edu, 330-244-3459
3/ CHILDHOOD SOCIOECONOMIC STATUS, ATTACHMENT
ORIENTATIONS, AND SELF-REPORTED HEALTH: HOW EARLY-LIFE
EXPERIENCES RELATE TO ADULT WELL-BEING
Background: Low childhood SES is reliably associated with poor
adult health. Social environments early in life and physiological
stress responses are theorized to underlie this link; however,
the role of attachment orientations is relatively unknown. In
this study, we examined whether attachment orientations (i.e.,
attachment anxiety and attachment avoidance), autonomic
nervous system functioning, and self-reported stress were
mechanisms underlying the association between childhood SES
and self-reported health (SRH) and pain in adulthood.
Methods: Participants (N = 213) provided self-reports of
childhood SES, attachment orientations, stress, and SRH and
pain. Respiratory sinus arrhythmia (RSA) was measured at rest,
as well as during an acute social stressor.
Results: Low childhood SES was associated with poor SRH via

the serial pathway from attachment anxiety to stress. Moreover,
attachment avoidance was associated with SRH via stress, but
only among those with high stress induced RSA. The pattern
was similar for self-reported pain. Findings were independent of
participant age, sex, race, body mass index, baseline RSA, and
adult SES.
Conclusions: Attachment theory is useful for understanding why
those from low SES backgrounds are at greater risk of negative
health outcomes in adulthood. Findings extend our knowledge
of how interpersonal relationships in childhood can shape
emotional and physical health outcomes in adulthood.
Keywords: attachment theory; respiratory sinus arrhythmia;
stress; self-rated health; child development
Christopher P. Fagundes, Ph.D., Rice University, Houston, TX,
USA; Kyle W. Murdock, Rice University, Houston, TX, USA
Corresponding Author: Christopher Fagundes,
christopher.fagundes@rice.edu, 801-835-5026
4/PERIPHERAL NERVE INJURY TRIGGERS ATTENTION
DEFICIT- AND DEPRESSION-LIKE BEHAVIOR IN PROGRANULIN
DEFICIENT MICE
Background: Peripheral nerve injury often leads to chronic pain
in humans and is often associated with affective and cognitive
symptoms. People at risk for neurodegenerative diseases
may be particularly vulnerable because of limited reservoir of
compensatory adaptations. Progranulin is a multi-functional
secreted protein with neuroprotective and immune-regulatory
functions. In humans, the deficiency of Progranulin due to
heterozygous or homozygous loss-of-function mutations is
associated with ubiquitin positive, tau-negative frontotemporal
dementia and ceroid lipofuscinosis, respectively.
The present study assessed if a latent neurodegenerative
disease - exemplified by young progranulin deficient mice (Grn
-/-) - increased the risk for pathological sequelae of neuropathic
‘pain’. Methods: To investigate the effect on neuropathic
pain, we used a set of behavioral and proteomic studies. We
performed tests of short-term memory (Novel Object and Odor
Recognition), anxiety (Elevated Plus Maze), depression (Tail
Suspension Test) and nociception (Hargreaves/Dynamic von
Frey). The IntelliCage was used to evaluate delayed response
learning and impulse control. Results: Before nerve injury,
Grn -/- behaved fairly normal in all performed tests. However,
after nerve injury, they showed pathological behavior and loss
of impulse control. Oppositely, overexpression of progranulin
in peripheral neurons was protective in terms of pain and all
associated symptoms. Deep proteome analysis revealed that the
presence of progranulin impacts on the expression of proteins
involved in transmembrane or vesicle mediated transport of
proteins, ions and neurotransmitters and synapse organization.
Conclusion: Nerve injury evoked neuropathic pain is associated
with disinterest and depression in mice, which does not
occur without pain persistence, and a pre-existing latent
neurodegenerative disease – represented here by progranulindeficient mice – precipitates and aggravates pain-associated
psychopathology suggesting that latent neurologic diseases
may increase the risk of neuropathic pain and associated
affective symptoms, and vice-versa chronic pain may constitute
a risk factor for the manifestation of some inherent neurologic
diseases.

Stefanie Hardt1; Juliana Heidler2, PhD; Boris Albuquerque1, PhD;
Annett Häussler1; Ilka Wittig2; Irmgard Tegeder, MD, PhD1 2
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Corresponding author: Irmgard Tegeder, MD, PhD, 49 696301
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5/ RESTING STATE FUNCTIONAL CONNECTIVITY OF LIMBIC AND
DEFAULT MODE NETWORKS IN ADOLESCENTS WITH PARENTAL
CHRONIC PAIN
Background: Youth with a parental history of chronic pain
(PH+) are more likely to experience chronic pain. Previous
work has found atypical affective and cognitive control brain
response in PH+ adolescents during emotional processing, which
may contribute to this elevated risk. In addition to showing
abnormalities in this circuitry, individuals with chronic pain show
atypical default mode network connectivity; however, resting
state functional connectivity magnetic resonance imaging (rsfcMRI) has not yet been examined in PH+ youth who have not
yet developed chronic pain.
Methods: Rs-fcMRI was used to examine intrinsic, wholebrain functional connectivity of the amygdala and medial
prefrontal cortex (mPFC), the latter a key node of the default
mode network (DMN), in adolescents with (N = 16, 9 males)
and without (N = 14, 5 males) PH+. Groups were matched on
age (mean = 15.04±1.40 years) and sex, and none of the youth
endorsed chronic pain. Participants underwent rs-fcMRI on a
3T Siemens Tim Trio MRI system and were instructed to fixate
on a cross-hair. Rs-fcMRI data underwent standard processing,
including rigorous correction for head motion, and functional
connectivity maps of mPFC and bilateral amygdala seed regions
were compared by group using two-sample t-tests (assuming
unequal variance). Results were threshold at Z ≥ 2.25, p <
.05, minimum cluster size = 53 voxels, corrected for multiple
comparisons.
Results: Compared with controls, PH+ youth had greater
functional connectivity between the right amygdala and
dorsolateral prefrontal cortex and between the mPFC and the
middle frontal gyrus. From the left amygdala, controls had
greater functional connectivity with the left and right insula, as
well as the cerebellum.
Conclusion: Despite not yet reporting chronic pain, PH+ youth
show pre-morbid differences in functional connectivity in
neural networks associated with emotional regulation and pain
perception. This suggests that, while these adolescents may or
may not go on to experience chronic pain, their neural circuitry
may function as a mechanism through which parental history of
pain confers risk for developing chronic pain conditions of their
own. Further, these results may provide neurobiological targets
for intervention strategies aimed at reducing the incidence of
chronic pain.
Alicia J. Johnson, BA1, Gabriela Alarcón, BA2, Hannah Stein, BA1,
Anna Wilson, PhD1,3, Bonnie J. Nagel, PhD1,2
Departments of Psychiatry1, Behavioral Neuroscience2, and
the Institute on Development and Disability3, Oregon Health &
Science University, Portland, OR, USA; Corresponding author:
Alicia J. Johnson, johnsali@ohsu.edu, 503-418-2789
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6/ PSYCHO-SOCIAL AND BRAIN MECHANISMS MEDIATING THE
ANALGESIC EFFECT OF AFFECTIVE HAND-HOLDING
Backgroud: Social attachment and affective bonding are
powerful reinforcers associated with well-being, emotional
comfort, openness and stress reduction (Beckes and Coan,
2015). Social support delivered via touch (e.g., holding hands)
has been shown to modulate physical pain in real-life settings
(Ellingsen et al. 2015), for example during childbirth and cancer/
renal disease treatment (Campbell et al., 2006; Hodnett et
al., 2013; Weekes et al., 1993). Despite the beneficial effects
of holding hands when coping with pain and stress, we don’t
know whether subjective and objective responses to pain are
indeed altered by affective hand-holding and, if so, which are
the underlying mechanisms that mediate pain reductions.
Here, we study the brain and psychological-relational
mechanisms underlying the effects of hand-holding by the
romantic partner on experimental pain. We hypothesized that
(i) greater quality of the romantic relationship will predict
greater perception of emotional comfort during hand-holding;
(ii) greater emotional comfort associated with the partner
will predict greater reductions in experimental pain; (iii) brain
regions traditionally involved in contextual modulation of pain
perception by cognitive-affective factors, such as the lateral
and medial prefrontal cortices (PFC), anterior cingulate cortex
(ACC), and periaqueductal gray matter (PAG) will mediate
the protective effects of hand-holding on experimental pain
perception; and (iv) regions that have been related with
openness, receptiveness, tenderness, and value of the stimulus
as a function of the organism’s receptive state, such as the
orbitofrontal cortex (OFC) and subgenual ACC, may also play a
significant role. Quality of the relationship may moderate these
effects.
Methods: We assessed the effects of touch-based social support
on brain responses to acute thermal pain in healthy women
(N=30), using a hand-holding fMRI paradigm. We compared
pain-related responses (47ºC, 11-second stimuli, 7.5-second
plateau temperature) during runs in which participants held
the hand of their romantic partner vs. runs in which they held a
squeezable pneumatic device.
Results: Holding hands with the romantic partner (vs. holding a
squeezable device) significantly reduced pain-related intensity
and unpleasantness and anticipatory anxiety. Conversely, handholding significantly increased perceived emotional comfort
associated with the partner, and positive feelings during the
run. Greater increases in emotional comfort predicted greater
pain intensity reductions during hand-holding (p<0.01). Greater
emotional comfort associated with the partner predicted greater
positive feelings during the run, which in turn predicted greater
pain unpleasantness reductions (all p-vals < 0.01). Importantly,
greater quality of the relationship predicted both emotional
comfort associated with the partner and increases in overall
emotional comfort during the run (partner > squeezable device).
Whole-brain mediation analyses showed that reductions in
pain responses in dorsal and ventral lateral PFC, medial PFC,
dACC, and ventral midbrain-PAG significantly mediated the
reductions in pain intensity during hand-holding. A subset of
the same regions (vmPFC, dACC) mediated pain unpleasantness
reductions during hand-holding, but also regions that have
more traditionally been related to self-referential and valuerelated processing, such as the subgenual ACC, lateral OFC

and amygdala showed significant effects (all p-FDR corrected,
p<0.05, gray matter mask). This pattern of brain mediators is
highly compatible with the behavioral findings suggesting that
the change in affective state associated with being in touch with
the partner play a crucial role in pain perception reductions.
Finally, greater quality of the romantic relationship significantly
moderated the mediation effect of a medial and a ventral lateral
PFC regions on pain intensity, suggesting that the greater the
quality of the relationship the larger the modulatory effect of
this region on perceived pain during hand-holding. The same
was true for the ventral lateral PFC and OFC for unpleasantness.
Conclusion: These results suggest that holding hands with the
romantic partner in a pain-related context increases emotional
comfort and positive feelings. The greater the romantic
relationship quality the greater the induction of such positive
affective state, which then mediates reductions in perceived
pain. Pain modulatory systems and affective-evaluative brain
regions appear to play a critical role in mediating the protective
effects of hand-holding on pain.
Beckes, L. and Coan, J.A. (2015), ‘The distress-relief dynamic in
attachment bonding’. In Zayas, V. and Hazan, C. (Eds.). Springer:
NYC.
Campbell, D.A., et al. (2006), ‘A randomized control trial of
continuous support in labor by a lay doula’, Journal of Obstetric,
Gynecologic and Neonatal Nursing, vol. 35, no. 4, pp. 456-464.
Coan, J.A., et al. (2006), ‘Lending a Hand. Social regulation of the
neural response to threat’, Psychological Science, vol. 17, no. 12,
pp. 1032-1039.
Ellingsen, D.M., et al. (2015). ‘The neurobiology shaping affective
touch: motivation and meaning in the multisensory context’,
Frontiers in Psychology. In press. DOI: 10.3389/fpsyg.2015.01986
Hodnett, E.D. et al. (2013), ‘Continuous support for women
during childbirth (Review)’, Cochrane Database Reviews. The
Cochrane Library, Issue 7.
Wager, T.D., et al. (2013), ‘An fMRI-based neurologic signature
of physical pain’, New England Journal of Medicine, vol. 368, no.
15, pp. 1388-1397.
Weekes, D.P., et al. (1993), ‘The phenomenon of hand-holding as
a coping strategy in adolescents experiencing treatment-related
pain’, Journal of Pediatric Oncology Nursing, vol. 10, no.1, pp.
19-25.
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CO; Corresponding author: Marina López-Solà, PhD, marina.
lopezsola@colorado.edu, 303-492-4299
7/ A SOCIOCULTURAL NEUROSCIENCE APPROACH TO PAIN
Background: A significant body of research has identified ethnic
disparities in pain report, with those from minority groups
typically reporting more pain than members of the majority.
Although a number of contemporary models of pain perception
include top-down modulation by social and cultural factors, the
neurobiological mechanisms underlying ethnic disparities in
pain remain unknown. Method: We propose that a sociocultural
neuroscience approach to pain may elucidate the sociocultural
and neurobiological mechanisms underlying ethnic disparities
in pain report. As a foundation for this approach to pain we
1) review examples of cultural and ethnic differences in pain

report, 2) propose a neurocultural model of pain that outlines
and connects cultural and neurobiological mechanisms that
may account for these group differences, 3) and review the
literature that supports the connections between culture, pain,
and the brain in each stage of our model. Results: Our review
revealed variability in cultural factors that may contribute to
ethnic disparities in pain through each stage of pain perception
outlined in our model, pain precursors, nociception, pain
responses, and pain communication, and the neuroimaging
literature suggested physiological and brain mechanisms
may connect this cultural variability to ethnic disparities in
pain report. For example, cultural differences in stressful life
experiences such as discrimination and stress modulating
practices such as prayer may modulate pain through changes
in pain precursors such as peripheral inflammation, regional
genetic variation in single nucleotide polymorphisms related
to pain sensitivity (e.g. OPRM1) may modulate pain through
effects on ascending and descending neural pathways related
to nociception, cultural variability in emotional response
preferences may modulate pain through brain systems related to
pain affect and emotional expression, and cultural variability in
communication norms such as stoicism may contribute to ethnic
disparities in pain report through brain systems underlying
emotion regulation. Conclusion: Employing this sociocultural
neuroscience approach to understanding pain stands to broaden
our understanding of the mechanisms underlying group
differences in pain. This mechanistic understanding can both
serve to combat essentialist conceptualizations of race and
ethnicity found to contribute to disparities in pain treatment
and inform culturally sensitive guidelines to improve pain
treatment. Importantly, studies directly testing connections
between culture, pain, and the brain are lacking. As a result, the
majority of the connections between sociocultural and neural
mechanisms related to pain perception in our neurocultural
model are speculative, highlighting the need for such work in the
future.

8/ PSYCHOLOGICAL PREDICTORS AND CONSEQUENCES OF
SUSTAINED OPIOID PRESCRIPTIONS FOR PAIN AMONG INJURED
TRAUMA PATIENTS
Background: Acute pain is prevalent (91%) among injured
trauma patients. Although appropriate treatment is critical to
reduce discomfort and enhance recovery, the sustained use of
opioid analgesics after injury is controversial due to their high
potential for abuse, hyperalgesia, functional impairment, and
diversion. Yet, 28% of surgical musculoskeletal trauma patients
continue to take opioids 1-2 months post-injury, despite nearing
the end of recovery. Psychological factors, namely posttraumatic
stress disorder (PTSD) and depression (but not injury severity),
predict sustained use. Further, active PTSD symptoms (PTSS)
specifically convey risk for opioid misuse; together, these
problems significantly impact health.
Method: This study sought to examine whether negative
affect (NA: a composite variable of PTSS, depression, and
anxiety) predicts sustained opioid prescription in general
trauma patients, and in turn, whether continued prescription
predicts health-related consequences (e.g., NA and quality of
life [QOL]). Eighty adults previously hospitalized at a Level 1
trauma center were recruited during their routine trauma clinic
follow-up appointment within 30-days (≈ 2-weeks) post-injury.
Injury severity, presence of orthopedic injury and of an opioid
prescribed at the clinic appointment were recorded from
medical records. Participants completed measures regarding NA
at 2-weeks and 3-months post-injury, and QOL at 6-weeks and
3-months post-injury.
Results (Tables 1 & 2): Sustained opioid prescriptions at the
trauma clinic appointment were high (59%). In a model with
demographics (age; sex), injury factors (ISS, orthopedic injury,
time spent in hospital) and NA, logistic regression revealed that
older age, orthopedic injury, male sex, and NA were uniquely
associated with sustained opioid prescription at 2-weeks postinjury. Linear regression further revealed that prescription
opioids were associated with reduced physical health QOL at
6-weeks post-injury, and elevated NA at 3-months post-injury,
beyond demographic and injury-related factors.
Conclusion: NA (vs. injury severity) serves as both a predictor
and consequence of sustained opioid prescription: caution is
warranted for their prescription among acute high-risk injury
victims. Early treatment to reduce NA may simultaneously curb
the need for opioids and improve long-term health.

Elizabeth, R. Losin, PhD, Department of Psychology, University of
Miami, Miami, FL, USA; Steven, R. Anderson, B S, Department of
Psychology, University of Miami, Miami, FL, USA; Corresponding
author: Elizabeth R. Losin, PhD, e.losin@miami.edu,
(703) 851-7424
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oxytocin levels in plasma).
Results: The review suggests a positive effect of exogenous
Oxytocin on pain perception and processing with a dosedependent effect. Especially, intranasal Oxytocin compared
to intravenous administrated Oxytocin showed effects on
pain perception as it was able to pass the blood-brain barrier.
Furthermore, pain patients seem to have lower Oxytocin levels
compared to healthy, pain free individuals. However, Oxytocin
does not only have a direct effect on pain but is also associated
with a secure attachment and human trust.
Conclusion: The results of the review suggest the direct and
indirect mechanisms of oxytocin and its relevance for the
management of pain experiences. An improved understanding
of epigenetic approaches of “pain behavior” might aid
translational efforts to develop individualized clinical treatment
approaches. A clear understanding of the impact and role of
oxytocin will help to recognize its therapeutic potential which
could be beneficial for the treatment of chronic pain patients in
the future.
direct
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9/ PHYSIOLOGICAL ASPECTS OF ATTACHMENT AND PAIN THE ROLE OF OXYTOCIN
Background: The effectiveness of the neuropeptide oxytocin
and its possible use for pain management has been increasingly
investigated and discussed. Initial results emphasize the effects
of oxytocin on labor and breastfeeding. Endogenous hormones
like Oxytocin have been associated with enhanced attachment,
increased self-perception and reduced stress in humans.
Miscellaneous studies on animals as well as humans were
able to show a connection between oxytocin levels in blood
and lowered pain sensitivity as well as enhanced attachment
security. However, it is not clear how the hormone oxytocin
interacts with the “Stress hormone” cortisol and if oxytocin
levels can be associated with specific attachment patterns in
chronic pain patients. Moreover, it remains to be determined
whether oxytocin affects pain experience in humans.
Methods: For this review, the research databases Pubmed,
Medline und Psycinfo were searched for original articles about
Oxytocin, Pain, Human, Analgesic, written between 1994 and
2015. The search resulted in a total of 89 articles. After excluding
articles regarding labor pain, breastfeeding and animal studies,
17 potential articles remained for inclusion in this review (13
about exogenous oxytocin application, 4 about endogenous
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10/ CONCEPTUAL BELIEFS BIAS THE NEURAL PROCESSING OF
PAIN IN THE VENTRAL STRIATUM IN PLACEBO ANALGESIA
Background: Views and beliefs associated with the treatment
context might affect the processing of pain in the brain and
influence the persistence of placebo analgesia. Therefore we
investigated pain modulation in a treatment context compared
to pain modulation without a treatment context.
Methods: 48 healthy volunteers received heat pain stimuli
preceded by two cues during fMRI measurements in a
conditioning and a test session. The meaning of the cues was
manipulated to create a treatment-expectancy context group
(n=24, told that cues indicates treatment or no treatment) and a
stimulus-expectancy context group (n=24, told that cue indicates
low pain or normal pain).
Results: We observed larger expectancy and pain rating
differences in the treatment-expectancy group compared to the
stimulus-expectancy group during the test phase. The difference
between trial specific expectancy and pain ratings, also known
as prediction error, correlated with neural activation in the
ventral striatum. We observed prediction error signals during

the conditioning session in both groups and in the stimulusexpectancy group during the subsequent test session. More
importantly, the absence of significant prediction error signals
during the test session in the treatment-expectancy group
was associated with negative functional connectivity to the
prefrontal cortex, larger persistent differences between the
expectancy and the pain ratings and a correlation between the
pain modulation effect and views and beliefs about medical
treatments.
Conclusions: Our results implicate prediction error signals in
conditioned pain modulation and indicate that the contextual
information during treatments engage prefrontal cognitive
control processes which bias the processing of aversive
information in the ventral striatum and lead to a reduced
updating of treatment expectancies. This provides a neural basis
for persistent and long lasting pain modulation effects observed
in placebo analgesia.
Lieven A. Schenk, PhD, Department of Pain and Translational
Symptom Science, University of Maryland Baltimore School
of Nursing, Baltimore, MD, USA; Christian Sprenger, MD, PhD,
Department of Systems Neuroscience, University Medical Center
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University Medical Center Hamburg-Eppendorf, Hamburg,
Hamburg, Germany; Corresponding author: Lieven A. Schenk,
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11/ PHYSIOLOGICAL AND SUBJECTIVE RESPONSES TO A
REPEATED PAINFUL CHALLENGE IN INSOMNIA DISORDER
Background: Insomnia disorder, characterized by difficulties
falling or staying asleep, is highly co-morbid with chronic pain
conditions. However, the mechanisms of how insomnia disorder
contributes to pain processing abnormalities are currently
unknown. We investigated whether the ability to habituate
to repeated painful challenges is affected in individuals with
insomnia disorder. We hypothesized that lack of habituation may
represent a mechanistic pathway by which insomnia disorder
may increase chronic pain vulnerability.
Methods: Ongoing study with currently N=19 participants. Seven
participants (1 male) with a diagnosis of insomnia disorder
(ID) based on DSM-V criteria and 12 healthy controls (HC; 3
male) completed the Fear of Pain Questionnaire (FPQ) and
Pain Catastrophizing Scale (PCS), and kept a sleep diary for two
weeks prior to a laboratory visit. Following a polysomnographic
(PSG) sleep recording overnight in the Clinical Research Center,
participants completed a cold pressor test (CPT) three times in
succession (1300, 1430, 1600) by placing their hand in ice-cold
water for at least one minute, until pain tolerance was reached.
During hand immersion, participants rated pain intensity every
10 seconds, and blood was drawn 20 and 50 minutes after each
CPT trial in order to measure plasma cortisol levels.
Results: As expected, ID participants had shorter average self
report (ID: 393 min; HC: 473 min; t=2.93, p=.009) and PSG sleep
duration (ID: 359 min; HC: 422 min; t=2.37, p=.03). ID reported
higher levels of fear of pain and pain catastrophizing (FPQ:
t=2.44, p=.025; PCS: t=3.18, p=.005). However, pain intensity
ratings and pain tolerance in response to the repeated CPT did

not differ between groups (all p>.26). Baseline cortisol levels
did not differ between groups, but ID cortisol levels were higher
20 min (t=2.18, p=.04) and 50 min (t=2.53, p=.02) after the first
CPT trial. Cortisol responses in subsequent CPT exposure did not
differ between groups (all other p>.09).
Conclusions: While individuals with insomnia disorder showed
pain tolerance levels similar to those of healthy individuals in
response to repeated CPT exposure, cortisol reactivity in the
first CPT trial was increased. However, cortisol reactivity was not
different between groups in subsequent exposures, suggesting
that the process of habituation to painful challenges is not
affected. Increased fear of pain and pain catastrophizing in
insomnia disorder may account for increased cortisol reactivity
in response to a novel painful challenge, which will be further
investigated in this ongoing study.
Jaime Devine, Ph.D.1, Jennifer Scott-Sutherland, M.S.1, and
Monika Haack, Ph.D.1
1
Neurology Department, Beth Israel Deaconess Medical Center,
330 Brookline Ave, Boston, MA 02215, USA
Corresponding author: Jaime Devine,
jkdevine@bidmc.harvard.edu, 617-947-8242
12/ ADVERSE LIFE EVENTS AND PERCEIVED STRESS IN PATIENTS
WITH CHRONIC ABDOMINAL PAIN
Background: Exposure to adverse life events has been associated
with alterations in the stress response system and the
development of chronic pain. The experience of stress and the
perception of pain are intricately related to psychological factors,
and have been found to differ between males and females.
Chronic abdominal pain, a disorder with both physiological
and psychological underpinnings, results in significant costs to
patients and society and lacks efficacious interventions. The
purpose of this investigation was to examine associations among
adverse life events with chronic abdominal pain. Further aims
were to explore the influence of perceptions of stress and
evaluate sex differences.
Methods: Patients with chronic abdominal pain (CAP) and
healthy controls (HC) were recruited into a natural history
protocol at the National Institutes of Health, Clinical Research
Center. Participants completed the Life Events Checklist (LEC)
and the 10-item Perceived Stress Scale (PSS). Fasting peripheral
blood was drawn for cortisol quantification, with collection
time scheduled out of consideration for diurnal and hormonal
fluctuations. Statistical analyses were performed with SPSS v23,
with significance set a priori as p < 0.05.
Results: One hundred and five participants (49 males, 36 CAP, 69
HC, 27.88 ± 7.66 years of age) were included for study analysis.
Seventy-nine participants (33 males) endorsed at least one
adverse life event having happened to them, but overall did
not differ in their levels of perceived stress from participants
who did not endorse such adverse experiences. PSS scores did
not differ between participants based on age or sex, but did
significantly differ based on CAP diagnosis (p = .01). PSS scores
were also found to be a significant predictor of CAP grouping
(Exp (B) 1.1, p = .01). A moderate, negative correlation was
found between PSS scores and cortisol in participants who
endorsed at least one adverse life event (rs = -.30, p = .01), but
was not significant in those who did not (rs = .03, p = .87). In
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addition, an association between PSS scores and cortisol (r =
-.24, p = .02), was noted to be sex-dependent; this association
increased in strength when evaluating males (r = -.34, p = .02),
but was no longer significant when evaluating females (r = -.16,
p = .23).
Conclusion: This research illustrates connections between
participants’ perceptions of stress and chronic abdominal pain.
Relationships were noted between adverse life events and the
stress response, and sex differences were observed. Further
research exploring types of past events and current stress
perceptions, may facilitate the identification of therapeutic
interventions, and improve the outcome of patients living with
chronic abdominal pain. This research was supported by the
Intramural Research program of the NIH, National Institute of
Nursing Research.
Kristen, Weaver, MS, ACNP, ANP, Digestive Disorders Unit/
Biobehavioral Branch, National Institute of Nursing Research,
National Institutes of Health, Bethesda, MD, USA; Rory Meyers
College of Nursing, New York University, New York, NY, USA;
Paule, Joseph, PhD, MS, FNP-BC, CTN-B, Digestive Disorders Unit/
Biobehavioral Branch, National Institute of Nursing Research,
National Institutes of Health, Bethesda, MD, USA; Onyinyechi,
Ozoji, BS, Digestive Disorders Unit/Biobehavioral Branch,
National Institute of Nursing Research, National Institutes of
Health, Bethesda, MD, USA; Jessica, Gill, PhD, RN, Brain Injury
Unit/Tissue Injury Branch, National Institute of Nursing Research,
National Institutes of Health, Bethesda, MD, USA; Sarah,
Abey, PhD, RN, Digestive Disorders Unit/Biobehavioral Branch,
National Institute of Nursing Research, National Institutes of
Health, Bethesda, MD, USA; LeeAnne, Sherwin, PhD, MS, FNPBC, Sinclair School of Nursing, University of Missouri, Columbia,
MO, USA; Digestive Disorders Unit/Biobehavioral Branch,
National Institute of Nursing Research, National Institutes of
Health, Bethesda, MD, USA; Nicolaas, Fourie, PhD, Digestive
Disorders Unit/Biobehavioral Branch, National Institute of
Nursing Research, National Institutes of Health, Bethesda, MD,
USA; Xiaomei, Cong, PhD, RN, School of Nursing, University of
Connecticut, Storrs, CT, USA; Wendy, Henderson, PhD, MSN,
CRNP, Digestive Disorders Unit/Biobehavioral Branch, National
Institute of Nursing Research, National Institutes of Health,
Bethesda, MD, USA; Corresponding author: Kristen, Weaver, MS,
ACNP, ANP, kristen.weaver@nih.gov, (301) 827-0880
13/ WHEN EMOTIONAL PAIN BECOMES PHYSICAL: ADVERSE
CHILDHOOD EXPERIENCES, PAIN, AND THE ROLE OF MOOD
AND ANXIETY DISORDERS
Background: We examined the association between adverse
childhood experiences (ACEs) and painful medical conditions.
We also examined the mediating and moderating roles of mood
and anxiety disorders in the ACEs – pain relationship.
Methods: Ten-year longitudinal data were obtained from the
National Comorbidity Surveys (NCS-1 and NCS-2; N=5001). In
the baseline survey, the NCS-1 identified specific ACEs, health
conditions, pain severity, mood and anxiety disorders. NCS-2
assessed for pain-related medical conditions (e.g., arthritis or
rheumatism, chronic back or neck problems, frequent or severe
headaches, any other chronic pain), occurring over the ten-year
follow-up period.
Results: Several ACEs (e.g., verbal and sexual abuse, parental

psychopathology and parental loss) predicted painful medical
conditions. Major depression, bipolar disorder, and posttraumatic stress disorder (PTSD) also predicted the painful
conditions. Anxiety and mood disorders were found to partially
mediate the ACEs – pain relationship. Specifically, analyses
demonstrated that ACEs predicted anxiety and mood disorders,
which in turn predicted pain. Moderation analyses determined
that anxiety and mood disorders had an effect on increasing
pain at both high and low levels of ACEs – though the effect was
greater at lower levels of ACEs.
Conclusion:There are pernicious effects of ACEs across mental
(e.g., mood, anxiety) and physical (e.g., pain-related conditions)
domains. Dysregulation of the hypothalamic-pituitary-adrenal
(HPA) stress response and the theory of reserve capacity are
reviewed to integrate our findings of the complex relationship
between ACEs, mood and anxiety disorders, and painful medical
conditions.
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14/ EARLY LIFE ADVERSITY AND PAIN: THE ROLE OF MOOD,
SLEEP, AND POSITIVE PERSPECTIVE
Background: Adverse childhood experiences have been
implicated in the development of chronic pain, but
inconsistently with pain severity in adulthood. We hypothesized
that recent mood and sleep disturbances may help explain an
association between childhood adversity and pain. Further,
we expected that psychosocial resilience factors indicative of a
positive perspective towards oneself and life would contribute
to weaker associations between adversity, mood and sleep
disturbances, and pain. Method: Data were from the first wave
of an ongoing longitudinal study (Scott et al., 2015), in which
self-reported psychosocial factors and pain severity were
concurrently assessed among participants (N=337) recruited
from a housing development in the Bronx, NY. Participants were
socioeconomically and racially diverse adults (60% AfricanAmerican, 27% Hispanic) without a particular pain disorder, but
with considerable variability in pain. Using confirmatory factor
analysis, we created a positive perspective variable specified by
optimism, perceived social support, life satisfaction, self-esteem,
and perceived control. Structural equation modeling was used
to create a latent factor of mood disturbance (indicated by
depressed mood, anxiety, and anger symptoms) and to test
hypotheses.
Results: In a structural model controlling for age, gender, race,
and income, childhood adversity was weakly associated with
pain severity (β=.09, p=.11), and mood and sleep disturbances
fully accounted for this association (CFI=.99; and RMSEA=.03
(.00-.05)). When group moderation was applied using a
median split, we found that the path from sleep disturbance
to pain severity was weaker in individuals with higher positive
perspective (p<.05). When controlling for health conditions,

direct paths from mood and sleep disturbances to pain became
marginally significant, and the moderation effect on sleep
remained.
Conclusion: These findings suggest that early adversity may
link with pain in adulthood partly through mood and sleep
disturbances, and that psychosocial resilience resources
associated with a positive perspective may buffer the path
from sleep disturbance to pain severity. Future research should
examine such associations prospectively, as well as target
interventions to reduce vulnerabilities and enhance protective
resources following early life trauma.
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