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1. Define and describe the meaning of integrative medical management, centrally sensitized 
chronic pain, and Autonomic Self-Regulation (ASR)
2. Describe the basic science of heart rate variability (HRV) and its relationship to ASR 
technique
3. Summarize the nervous system pathways shared by sensitized chronic pain and ASR
4. Identify HRV parameters that are biomarkers of emotional and physical health
5. Discuss how ASR can be used for health assessment and behavioral change
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Disclaimer and Disclosure

•Not expert in cardiology, pain, or medication
• Neuropsychologist with some specialization in cognitive  
psychophysiology

•No conflict of interest, affiliations, or product endorsement
•Slides are original or freely available from internet with 
acknowledgment 

"Materials that are included in this course may include interventions and 
modalities that are beyond the authorized practice of mental health 
professionals. As a licensed professional, you are responsible for reviewing 
the scope of practice, including activities that are defined in law as beyond the 
boundaries of practice in accordance with and in compliance with your 
professions standards."
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Prelude





PSYCHOLOGIST’S MODEL OF PAIN MEDICATION 
(OPIOID) ADDICTION 

Negative Punishment
Suspension
‘Time-out’

Negative Reinforcement
Medication

Self-Medication
Positive Punishment

Fines
Shocks (experimental)

Positive Reinforcement
Honors

Addiction

PAIN MEDICATION ADDICTION INCLUDES SUFFERING DUE 
TO  STRESS AND DEPRESSION IN ADDITION TO 
UNRELIEVED PAIN AND THE BEHAVORAL DYSFUNCTION 
OF ADDICTION – NEED TO REPLACE POSITIVELY 
REINFORCING CHARACTERISTICS OF MEDICATION WITH 
SOMETHING ELSE





I. Sensitized Chronic Pain (SCP) and Autonomic Self‐Regulation (ASR) 

• Define SCP and ASR

• Shared physiological basis of SCP and ASR 

• How ASR reduces SCP

II.  Research on using ASR for SCP



Sensitized Chronic Pain: 
Stress and Depression



Not all pain is the same: The Not all pain is the same: The 
pathophysiologypathophysiology of painful diseasesof painful diseases

Postoperative
pain

Mechanical
low-back pain

Sickle cell
crisis

Arthritis

Peripheral
neuropathy

Neuropathic
low-back pain

CRPS

Postherpetic
neuralgia 

Diabetic
neuropathy

Sports/exercise
injuries

Central post-
stroke pain

Trigeminal
neuralgia

Rollin Gallagher, MD, MPH
dhss.delaware.gov/dsamh/files/2007gallagherii.pps

Nociceptive pain
Caused by activity in neural 

pathways in response to 
potentially tissue-damaging 

stimuli

Neuropathic pain
Initiated or caused by a 

primary lesion or dysfunction 
in the nervous system

Mixed



C Fiber

Nociceptive Pain

Understanding Pain and Pain Amplification.  Robert Benett, MD. 
http://www.myalgia.com/Pain_amplification/Overview.htm

http://www.myalgia.com/Pain_amplification/Overview.htm


C Fiber

Nociceptive Pain



C Fiber

Nociceptive Pain= STRESS



To Whom It May Concern:

C Fiber

Nociceptive Pain= STRESS

Descending Modulation of Pain
Influences from brainstem nuclei and forebrain on spinal transmission of 
incoming peripheral pain signals : 
•periaqueductal gray in upper brain stem
•serotonergic from nucleus raphe magnus
•adrenergic from locus coeruleus
•dopaminergic from ventral tegmental area and hypothalamus 



A.

C Fiber

Nociceptive Pain= STRESS

A.  Antidepressants (e.g. amitriptyline, duloxetine) reduce pain by 
increasing descending pain inhibition from catecholamines



C Fiber

B.

Nociceptive Pain= STRESS

B.  Anti‐epileptics (e.g. gabapentin, pregabalin) reduce pain by
limiting release of glutamate from afferent peripheral C fiber



C Fiber

C.

Nociceptive Pain= STRESS

C.  Opioids (e.g. morphine) block pain by activating opioid
receptors and inhibiting substance P



Pro‐inflammatory 
cytokines

ACUTE NOCICEPTIVE PAIN – I



- II

Pro‐inflammatory 
cytokines

ACUTE NOCICEPTIVE PAIN – II



- II

Pro‐inflammatory 
cytokines

ACUTE NOCICEPTIVE PAIN – II



The Stress Response:
Sympathomedullary Pathway (SAM)
The Hypothalamic Pituitary-Adrenal (HPA) System

SAM HPA







ADRENAL GLANDS

•Adrenal Cortex
•Adrenal Medulla



SAM HPA

Kidney



HPA STRESS RESPONSE

Mineralocorticoid



Stress ends



Stress ends

`

Stress ends

Mineralocorticoid



- III

Pro‐inflammatory 
cytokines

ACUTE NOCICEPTIVE PAIN – III



- III

Pro‐inflammatory 
cytokines

ACUTE NOCICEPTIVE PAIN – III



CHRONIC STRESS AND PAIN
HPA AXIS



Neuropathic pain also becomes centrally sensitized



Neuropathic
Pain

CHRONIC STRESS AND PAIN
HPA AXIS



Neuropathic
Pain

Mineralocorticoid

CHRONIC STRESS AND PAIN
HPA AXIS



• Pain does not end 
• Stress does not end 
• ‘HPA overdrive‘
• Loss of GC inhibition of pro‐inflammatory 

cytokines
• Proliferation of peripheral inflammation
• Heightened pain
• Disinhibition of descending cortical pain 

modulation (‘nociceptive braking’)
• Depletion of catecholaimes –

(nor)adrenaline from locus coeruleus and 
dopamine from hypothalamus 

• Depressed behavior and mood
• “THE IMMUNE RUNAWAY TRAIN”

Pro‐inflammatory 
cytokines

CHRONIC STRESS AND PAIN CAUSES 

STRES
S



Absinta M, Ha SK, Nair G, Sati P, Luciano NJ, Palisoc M, Louveau A, Zaghloul KA, 
Pittaluga S, Kipnis J, Reich DS.  (2017). Human and nonhuman primate meninges
harbor lymphatic vessels that can be visualized noninvasively by MRI. Elife. 2017 
Oct 3;6.

Louveau, A., Smirnov, I., Keyes, T.J., Eccles, J.D., Rouhani, S.J., Peske, J.D., Derecki, 
N.C., Castle, D., Mandell, J.W., Kevin, S.L. and Harris, T.H.,(2015). Structural and 
functional features of central nervous system lymphatics. Nature, 523(7560), 337

• CNS previously thought to 
lack a lymphatic system 

• yet CNS undergoes immune 
surveillance within meningeal
compartments

• mechanisms governing 
entrance/exit of immune cells 
from CNS recently discovered

• T-cell gateways into and out of 
the meninges

• lymphatic vessels line dural
sinuses. Old and updated maps of the lymphatic system



In sensitized chronic nociceptive pain, descending top‐down 
modulation of pain is lost.



Rollin Gallagher, MD, MPH, dhss.delaware.gov/dsamh/files/2007gallagherii.pps



Maintain and increase
‐Sick role
‐Secondary gain
‐Resource drain
‐Loss of social support



Depression is an expression of chronic stress in humans

Rodents show stress in their behavior; humans show stress 
in their behavior and mood

• Chronically stressed rodents have a neuromodulator profile strikingly 
similar to depressed people

• Animals cannot report mood!

• Depressed people are stressed and report depressed mood

• However, not all stressed people are depressed (.e. not all stressed people 
report depressed mood)

• The difference between stress and depression in people appears to be 
cortisol: when high, depression is expressed; when low, stress is the 
phenotype



Chronic stress (rodents) Clinical depression (humans)

↑CRH/CRH mRNA  ↑CRH/CRH mRNA 

↓CRH receptor affinity/number  ↓CRH receptor affinity/number 

↑AVP/AVP mRNA  ↑AVP/AVP mRNA 

↑CSF levels of CRH/AVP  ↑CSF levels of CRH/AVP 

↑Co‐expression of CRH/AVP  ↑Co‐expression of CRH/AVP 

↓GR/MR number/function  ↓GR/MR number/function 

Altered plasma ACTH concentration   Altered plasma ACTH concentration 

Altered circadian rhythmicity Altered circadian rhythmicity

Adrenal supersensitivity to ACTH  Adrenal supersensitivity to ACTH 

↑Corticosterone ↑Cortisol (*cortisol is ↓ in PTSD)

↓Negative feedback  ↓Negative feedback 

Adrenal hypertrophy  Adrenal hypertrophy 

Pituitary hypertrophy  Pituitary hypertrophy 

Exaggerated corticosterone response  Exaggerated cortisol response 

Cognitive deficit Cognitive deficit

Behavioral disturbance Behavioral and mood disturbance 
Blackburn‐Monro & Blackburn‐Monro (2011).



Selection of Diagnoses and Symptoms that Suggest Central Sensitization

• Chronic abdominal pain

• Chronic fatigue 

• Chronic joint pain

• Chronic low‐back pain

• Chronic non‐specific pain

• Chronic tension headaches

• Fibromyalgia

• Irritable bowel syndrome

• Multiple drug or food allergies or intolerances (self‐diagnosed)

• Chronic pelvic pain

• Postural orthostatic tachycardia syndrome (POTS)

• Temporomandibular, myofascial pain disorders

• Whiplash‐associated pain disorders

• Widespread non‐specific pain



Autonomic Self‐Regulation (ASR)





The three components of Autonomic Self‐Regulation are:

1.HRV Biofeedback = resonant frequency breathing
2.Mindful attention
3.Positive emotional state



ASR coaching essential 
elements

• Paced breathing at resonant frequency and the production 
of HRV Coherence through HRV Biofeedback

• Mindfulness or imagery focused on breathing and the heart. 
Focused attention on air entering and exiting the chest and 
passing thorough the heart

• Positive emotional state (PES).  Occupy the mind during the 
HRVB session with thoughts of compassion, gratitude, 
apreciation, etc. 

‘COHERENCE’



HRV, HRV Coherence, and HRV Biofeedback (HRVB)

48

•Interbeat Interval – ‘ibi’
•instantaneous heart rate 
(HR)
•R‐R or N‐N 

250‐350 
msec

.9 sec 1.0 sec 1.1 sec 1.0 sec .9 sec 1.0 sec



Cardiac acceleration is mediated through the sympathetic nervous system with  
[nor]adrenaline (=[nor]epinephrine) onto the heart, other organs, and throughout the 
circulatory system.

Cardiac deceleration is mediated through the parasympathetic nervous system by the vagus
nerve (‘vagal tone’) which outputs acetylcholine onto the heart and other organ systems, 
notably the gut.

The pacemaker control of heart is adrenertic (i.e. sympathetic); cholinergic (i.e. vagal) output 
is added and withdrawn very raplidly (msecs).  When vagal tone is engaged – which is normal 
function  ‐ additional sympathetic adrenergic control is exerted on a slower time scale 
(seconds) but the pacemaker rate of HR is not reached unless parasympathetic influence is 
abolished by blockade. 



Autonomic Nervous 
System

Billman, G. (2013).  The LF/HF ratio does not 
accurately measure cardiac sympatho‐vagal
balance. Frontiers in Physiology, doi: 
10.3389/fphys.2013.00026 

The sympathetic and parasympathetic branches of 
the ANS are related by a complex non‐liner function.  
A change in one branch may cause and increase, 
decrease, or no change in the other branch.

SNS

PNS



The sympathetic and parasympathetic brances of the ANS are 
related by a complex non‐liner function.

A change in one branch may cause and increase, decrease, or 
no change in the other branch.

“Left foot braking”



HRV is an indicator of autonomic function.  Variability is equal to 
variance, which is maximized when beat-to-beat intervals increase 
and decrease in a smooth rhythm, one that approximates a sine 
wave.  A smooth sinusoidal rhythm of ibi’s is characteristic of a 
healthy heart under resting conditions; the amount of variability is 
directly related to respiration rate, and many inter-individual factors 
such as age, gender, height, and fitness level



BPM  IBI (ms)    

50

80

SECONDS

IBI‐ 1200
BPM‐ 50

1157
52                           

1045
57           

905
63

793
76

750
80

793
76

905
63

1045
57

1157
52

1200
50

IBI = 975+225*COS(t*PI)
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Mean = 65 BPM = 923 msec ibi

Min BPM = 50 = Max ibi = 1200 msec

Max BPM = 80 = Min ibi = 750 msec



BP
M



HRV is directly related to respiratory cycle

55



In Diaphragmatic Breathing 
inhalation increases thoracic 
cavity volume (draws air in) 
due to active contraction of 
diaphragm; exhalation 
decreases cavity volume
(expels air) and is passive.

1. Exhale,
relax 
diaphragm,
reduce cavity
2. Inhale,  
contract 
diaphragm, 
increase 
cavity

ContractExhale

2. Inhale,
contract 
diaphragm, 
expand cavity
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Bainbridge Reflex: RSA, cardio‐respiratory coupling, lung‐heart pump
Respiration produces cardiac acceleration and deceleration 

Increasing the depth of respiration promotes venous return through changes in right 
atrial (chest cavity) pressure. During inspiration, the chest wall expands and the 
diaphragm descends, causing right atrial pressure to fall which facilitates venous 
return. When pressure falls and venous return rises, cardiac rate accelerates.  During 
expiration, the opposite occurs. Increasing right atrial pressure impedes venous 
return and slows HR. Increasing the depth of ventilation increases the range of HR 
during respiration.    

Lung

Stretch receptor

Inhale, intra‐thoracic 
pressure decreases

Venous blood 
Flow, HR 
increase

Exhale, intra‐thoracic 
pressure increases

HR, blood 
flow decrease

Inhale, start 
cycle again



Attaining Coherence:
Resonance Frequency Breathing (RFB)
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• HRV is related to respiratory cycle
• At ~ 6 breaths/minute 

• HRV and respiratory cycle synchronize 
• HRV is maximized
• Resonant Frequency Breathing

• ‘Coherence’
Note: 6 breaths/min=10 seconds per breath=0.1 Hz)



Resonance is the tendency of a system to oscillate with greater 
amplitude at some frequencies than at others. Relative 
maximum frequency of oscillation is the system's resonance 
frequency. At these resonance frequency, even small periodic 
driving forces can produce large amplitude oscillations

Pushing a person in a 
swing is an example of 
resonance. Pushing a 
swing in time with its 
resonant frequency will 
make the swing go higher 
and higher (maximum 
amplitude), while 
attempts to push it at a 
faster or slower tempo 
results in smaller arcs.  

59



Baroreceptor Reflex Connections

.

.

Left and right



Blood pressureBlood pressure

Heart rate Heart rate 
(HR) (HR) 

Vascular tone Vascular tone 
(VT)(VT)

BrainBrainHR HR baroreflexbaroreflex VT VT baroreflexbaroreflex

VTVTHRHR

Two Closed-Loops Model of Baroreflex System 

Initiated by respiration, the Initiated by respiration, the baroreflexbaroreflex links HR and VT via CNS links HR and VT via CNS 
using feedback from blood pressure.  Oscillations in each using feedback from blood pressure.  Oscillations in each 
system reach maximum amplitude at resonance frequency.system reach maximum amplitude at resonance frequency.

~5 s delay~5 s delay
0.1 Hz resonance0.1 Hz resonance

~15 s delay~15 s delay
0.03 Hz resonance0.03 Hz resonance

RESPIRATION

61



Nervous system pathways shared by sensitized chronic pain and ASR:
‐Somatosensory cortex
‐Hypothalamus (periventricular nucleus)  dorsal spinal column
‐HPA  adrenal cortex
‐Adrenal cortex  glucocorticoids
‐Peripheral pro‐inflammatory cytokines



30 BrPM (0.5 Hz) , HRV(avg) =   2
7.5 BrPM (0.125 Hz), HRV(avg) = 11

5.5 BrPM (0.092 Hz), HRV(avg) = 34

Coherence of Cardiac Rhythm 
coherence.com (Richard Brown, MD and Stephen Elliot, Ph.D.)

The difference 
between the highest 
and lowest BPM is 
shown along the 
center; averaging 
across consecutive 
maxima yields  
HRV(avg), one of the 
many measures of 
HRV

63

RFB 



When HRV Coherence is attained, the spectral peak occurs at 
a frequency around 0.1 Hz



Transformation of a 
time series to a 
frequency spectrum is 
done with the Fourier 
transform.  The 
transformed frequency 
spectrum is analyzed in 
terms of ‘power’ or area 
under the curve, across 
a range of frequencies.  
Power is directly related 
to variance of the 
untransformed time 
series.

•0.1 Hz=1 cycle/10 sec
•10 sec/cycle = 6 
cycles/minute

•HRV peak @ 0.1 Hz indicates 
Coherence



Mindfulness books, cd’s, online 
courses, ceu’s



Mindfulness Defined
“Moment‐to‐moment non‐judgmental awareness”

Mindfulness in Practice
•Body Scanning

• Lying on back
• Quiet
• Focus attention on organs

•Mindfulness (meditation)
• Secular

•Yoga postures

Effects of Mindfulness
•Improves quality of life
•No evidence that Mindfulness prevents or cures disease

• Not recommended to lower blood pressure



Journal of the 
American 
Medical 
Association, 
314(13), 
1327‐1329 
(October 6, 
2015)



PES
Compassion, gratitude, 
etc

HRV

RFB

Mindful attention

HRV 
COHERENCE

AUTONOMIC SELF‐REGULATION
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HRV Power Spectrum
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II. Research in Application of ASR for SCP 



Lorimer Moseley, a globally known Australian pain researcher, tells this story about himself: 

He was hiking in the Australian Outback with friends when he felt something scratch his left 
ankle. It was painful enough to make him pull his leg away, but he just kept walking, figuring 
he’d scraped his ankle on a stick.  He woke up two days later in a hospital where doctors told 
him he’d been bitten by the deadly poisonous eastern brown snake, and was lucky to be 
alive.

Being resilient, he was out hiking again six months later when he was stopped dead in his 
tracks by a searing pain in his left ankle. He fell to the ground and screamed for help.  His 
friends called an ambulance but and when they examined him they found a twig stuck in his 
sock.  Yet, his ankle continued to hurt, he had groin pain for a week (just as he had after the 
snake bite), and he could not talk himself out of it. 



Chronic Stress, Pain 
Sensitization 

Symptom Cluster

ASR 
Coherence

Autonomic Balance





Management of Centrally Amplified Pain using Autonomic 
Self‐Regulation 

Stress and depressionCBT

• Autonomic Self‐Regulation
• Restored HR deceleration
• Increased HRV 

Reduced pain

Painful event

Chronic pain  
Conscious 
awareness

Mindfulness

HRVB

• Autonomic Dysegulation
• HR acceleration
• Decreased HRV 

RFB
with 

Mindfulness 
And
PES

Reduced pain

Centrally sensitized pain



Chronic 
Pain

Neuropathic
Pain

Nociceptive
Pain

Stress 
Depression



Neuropathic
Pain



Study 1 – “Non‐pharmacological intervention for chronic pain in 
Veterans: A pilot study of Heart Rate Variability”

Study 2 – “Use of Heart Rate Variability (HRV) Biofeedback for 
Symptom Management among Cancer Survivors”

Study 3 – “HRV Biofeedback in pain patients: Pilot intervention for 
pain, fatigue, & sleep”



Study 1 – “Non‐pharmacological intervention for chronic pain in 
Veterans: A pilot study of Heart Rate Variability”





The pre‐ treatment values for control and treatment groups were not 
statistically different for self‐ratings of pain, negative emotion, physical activity 
limitation, or stress. 



Treatment 
effects were 
analyzed with 
ANCOVA of 
post scores 
by group, 
using pre 
scores as the 
covariate. 



Post‐HRVB training, the treatment group was significantly lower than the control group 
on all outcome measures (all p’s <0.05).



Study 2 – “Use of Heart Rate Variability (HRV) Biofeedback for 
Symptom Management among Cancer Survivors”



Use of Heart Rate 
Variability (HRV) 
Biofeedback for 

Symptom Management 
among Cancer Survivors

Mark A. O’Rourke, MD, Medical Director
Center for Integrative Oncology and Survivorship

Greenville Health System Cancer Institute
Greenville, South Carolina 87



Investigators and Staff 
Greenville Health System

•Mark A. O’Rourke, MD, co‐PI
•Regina Franco, MSN, ANP‐C
•Kerri Susko, MSW, LISW‐CP

•William M. Hendry, DOM, L.Ac.
•Elizabeth Crowley, Ph.D, RN, LMSW

•Sherry A. Stokes, M.S.
•W. Larry Gluck, M.D.

•Katie Daniels, BS
University of South Carolina

•James Burch, MS, Ph.D, co‐PI
•J.P. Ginsberg, Ph.D.
•Jameson Sofge, MS

•James Hébert, MSPH, ScD



Background: 
Cancer survivors have lower HRV coherence than normal controls and HRVB 
training improves HRV coherence, restores autonomic health

Research Question:  
Will HRVB reduce late effects of cancer and its treatment, including stress, pain, 
depression, fatigue, and insomnia?

Method: 
Randomized, waitlist controlled, clinical trial. Participants in the intervention arm 
receive weekly HRV‐B training up to six weeks; a wait‐list control group was 
matched to the intervention arm. Outcome measures were assessed at baseline 
(pre) and after week six (post)



Schema



Symptom Cluster Assessment
• STRESS

• Perceived Stress Scale (PSS)
• DEPRESSION

• Beck Depression Inventory–II (BDI-II0
• FATIGUE 

• Multidimensional Fatigue Inventory (MFI)
• PAIN

• Brief Pain Inventory (BPI)
• SLEEP

• Insomnia Symptom Questionnaire
• PTSD

• Posttraumatic Stress Disorder Checklist
• Chronotype

• Munich Chronotype Questionnaire



Group A 
(N=17)
HRVB

Group B 
(N=17)
Wait List 
Control 

two‐
tailed p‐
value

Age (years), mean ± stderr 60.0 ± 2.5 58.9 ± 2.5 0.7621
Sex, count(%) 0.0445
Male 5 (29.4) 0 (0)
Female 12 (70.6) 17 (100)
Ethnic Group, count (%) 0.6012
Hispanic or Latino 1 (5.9) 0 (0)
Not Hispanic or Latino 15 (88.2) 14 (82.3)
Refuse/Don't 
Know/Missing 1 (5.9) 3 (17.7)
Race, count (%) 0.349
White 14 (82.3) 13 (76.4)
Black or African American 1 (5.9) 2 (11.8)
Other 2 (11.8) 0 (0)
Refused/Don't 
Know/Missing 0 (0) 2 (11.8)
Education (years), mean ±
stderr 0.9279
High School 4 (23.5) 4 (23.5)
College 7 (41.1) 6 (35.3)
Graduate School 3 (17.7) 5 (29.4)
Missing 3 (17.7) 2 (11.8)
Income, count (%) 0.7665
Under $50,000 6 (35.3) 5 (29.4)
$50,000‐$100,000 4 (23.5) 5 (29.4)
$100,000 or more 6 (35.3) 4 (23.5)
Refuse/Don't 
Know/Missing 1 (5.9) 3 (17.7)

Status Total
Screened 179
Ineligible 117
Enrolled 38
Dropped Out 4
Completed 34



Depression Fatigue
Pain 

Interferes Sleep
Stress *** *** * **

Depression xxxxxxx *** *** ***
Fatigue ‐‐‐‐‐ xxxxxxx * ***

Pain Interferes ‐‐‐‐‐ ‐‐‐‐‐ xxxxxxx *
*<0.05;**<0.01;*<0.005;



Significance of Differences of Outcome Variables

Group Pre‐
HRVB v Control

Post‐
HRVB v Control

Mixed Model
HRVB x Control

SDNN
HRVB

ns * *
Control

STRESS
HRVB

ns * **
Control

DEPRESSION
HRVB

ns ** ***
Control

FATIGUE
HRVB

ns *** **
Control

PAIN INTERFERENCE
HRVB

ns * #
Control

SLEEP
HRVB

ns *** ***
Control

#<.1,*<.05, **<.01,***<.005



Study 3 – “HRV Biofeedback in pain patients: Pilot intervention for 
pain, fatigue, & sleep”





HYPOTHESIS FOR VA MERIT PROPOSAL
•COHERENCE REDUCES CENTRAL SENSITIZATION OF PAIN, STRESS, 
AND DEPRESSION

•HRV BIOFEEDBACK PRODUCES COHERENCE

•HRV BIOFEEDBACK WILL REDUCE CENTRALLY SENSITIZED PAIN, 
STRESS, AND DEPRESSION

•HRVB AND COHERENCE WILL REDUCE CENTRALLY SENSITIZED PAIN 
AND ASSOCIATED STRESS AND DEPRESSION BECAUSE THE SAME 
NEURAL STRUCTURES  AND CIRCUITS ARE INVOLVED IN BOTH

HYPOTHESIS COROLLARY
•HRVB AND COHERENCE WILL NOT IMPROVE PAIN THAT IS SOLELY 
FROM A NEUROPATHIC SOURCE   



Planned enrollment: 
40 in each arm

Number of veterans screened or prescreened: 220
Number of veterans enrolled: 30
Number of veterans completed: 27



Symptom Cluster Assessment
• STRESS

• Perceived Stress Scale (PSS)
• DEPRESSION

• Beck Depression Inventory–II (BDI-II0
• FATIGUE 

• Multidimensional Fatigue Inventory (MFI)
• PAIN

• Brief Pain Inventory (BPI)
• SLEEP

• Insomnia Symptom Questionnaire
• CATASTROPHIZING

• Pain Catastrophizing Scale (PCS)



The Pain Catastrophizing Scale 
•13‐item self‐report 
•Thoughts/feelings about pain experience
• “When I'm in pain .. 

• “ .. I worry all the time.”
• “ .. I can’t stand it anymore.”

•5‐point scale 
• 0 (not at all) to 4 (all the time)

•Total score with three subscales 
• magnification, rumination and 

helplessness. 
Sullivan MJL, Bishop SR, Pivik J (1995) The Pain 
Catastrophizing Scale: Development and validation. 
Psychol Assess 7: 524–532.

“ .. general psychological acceptance is a 
strong predictor of pain‐related 
catastrophizing, independent of gender, age 
and pain intensity. Mindfulness did not 
predict levels of pain‐related 
catastrophizing. “

de Boer, M. J., Steinhagen, H. E., Versteegen, G. J., 
Struys, M. M., & Sanderman, R. (2014). Mindfulness, 
acceptance and catastrophizing in chronic pain. PLoS
One, 9(1), e87445.



Depression Catastrophize Fatigue
Pain 

Interferes Sleep
Stress *** *** *** * **

Depression xxxxxxx *** *** *** ***
Catastrophize xxxxxxx *** *** ***

Fatigue xxxxxxx * ***
Pain Interferes xxxxxxx *

*<0.05;**<0.01;*<0.005;



Planned research

(1) NIH RO1, Phase 2, single site, Veteran cancer survivors; 
psychoeducational self-management control; 4 timepoints; primary, 
secondary, exploratory endpoints 

(2) NCI NCORP, Phase 2, multi-site, cancer survivors.; pre-post; 
primary, secondary, exploratory endpoints.
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