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Utility of acute pain

* Nociception and pain provide an evolutionary
advantage.

* An alarm system to alert the organism of potential
tissue damage.

» Afferent signals = efferent signals:

* Avoid or limit activity in the present




Pathophysiology of Pain

Central sulcus (fissure of Rolando)

Precentral gyrus
Postcentral gyrus

~— Primary motor area

Primary
visual area

Lateral cerebral fissure
(fissure of Sylvius)




Sensory signals

Cognitive-evaluative
Affective-emotional
Motivational-motor

(Bushnell 2013)



Chronic pain is maladaptive

Pain less associated with tissues
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Inflammation,
scarring,
remodeling

Pain more associated with tissues

Injury Moment

HEALING TIME
(Adapted form Butler 2013)



Nervous system remodeling

é Cortical reorganization R
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(Bushnell 2013; Baliki 2015)



Types of pain
_|Nociceptive | Neuropathic | Centralized/chronic

Cause Inflammation/damage  Nerve injury CNS/systemic
Examples Musculoskeletal injury, Diabetic neuropathy, Muscle pain
OA, cancer sciatica disorders,
fibromyalgia
Clinical features Localized, activity- Dermatomal, sharp, Widespread,
dependent numb, tingling accompanying
fatigue, mood, sleep,
cog
Treatment NSAIDs, injections, Surgery, injections, CNS-acting, non-
surgery topical, CNS-acting pharmacologic

(Clauw 2022)



Centralization

Stress as an aggravating factor causing:
concentration difficulties; memory
problems; sleep problems

Increased pain sensitivity
to mechanical pressure,
cold, heat, and vibration 2

Restless legs

Sensitivity to light

Sensitivity to odours

Discrepancy between
peripheral drivers of
pain and the magnitude
of pain and disability

, — Knee pathology

} Spreading of pain

(Nijs 2021)



2011 Survey Criteria for Fibromyalgia

Symptom Severity
(score range: 0-12 points)
@ For each symptom listed below, use the following scale to indicate the severity of
the symptom during the past 7 days.

yoint per check box; score range: 0-19 points)

Please indicate if you have had pain or tenderness during the
past 7 days in the areas shown below.
Check the boxes in the diagram for each area in which you have *No problem
had pain or tenderness. «Slight or mild problem: generally mild or intermittent
*Moderate problem: considerable problems; often present and/or at a moderate level

« Severe problem: continuous, life-disturbing problems

No problem Slight or mild Moderate Severe
problem  problem problem

0 1 2

D she
FOINLS

A. Fatigue O (. O D

Right shoulder (] \ Left shoulder
O Chest or 2 Ouwe 8. Trouble thinki membering [] 0 O 0
Right braast back . Trouble thinking or remembering
upper arm /] I l C. Waking up tired (unrefreshed) O O O (|
Right O ¢ v
lower arm [ Abd?me tl 'I;gr;(er @ During the past 6 months have you had any of the following symptoms?
Points { 1
[ Right hip or O] Left hip o A. Pain or cramps in lower abdomen [ No [ Yes
buttocks 8. Depression 0 No [ Yes
C. Headache J No [ Yes

Right upper leg [} Left upper leg [

Additional criteria (no score)

Have the symptoms in questions 2 and 3 and widespread pain been present at a

Right lower leg [] Left lower leg [] similar level for at least 3 months?
[ No [ Yes

@ Do you have a disorder that would otherwise explain the pain?
J No [ Yes

The Widespread Pain Index and Symptom Severity Index are combined for a total FM score of 0-31.

Clinically
phenotyping
centralization

(Wolfe 2011; Brummett 2016)



Centralization impacts peripheral treatment outcomes

Hysterectomy for chronic pelvic pain and higher centralized pain scores:
* More likely to have persistent pelvic pain 6-months post-surgery.
* Every 1-point of FM was associated with a 27% increase of persistent pelvic pain
(As-Sanie 2021).

Knee or hip arthroplasty for chronic pain with variable “FM-ness:”
* Independently associated with higher opioid consumption
* Greater likelihood of poor response to surgery (Brummett 2013; 2015).



Chronic pain models

Injury

Disuse

Disability

Depression

Recovery
Avoidance/escape
Hypervigilance
Fear of movement/ Pain experience Confrontation
(re)injury \
\ Pain Low/no fear
catastrophizing

(Vlaeyen 2016)



Pain catastrophizing

Exaggerated negative affect when experiencing/anticipating pain

Pain Catastrophizing Scale Meta-analysis of the association between pain catastrophizing and
pain intensity by diagnosis/pain site.

Directions: Everyone experiences painful situations at some point in their lives. Such expernences

may include headaches. tooth pain. joint, or muscle pain. People are often exposed to situations that T —— SR W
may cause pain such as illness, injury, dental procedures, or surgery. We are interested in the types of ekt - ooSEOLOH Bt
Hokzman and De Longs ** == 008 000,093 788
B - : : s Hiatpen Gajeanin” ) DI E005 047 148
thoughts and feelings that you have when you are in pain. Listed below are 13 statements describing S et —_— mpmosn 11
- Suteceal (-squared = 52.1%, p = 0.100) L] 006 ROS00H 10000
different thoughts and feelings that may be associated with pain. Using the following scale, please i
Mgoruler™ ———— 03sEo.aTn 1
. . - - . . . Chang and Lewng” ——— 050 {0 12, 0 55} 100
. , . ; , i
indicate the degree to which you have these thoughis and feelings when you are experiencing pain. o — omparosy  os
Geouge ™' —_—— 027 @O7, 047 ae7

avian ** = oTEOTLOS o4

Marshat "' —— 0OE([D48,087) 1884
. . Martal ! —_— DSOQINO0TH 367
0 - not at all 1 - to aslight 2 - to a moderate 3 - to a great 4 - all the time Hayer 1 —_— O I 02 240
Paiczad " —— 075058081 567
[ —— D2 (002, 045 340
degree degree degree Rickardson — & ompuos 0w
Smon 17 —_— 0LV8 (008 0.47) 128
Wi e ot —— 041 (028, 056 660
an der Hulst*! — 044 (010 0.38) 244
Waemneay !4 —_—— 0138 012, 088 206
- . . Wity 114 * 0 QO0s03N S8
1. | worry all the time about whether it will end. Sutactal (-aquared = 07.2%, § * 0.000) o 0HM@I0% 10000
NackPye
2. I feel I can’t go on. Denvads —— DIBOS03Y TN
Lopez de Lirakde "™ —— B34 (-0.03 6.50) 1628
- - . . hompeon |1 —— 2 O T
3. It’s ternble and [ think it’s never going to get any better. i - smpian 00
4. It’s awful and 1 feel that it overwhelms me. Lixtnal- o —— oIpZos B0
[ ———— D57 4207 1053
c . P Keete ™ —_—— 1
5. I feel | can't stand it anymore. punttd — neemuasy 2
Sy 126 —_— 028 000,05 288
6. I become afraid that the pain will get worse. . 2 — et R
Sbm'l.b""_' e 0DIS@I05T 480
7. I keep thinking of other painful events. e R R B o aMGL oM 1000
8. I anxiously want the pain to go away. = —— cmpmom
G'M;”"I —_— Q0PI OTH 18
I can’t seem to get it out of my mind. Framed | S ] S il
Plazier 15 —_— 03801705 516
10. [ keep thinking about how much it hurts. it — L.
u-pcvul'_' —_—— OL48 038, 058 pai T
11. [ keep thinking about how badly I want the pain to stop. B TR ssand I o SRR - = SRLRiLy. ik
12. There’s nothing I can do to reduce the intensity of the pain. y '
e /] (40 ]

13. | wonder whether something serious mav happen.

(Martinez-Calderon 2019; Marshall 2017; Sullivan 1995)



Kinesiophobia

Excessive fear of physical movement or activity, a sense of

Tampa Scale for Kinesiophobia vulnerability due to injury
1. I'm afraud that [ mught myury myself of [ exercise | 1 2 3 4
2. If I were to try to overcome it, my pam would 1 2 3 4
Increase
3. My body s tellng me [ have something 1 2 3 4
dangerously wrong
4. My pamn would probably be relieved of | were to 1 2 3 4
S Poople sron taking my medical condiben =15 13 Table 1 Modified Cochrane Back and Neck Pain Group criteria for
senously enough . = -
R TT T T overall level of evidence based on cross-sectional studies
of my life
7. Pain always means 1 have injured my body 11 213 | a No. No. of
8. Just because something aggravates my paindoes | 1 | 2 | 3 | 4 Outcome of studies participants Level of evidence
not mean it is dangerous
9 1 am afraid that [ might mjure myself 1 2 3 4 Ki . - qe -
. nesiophobia (assodation with)
accidentally
10. Simply being careful that I do not make any 1 2 3 4 i i i T
anmeoeasary wmovements s the safis thing 1can Quality of life 8 1426 Moderate (negative association)
do 1o prevent my pain from worsening i il tran e s50C] T-H:I'I}
11 lmulu#:'l have ll_:i} much pamn iflh;r: weren't 1 2 3 4 D'lS-EbIlII"Ii' 46 9351 5 g {pﬂilm B -
‘b;";:"m&‘ pokntially dangescos goung on. i my Pain intensity 38 6806 Strong (positive association)
12. Although my condition 1s painful, I would be 1234 Pain severity 4 767 Moderate (positive association)
better off 1if | were phvsically active
13. Pain lets me know when to slop exercising so 1 2 3 4
that [ don't imjure myself
14_ It"s really not safe for a person with a condition 1 2 3 4
like mine to be physically active
15. I can’t do all the things normal people do 1 2 3 4
because 1t's too easy for me to pet mjured
16. Even though something 15 causing me a lot of 1 2 3 4
pan, [ don't thank st's actually dangerous
17. No one should have to exercise when he/she 1s 1 | i 3 4
pain

(Kori 1990; Luque-Suarez 1990; Miller 1991; Martinez-Calderon 2019)



Avoiding pain

Pain onset

AMOUNT OF ACTIVITY

The brain learns to make
pain earlier and earlier

Trying Eventual activity limit

TIME

(Adapted form Butler 2013)



Trying to beat pain

Flare-up occurs
Pain onset l
~

AMOUNT OF ACTIVITY

Incapacitated

Working through pain
and not giving in

Eventual activity limit

TIME

(Adapted form Butler 2013)



Chronic pain therapies

Pharmacology

Education
e Exercise

 Psychological Therapies



Pharmacotherapy f
centralized pain

Tricyclics
SNRIs

Gabapentinoids

or

Cognitve behawvioral therapy
Antidepressant analgesics

Antconvudsant anal pesics

Neuromodulation | |
Acetaminophen
Mypnosis

f \

! /Serotonin and
Alpha A2 R~ norepinephrine
SHT ‘\Q&i ) reuptake

Ascending N 7 |2 Adrenergic receptor agonists
pathway \ | Tricyclic antidepressants

1 l Neuvromadulation

Descending *'* SNRI
inhibitory *
) pathway | l
) ‘ |
“ ) I Dorsal-root
| ;"’ \\ ganglion
‘I ‘ : ,': Na"‘qﬂ'
Fl Alpha AS—=F"1 gTx.A
f SMHT _waa ) .
‘ / ‘ { S |
| | R (.
y - B~ ~
N P — -
; ~ N3, NMDAR g, Gabapentin P
e ”“'dt‘p'e:nr‘.z Ketamine Pregabalin

Carbamazepine
Prirnary afferent
nerve

Oxcarbazepine
Lacosamide
Lamatrigine
Bupivacaine

Lidocaine

Capsaicin Macrophages
P 5 \

TRAVI __ » .o, ‘ﬂi

//‘\( 1\

inhibitory
pathway

—:;; _——‘.‘_/-':. 1'.~. e
| Nay, s e o P Blood vessels
Tricyclic antidepressants Inflammatory ; “ \ " CGRP
Carbamazepine substances \ f | |
Posterior Onxcarbazepine NSAID 5 5 3
',h°"' Dorsalroot Lacosamide BTxa  Mastcells
'," ganglion Lamotrigine Neurctrophins

Bupivacaine =

Lidocaine

- “«—dﬁmsoq’nm
—lﬁ = = endings
Primary afferent &Q\

—~—

(Finnerup 2019)
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Accounting for centralized pain in treatment-planning

Duloxetine improved pain levels amongst individuals with FM with or without MDD
(Arnold 2009).

Responsive to duloxetine versus placebo in LBP increased with a greater number of
body sites of pain on the Michigan Body Map (Alev 2017).

Patients receiving TKA with higher pain catastrophizing scores, received escitalopram
versus placebo 1d prior to surgery to POD#6. No difference in ambulation 24h after
surgery (Lunn 2015).



SYSTEMATIC REVIEW

Education for chronic LBP

The Effect of Neuroscience Education on Pain, Disability,
Anxiety, and Stress in Chronic Musculoskeletal Pain
Adrigan Louw, PT, MAppSe, Ina Diener, PT, PhD, David S. Builer, PT, EdD, Emilio J. Puentedura, PT, DPT

ABSTRACT. Louw A, Diener I, Butler DS, Puentedura EJ.
The effect of neuroscience education on pain, disability, anx-
iety, and stress in chronic musculoskeletal pain. Arch Phys
Med Rehahil 201 1;92:2041-56.

Ohjective: To evaluate the evidence for the effectivencss of
neuroscience education (NE) for pain, disability, anxiety, and
stress in chronic musculoskeletal (MSK) pain.

Data Sources: Systematic scarches were conducted on
Biomed Central. BMJ_com, CINAHL, the Cochrane Library,
NLM Central Gateway, OVID, ProQuest (Digital Disserta-
tions), PsycInfo, PubMed/Medline, ScienceDirect, and Web of
Science. Secondary searching (FEARLing) was underaken,
whereby reference lists of the selected anticles were reviewed
for additional references not identified in the primary search.

Study Selection: All experimental studies including random-
imed controlled irials (RCTs), nonrandomized clinical irials,
and case series evaluating the effect of NE on pain, disability,
anxiety, and stress for chronic MSE pain were considered for
inclusion. Additional limitations: studies published in English,
published within the last 10 years, and patients older than 18
vears. Mo limitations were set on specific outcome measures of
pain, dizability, anxiety, and stress.

Data Extraction: Data were extracted using the participants,
interventions, comparison, and outcomes (PICO) approach.

Data Synthesis: Methodological quality was assessed by 2
reviewers using the Critical Review Form—Quantitative Stud-
ies. This review inclodes 8 studies comprising 6 high-quality
RCTs, 1 pseudo-RCT, and 1 comparative study involving 400
subjects. Most articles were of good quality, with no studies
rated as poor or fair. Heterogeneity across the studies with
respect o participants, interventions evaluated, and outcome
measures used prevented meta-analyses. Marrative synthesis of
results, based on effect size, established compelling evidence
that NE may be effective in reducing pain ratings. increasing
function, addressing catastrophization, and improving move-
ment in chronic MSE pain.

Conclusions: For chronic MSK pain disorders, there is
compelling evidence that an educational strategy addressing
neurophysiology and neurobhiology of pain can have a pos-
itive effect on pain, disability, catastrophization, and phys-
ical performance.

[Fromn the Imemasional Spine Pals Instsste and Newro Onbopaedie Instie, Sty
Ciry, LA {Loww, Peenieders); Deparument of Physiotherapy, Swellenboch Usiversity,
Stllenbosch, Sow Africa (Dheser), Meuro Omopasdic Instisse snd Usiversay of
South Austmbie Adelmde, South Assoabia (Buller); and Deparimest of Physical
Therapy, University of Nevads Las Vegms, Las Vegas, NV (Pecmladurs).

Mo commerelal party havisg o dinect finascisl ireerest in the reseles of the reseanch
supponing this article has or will confer & bescfit on the ssthors of an any organi-
ation with whech e auhors me mseocisad.

Reprin requests to Emilio ). Puentedura, PT, DPT, Assistaar Professor, Usiversity
of Mevada Las Vegas, Schoold of Allied Healh Sclences, Dep of Physical Therapy,
4508 Maryland Phwy, Box 453029, Les Vegss, NV 891543029, e-mall:
Fouie. prresne o ra B e,

RN - 1 1T | 20044550 00
oo 10 V1) spenrar 2061 1 AIT_156

Key Words: Education; Musculoskeletal System; Newro-
physiology: Neurosciences: Pain; Rehabilitation.

20 by e American Congress of Rehabilitarion
Medicine

AIN IS5 A POWERFUL motivating force that guides treat-

ment-secking behaviors in patients.' Patient education
has long been explored in the management of pain, anxiety, and
stress associated with low back pain (LEP).*7 In the onthopedic
domain, there are a number of studies on the effect of patient
education on pain, with outcomes ranging from “excellent™ to
“poor.”™" The study by Udermann et al* demonstrated that
introduction of an individealized educational booklet on back
biomechanics can result in decreased pain and frequency of
LBF episodes in patients with chronic LBP {CLBF). In contrast
to those findings, 2 systematic reviews™'™ on the effect of
individualized andfor group education for LEP and mechanical
neck pain showed little efficacy for such education.

Most education programs for orthopedic patient populations
have used anatomic and biomechanical models for addressing
pain.*'"" which not only have shown limited effi-
cacy, " ILISTE by may even have increased patient fears,
anxiety. and stress, thus negatively impacting their out-
comes." 7% Several educational strategies are advocated for
patients with LBF, including biomechanical/back school tvpe
of education, evidence-based guideline education (ie, The Back
Boak™), cognitive behavioral therapy, and recently, neurosci-
ence cducation (NE).

NE can be best described as an educational session or
sessions describing the neurobiology and neurophysiology of
pain, and pain processing by the nervous system. Instead of a

List of Abbreviations

BFFT brachial plexus provocation test

CF5 chronic fatigue syndroma

CLBP chronic low back pain

CONSORT Consolidated Standards of Reporting Trials

LEP low back pain

MSK miusculoskeletal

NE neuroscience education

NPRS numeric pain rating scale

PCI Pain Coping Inventory

PCS Fain Catastrophization Scale

FICD participants, interventions, comparison,
oulon mes

FFT pressure pain threshold

PSECQ Pain Salf-Efficacy Questionnaing

RCT randomized contralled trial

RMDO Raoland Maorris Disability Questionnaire

SLR straight leg raise

SOPAIR) Survey of Pain Aftitudes |Revised)

TSK Tampa Scale of Kinesiophobia

VAS visual analog scale

Wan whiplash-associsted disorders

Conclusions: For chronic MSK pain disorders, there is
compelling evidence that an educational strategy addressing
neurophysiology and neurobiology of pain can have a pos-
itive effect on pain, disability, catastrophization, and phys-
ical performance.

(Louw 2015)



Exercise for chronic LBP

Exercise for LBP versus other intervention

year of T
marne ol sludy shudy ES (35% Cl) Weight d . H b‘ I M . . f
. Coordination/stabilization exercise for LBP
Al et gl PO0E) —f— 0.14 {-0.47, 0.75 202
Caims &l al. 2006} —— 0.04 {-0.35, 0.44 274
Cho el al. 24y < ——— vl -2.27 (-3.08, -1.47) 1.51
Chown ef al. 200B) T 0.05 {-0.48, 0.58) 233
Costa el al #008) = | -0.63 {-0.96, -0.31) 3.00
Crilchley el al. 2007} e -0.09 (-0.43, 0.24) 298 yesar af e
Cuesiz-\angas ef &l 2011) L 0.0 {-1.08, 0.80 1.15
Donaldson et al. 1994} - -0.38 {-0.72, -0.03) 283 rigme of shudy Shudy ES (95% Cl) Weight
Fesraria &f al. Gen ve. SMT 000} 0.04 {-0.29, 0.38 299
Fesraria of al. Mabor ve. SMT 2000} 0.00 {-0.33, 0.33 298 .
Galantng el &l 2004} -0.13 {-0.43, 0.17 3.08 ]
Cladwel ol &l PO0E) 40,56 {-1.08, -0.03) 339 Al e al. {2004) Coe 0.14 (-0.47, 0.75) 740
Galdby e al. 06} 017 {-0.52, 0.17) 283 ) ]
Gur af al. Fai k] oA {Jﬂ_ﬁ.‘.!'. 0_,55] 248 Caimsz &l al. lEEII:ﬁ] : —_— 0.0 [-0.35. ﬂ-.-H-] B.05
Harts el al P00B) -0.14 {-0.67, 0.40 224 ]
Hildebrand! at al. 2001} -0.12 {-0.50, 0.28 278 Chi &l al. {2014) ———— . -2.27 {-3.08, -1.47}) 503
Jackson et al. [B011) 0.7 {-1.40, -0.13) 185 .
Joussed st al 2004 -0.49 {-0.92, -0.05 281 Coska ef al. {200r5) _""._ -0LE3 {-0.86, -0.31) B.ET
Kankaanpaa el al. 1998} -0.85 {-1.58, -0.31 1.4 ]
Kell et al. 2011) -0.24 {-0.53, 0.06) R Crilchley el al {2007) e -0.03 {-0.43, 0.24) 048
Kell et al. AT va. C #008) 0.00 {-0.88, n.aIEJJ 132 ]
Kell et al. RT vs. C 2008} -2.14{-3.28, -1.01) 085 Donaldsan e al. {1954) . -0.38 {-0.72, -0.03) .43
Kofobolis et al. (BOOB) 030 {-0.74, 0.15) 2.58 ]
Koldas e al. 008} 0.05 {-0.50, 0.60 23 Ferreria el al. Molor vs. SMT {20079) P —— 0.00 {-0.33, 0.33) 543
Mazeeda sl al. 2012} 0.00 {-0.30, 0.30 304 ]
Machado & al. 2007} -0.09 {-0.78, 0.81 137 Goldby el al {2004) = -0.17 {-0.52, 0.17) 042
Manricn &l &l 001} -0.04 {-0.40, I:I.SE} 285 ]
Masharaei el al. 2013 -1.68 {-2.28, -0.8 b 1.74 Macads af al. 12012] | —— 0L [-0_311 (18 3.|]] o.T73
Mellveen el al. {199E) 06T {-1.61, 0.28) 135 ]
Massil et al. 2011} -0.16 {-0.61, 0.29 255 Masharzwi et al {2013) —_— -1.58 {-2.28, -0.87) E.64
Park el al. (LSE - CG) 2013} -0.B5 {-1.87, 0.17 111 ]
Park et HJNWE -G 2013} -0.11 {-1.08, 0.87) 147 Park el al. {LSE - CiZ) {2013) _— -0.B5 {-1.87, 0.17) 463
Roche et al 2007) 0.0 {-0.25, 0.43) 294 ]
Shaughnessy el al. 2004} -0.54 {-1.33, -u.gg{ 277 Shaughnessy ef al. {2004) —— -0.84 {-1.33, -0.56) .12
Shenman ef al. 2005) -0.65 (-1.08, -0. 280
Smests e al. 2006} -0.09 {-0.40, 0.23 3.03 COwerall (l-sguared = 83.2%, p = 0.000) {} -0.47 {-0.77, -0.18) 100.00
Sarith & al. 2011} 045 (-1.11,0.22 188
Sieale ol al. 2013) ~1.69 {-2.88, -0.68) 1.14 ]
Torlensan el 8l ax vs. [.'Ih!,l’ﬂil'.'l 199E) 07 {-0.51, |:|.'|E:| 298 MOTE: WEiﬂ'IE are froem random effects Hl'lﬂhﬁﬂ |
Torlensen el al_ sall ve. physio 1998} 0.51 {017, 0.BS 294 - L .
Turner et al. 1990} -0.18 {-0.86, 0.31) 243 . o .
Wircan el al P01 3) 068 {-1.05, -0.2E} 277 : :
Wiliams ai al. 2005) -0.55 {-1.1B, 0.05) 203 favours exercise Favours control
Owerall (lequared = 70.1%, p = 0.000) -0.32 {-0.44, -0.18) 10000
WOTE: Wesghls are from random ellects analr.ic_s i |
-328 o 328
Tavours axercse favours control

(Searle 2015)



Psychological
Therapies

Reference Treatment Study Control treatment  Patients and Results Comments or limitations
definitions selection conditions
Psychological treatment
CBT: a psychosocial Williams etal CBT: Methodsof  S9RCTs Active comparator; 5869; with non- CBT had a very small Treatment results decrease
intervention focused on (2020)™ cognitive treatment as usual malignant pain benefit for pain, small over time after treatment;
challenging and changing appraisal which excluding headache  benefit for disability, and some evidence based on
maladaptive cognitive assess, test, and no benefit for distress previous studies for a
distortions and behaviours, revise compared with the active  decrease in health-care use;
improving emotional maladaptive comparator at end of predominantly moderate
regulation, and the beliefs; treatment; no benefitfor  quality of evidence
development of personal involvement of pain or disability at 6
coping strategies strategies of months; compared with
emotional treatment as usual, CBT
regulation and had a small benefit for
exposure; pain, disability, and distress
behavioral at end of treatment; at 6
activation; and months, a very small
skills in problem- benefit for pain and a small
solving and benefit for disability and
motivation distress were maintained
Behavioural therapy: Williams et al  Behavioural BRCTs Active comparator; 452; with No evidence at any time Evidence ranged from very
manipulation of external (2020)* therapy: treatment as usual non-malignant pain  point for benefit compared  low to moderate quality;
environment and physiological identification and excluding headache  with active comparatoror  results differed from some
internal environment to effect reduction of treatment as usual forany  other reviews
behavioural change disabling outcome measure
behaviors
contingent on
pain, or that are
strengthened by
the short-term
benefits of
avoidance
ACT: contextually focused Hughesetal  Explicit use of 11RCTs Active comparator; 836; with chronic  ACT did not reduce pain Small effects that decline
psychotherapy that aims to (2017)= both an (10 valid for wait list or treatment  pain intensity compared with with better study quality
increase patients’ ability to acceptanceand  meta-analysis)  asusual activetreatmentbut hada  and overtime; very low
engage in values-based, commitment small effect compared with  guality evidence; concerns
positive behaviours component no treatment with generalisation,
treatment heterogeneity,
and other sources of bias
Mindfulness therapy: a subtype Hiltonetal Mindfulness 38 RCTs Treatment as usual; 3536; with Mindfulness reduced pain ~ Unclear effects on pain but
of CBT defined as moment-to-  (2017)* meditation either (30 valid for passive control fibromyalgia, compared with mixed possible short-term effects
moment awareness of one's as adjuvant or meta-analysis) education and musculoskeletal control groups but the on anxiety and function;
experience without judgment monotherapy support groups pain, back pain, higher-quality studies had ~ most reviews were of poor

arthritis, migraine,
headache, and
irritable bowel
syndrome

a smaller effect

or fair quality; similar
limitations to CBT

(Cohen 2021)



Behaviorally-informed LBP “bootcamp”

* 8-week program for chronic LBP

* Quota-based trunk flexibility, SLR, back extension, lifting, endurance

Table 1.
Results from rehabilitation of 86 chronic low back pain
subjects using aggressive physical therapy to correct

Approach impairments in back function, with behavioral support.
(1) Clinical team holds belief that normal function can exist 3Month 12 Month
. . . . Initial Follow-u Follow-up
(2)  Chronic pain behaviors: no excuses from exercise, do not o ghiaistne. A
. . Pain Intensity (0-10)
redirect treatment toward symptom reduction SEx - 5o e Ao
(3) Meet exercise quota at physiologic level regardless of daily . b e ol
. Oswestry Back Pain
paln |eve| Disabality (O-100) 42 24%% 26%%
(4) Encourage and praise exercise and wellness accomplishments Trunk Flexion (%) 82 115*¢
Straight Leg Raising (*)
Right 75 g%e
Left 73 Qe
Trunk Strength (%1BW) S0 100**
PILE (%%1BW)
. . . o Lumbar 17 39e=
Completion of exercise = decreased fear of pain = greater self-efficacy 1 yios
Bicyele (KgM®™ min) 4900 6400%*
ITH i-i——F;n-,:n'mw Isotnertial Lifting l:\-.uln‘«n:u\. -- Ii&\\' 7l‘|-r.’IM:|I

Body Weight: *p<0.05: **p<<0.01 (p values are for T-test comparnson of ini-

Increase wellness behaviors = lessen pain beliefs = reduce disability G 1o 3 o, kil 0 12 o wwrce

(Rainville 1997)



“Pain-Reprocessing Therapy”

4]

Pain intensity

N=151, chronic LBP, mean 10 years

Randomized to PRT vs saline placebo injection vs usual care

PRT = MD + 8 psych visits

Pain intensity

B pRT
5_

[ Placebo
4- % B Usual care
3- . B
2-

—»

14
ﬂ_ 1 | | | 1 1 |
-.?_SE' ,Fi'-r'ih Imo 2mo 3 mo G mo 12 mo
o
&P ,gi‘-
&

(1)
(2)

(3)
(4)

Approach
personalized evidence for centralized pain
guided reappraisal of pain sensations while
seated and engaging in feared postures or
movements
techniques addressing psychosocial threats (eg,
difficult emotions) potentially amplifying pain
techniques to increase positive emotions and
self-compassion

Percent change in pain intensity from baseline to

posttreatrmeant
100~

50+

i0i -

=50 -

Change in pain intensity, %

100 -

=150 - *

FRT PFlacebo Usual care

E Patients reporting a pain-free or
nearly-pain-free state

100 -
T5-

50

254

Randomizedwith pain 21, %

1-y follow-up

Fosttreatment

(Ashar 2022)




Conclusions

Chronic pain is a maladaptive state characterized by diffuse nervous system remodeling

The extent of centralized pain is important to identify as it may warrant a different
treatment approach

An individual’s cognitive, emotional, and behavioral responses to pain likely affect pain
and disability levels

Pharmacologic agents (tricyclics, SNRIs, gabapentoids) show the best evidence for treating
centralized pain

Non-pharmacologic strategies include education, exercise, psychological approaches, and
integrative approaches



Thank you!
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