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Could pain perception
be modulated?
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Understanding Pain
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Pain is defined by the International
Association for the Study of Pain (IASP) as,
“an unpleasant sensory and emotional
experience associated with actual or
potential tissue damage, or described In
terms of such damage”
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Neural Pathways of Pain

Control and Inhibition - Medial
Attention: ™ PFC (ACC)

© ™\ Control and Inhibition among
DLPFC (

i W @\
; FE{ chronic pain patients (Baliki et
Expectatgy] %\ ] al., 2006; Tracey, 2008 & 2007)
s R Cognitive - DLPFC
Reappraisal Attention to pain (Lorenz et al.,

2002)

Affect — VLPFC
Perceived control over pain
Controllable versus

gfac_ih‘_taww uncontrollable pain (Wiech et al.,
AERERY % =) Inhibitory 2006)
nociceptive input
Noci Dorsal
e oD DLPFC  VLPFC
Wiech et al. (2008) TRENDS in Cognitwe Sciences

Expectation on pain
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Pain-related regions (in blue) REGBENBR Q%FSE?T%?IT&cUmmsr1~y
Cognitive modulations Of pain (|n orange) Department of Rehabilitation Sciences HFEEIT AR




Occupational Rehabilitation
and Return to Work
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Multiple Factors Affecting RTW
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System Service Model

,
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Program for Patients with Tennis Elbow

Table II. Comparison of VAS Pain Intensity Among Assessment Occasions
VAS pain intensity (%) E(3,9):10.02; p<0-01
Assessment occasions Mean Standard deviation MC:1,2;1,3:14;2,3;
Pretest 1st session (n = 12) 286 14.3 2’4 (E<005)
Post-test 12th session (n = 12) 12.8 10.7
Follow-up one, 4th week (n = 7) 6.9 54
Follow-up two, 12th week (n = 8) 94 10.1

Table III. Mean [sometric Strength and Endurance of Patients” Right Upper Limb Measured by BTE Primus

Mean isometric strengths (V) Mean endurance strengths (1 x 10% I)
BTE protocols
(n=13) Admission Predischarge p-value! Admission Predischarge p-value®
Shoulder flexion 3225(12.74) 41.34 (14.08) .01 3.41(2.07) 4.69 (2.64) 04
Elbow flexion 54.79(26.46)  67.26(23.56) 01 2.66 (1.48) 1.88 (0.91) 02
Elbow extension  47.66 (2.09) 57.46 (16.97) .06 5.68 (5.09) 9.14 (4.63) 0z
Wrist extension 32.74 (18.17) 4401 (16.75) 0l 0.36 (0.32) 045 (0.26) 43

Values in parentheses are the standard deviations.
4 Multivariate (Hotelling’s Trace) forall the four protocols simultaneously; repeated-measure ANOVA, df = 1,12,
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RTW Program for Chronic
Pain Workers

Table4 Comparison of SF-36 between Ist and 2nd assessment

p-value between

Training group Control group Fvalue df group
Number of subject (n=) 34 30
Ist Physical function 21.11 (4.59) 19.80 (5.98) 1
2nd Physical function 21.72 (4.32) 18.33 (4.34) 4.70 1 0.03*
Ist Role Physical 499 (1.31) 4.73 (1.39) 1
2nd Role Physical 5.07 (1.42) 4.80 (1.40) 0.01 1 098

2nd General Health 15.54 (3.18) 15.23 (3.38) 1.80 1 0.18
Ist Vitality 12,62 (4.64) 12.40 (4.07) 1

2nd Vitality 13.52 (4.60) 12.5 (3.66) 112 1 0.29
Ist Social Functioning 5.77 (1.88) 5.23(1.43) 1

2nd Social Functioning 6.22 (1.96) 5.23(1.61) 1.52 1 0.22
1st Role Emotional 392 (1.17) 3.57 (0.98) 1

2nd Role Emotional 4.18 (1.35) 3.53(1.07) 1.15 1 0.29
1st Mental Health 17.3 (5.62) 15.57 (4.7 1

2nd Mental Health 18.25 (5.81) 16.33 (4.43) 0.04 1 0.85
1st Reported Health Condition 2.6(1.2) 2.57(1.22 1

2nd Reported Health Condition 3.01(1.5) 2.27(0.98) 6.45 1 0.01*
1st Total Score 89.24 (17.93) 85.03 (16.67) 1

2nd Total Score 93.60 (20.01) 83.10(15.31) 4.95 1 0.028*

Note. Values are mean (standard deviation) of the raw data. Significant level is set as p-value < 0.05*.

. REGEMBR QQ E&Lﬁ;gﬁﬁlgyNQ/g{srn
(LI, et al. y 2007) Department of Rehabilitation Sciences v HHET AR
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Other Outcome Studies

* Predictors of non-RTW: mood, thoughts and
feelings about pain and the perceived support
from workplace and family (Linton, 2005)

» Pain-related fear and anxiety resulting in higher
Intensity of of pain (Eccleston & Crombez, 1999;
Sullivan et al., 2001, 2005; van Damme et al.,
2004)

» Workers with more severe low back pain may be
less inclined to resume work (Heymans et al.,
2006)
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Our Prospect Theory Study

Pain Wage
De-facilitating Facilitating
Pain Pain Wage Wage
Positive Framing Negative Framing Positive Framing Negative Framing
Pain Gain (PG) Wage Loss (WL) Ambivalence (A) Control (C)

(Lai & Chan, in preparation)
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Examples of Stimuli

Wage Loss Factor (Facilitative):

Negative-frame:

“According to the Employees’ Compensation Ordinance, you
would lose no money after returning to work but you will lose
20% wages when you stay off from work.”

Positive-frame:

“According to the Employees’ Compensation Ordinance, you are
entitled to full wage when you return to work after an injury but
you are entitled to only 80% of wage when you stay off from work”

(Lai & Chan, in preparation)
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Examples of Stimuli

Pain Gain Factor (De-facilitative):

Negative-frame based on pain gain factor:

“Based on the past experience, 13% of workers is likely to
experience increasing discomfort after returning to work and 2%
of workers are likely to experience increasing discomfort when
he/she continuing to stay off work”

Positive-frame based on pain gain factor:

“Based on past experience, 87% of workers feel no pain
increase after returning to work, and 98% of workers feel no
pain increase when they stay off work”

(Lai & Chan, in preparation)
Xﬁ HEERMER QQA POLY TECHNIC UNIVERSITY
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Results (1)

Perceived chance, perceived confidence and anticipated sick leave
period for participants with 60% improvement

Score

Group N (SD) Statistics LSD Post hoc
7.43  Fj,5=3.225;
peceived PO 21 ology  Cpcbozy | PeeCTPCAWL
Chance of
RTW 8.70
CT 20 (1.13)
7.29
AB 17 (2.52)
8.67
WL 21 (1.68)

PG=Pain Gain (-ve in pain); CT= Control (+ve in pain and wage); AB=Ambivalent (-ve
in pain and wage); WL=Wage Loss (-ve in wage)

- (Lai & Chan, in preparation)
Xﬁ HEERMER ?Qb POLYTEGHNIC UNIVERSITY
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Results (2)

Perceived chance, perceived confidence and anticipated sick leave period
for participants with 60 days sick leave or less

Group n Score (SD) Statistics LSD Post hoc
Perceived PG 14 6.86 (2.35) PG&WL
Chance of F... =2615
(352 ~4" ,
RTW CT 14 8.21 (1.76) 0=0.061
AB 16 8.06 (1.69)
WL 12 8.83 (1.52)
Perceived PG 14 7.36 (1.95) PG&WL, C&WL
Confidence E...=20941
(352 ~4* ,
of RTW CT 14 7.93 (2.02) 0=0.042
AB 16 8.00 (1.41)
WL 12 9.25 (0.97)

PG=Pain Gain (-ve in pain); CT= Control (+ve in pain and wage); AB=Ambivalent (-ve
in pain and wage); WL=Wage Loss (-ve in wage) . . .
- (Lai & Chan, in preparation)
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Interventions Modulating Pain
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Attention Management
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e Content framing and relaxation
 Attention diversion and breathing
» Use of imagery — pleasant and vivid
images
« Pain coping strategies such as signal-
breathing
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Exercise
(The British Pain Society, 2010)

* General: walking,
swimming, dancing,
cycling and aerobics
Improves fitness and
manages weight

e Specific: increases
strength and
movements

www.rs.polyu.edu.hk
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Top-Down Executive Function
Modulation

Response inhibition

Internal somatosensory stimuli and
Images

« Adopt a go/no-go paradigm

« Behavioral and neurophysiological
approaches
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Frontal Function Theory

« Task Setting : “Ability to
set a stimulus-response
(S-R) relationship”

 Lt. lateral (BA 44,
45A/B, 47112, 9/46)

* Energization : “Process of
initiation and sustaining of
any response”

 Bil. Sup. Med. (BA 24
& 32)

(Shallice, Stuss et al., 2008)

Dorso
-lateral
(DLPF)

Superior
Medial (SM)

Sensory & Pain Threshold Determination
(De Pascalis et al., 2008)

88 Dual Output Square
Pulse Stimulator with
Constant Current Unit

(CCU)

25-pulse train of stimuli
(0.5-ms pulse duration &
500Hz frequency)

Sural nerve, L5-S1
Dermatome

Threshold

Unbearable |
pain threshold

Very Painful
Threshold

Pain

R

Sensory —
Threshold -

NRS=7

Painful
Range

NRS=1

Sensory
> range
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Pain Modulation Task

Subjects

Patients
0 N=5 (4 females)

o Diagnosed as chronic low back pain from East Kowloon
Pain Management program at UCH

o Pain is musculoskeletal origin with or without radiation to
lower limbs

o Mean age=41.0 (SD=10.3)
o Pain history 6 mths to 7 yr

Normal subjects

o N=18 (11 females)

0o Mean age = 35.8 (SD =13.2)

o Free of any painful or neurological/psychiatric disorders




Clinical Instruments

Pain Assessment (For subjects with chronic pain)
— Body Chart
— 10-point numerical rating scale (NRS) of pain (Jensen. 1986)

Vivi)dness of Visual Imagery (VVIQ) (Marks, 1973 &
1989

Stroop Test (Stuss et al., 2001)

— Measures frontal lobe function
— Three parts: (1) Reading color words in black; (2) Naming color blocks;
& (3) Naming ink color in which a incongruent color name is printed.
Arrow Test (Lee et al, 2001 & 2005)

— To elicit the neural processes of regulation of habitual responses

Pain-related Instruments

— Coping Strategy Questionnaire (CSQ)

— Pain Catastrophising Scale (PCS)

Pain Self-efficacy Questionnaire (PSEQ)
Chronic Pain Acceptance Questionnaire (CPAQ)

~

Pilot Results
Numerical Pain Rating

Pain #1 Pain #2 Pain #3 Pain #4 Pain #5
Control R NG 2.17 2.77 3.43 4.07 4.83
(n=15) (1.44)] ~ (1.60)] . (159) ] (1.54) ]a (1.54)
G 2.51 3.10 3.79 4.41 4.87
(1.51) (1.60) (1.70) (1.73) (1.76)
NR NG 2.58 3.01 4.21 4.29 4.83
(n=3) (1.04) (1.18) (2.10) (3.87) (2.10)
G 1.79 2.68 3.32 3.87 4.37
(.46) (1.06) (1.65) (1.92) (1.62)
Patient R NG 3.18 3.64 4.25 464 5.24
(n=5) (1.78) (1.54) (1.34) (1.52) (1.29)
G 3.24 3.98 4.44 5.00 5.14
(1.71) (1.54) (1.39) (1.36) (1.30)

R: Respondent; NR: Non-respondent;: G: Go; NG: Nogo; ** p<0.01; * p<0.05

ap=.072




Pilot Results

Patients #2

o M/36

« RTA 2002, R inguinal pain & lumbar pain, bilateral
knee pain (VAS=5), 1.5 years ago started neck pain
and headache with limited neck rotation and flexion
(VAS=7); LBP history: 7 years

« Current average pain level = 7/10

» Part-time decoration supervisor

Levell Level2 Level3 Level4 Level5

Nogo 4.58 4.79 5.56 5.93 6.24
\Y N \Y V V
Go 4.54 5.06 4.67 5.26 5.76

Pilot Results

Patients #1

o F/27
 Insidious onset of LBP, history: 1.4 years

* Pain R lower lumbar & C7 level, occasional radiating
pain to right leg with prolonged sitting

» Current average pain level = 6/10
* Full-time merchandising clerk

Levell Level2 Level3 Level4 Level5

Nogo 1.62 2.71 3.64 4.40 5.50
N TAN TAN AN N
Go 4.58 4.79 5.56 5.93 6.24




Preliminary Results

Normal Subjects

—_— Healthy Nogo
[ ] -
SP1/2 (73-101ms) oa oo
— More positive-going in Nogo -
condition at Cz (p<0.05) ‘
— -
« SP2/3(101-129ms)
— More positive going in Nogo E
condition at CPz and Pz
(p<0.05) —
SP1/2 SP2/3 SP3/P1 P1 SP1/2 SP2/3 SP3/P1 P1
Go Nogo
Normal Subjects
ERP Differences Suggested
Compone Nogo & Go Processes T
nts |
—
P2 Nogo was more  Orientation to
(273- +ve-going at Fz  painful site |
341ms) and FCz ]
(p<0.05)
P3 Nogo was more  Inhibition B Healthy Nogo
(349- +ve- going at Fz Healthy Go
409ms) and FCz
(p<0.05)
N400 Nogo less —ve-  Retrieving sub-
(411- going at Fz & pain images Go
475ms) FCz (p<0.05)
P200 P300 N400 P600
P600 Nogo more +ve- Sensory
(507- going at Pz processing and
650ms) (p<0.05) maintenance of Nogo

sub-pain images




Patients versus Normal Subjects

e — Healthy Nogo

Patient Nogo
-_—— Healthy Go — — — — Patient Go

Summary

» Sustained chronic pain is a de-facilitating
factor on promoting return to work of injured
workers

« Pain can be managed (or tolerated) by
means of attentional, mindfulness and
coupling with external association methods

» Pain perception may be modulated by
Internal nociceptive associations which taps
on executive functions — control and
Inhibition
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