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Traditional Disease Model

Stimuli Behaviour

A simple experiment Mental representation of stimulus

ContextContext LearningLearning

Stimuli Behaviour
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US

Unconditioned Stimuli (US)

– Unlearned 

– Biologically 
meaningful

– Potentially US
harmful

– Stings, attacks, 
foul odors, bright 
light, loud noises,
facial 
expressions…

– Painful stimuli

US

Unconditioned Stimuli (US)

– Painful stimuli

Cognitive vulnerabilities:

• Negative affectivity
• Pain catastrophizing (via endogenous opioid system)

• Interpretation biasesCultural factors:

US Painful stimuli

- 25o

A

Very cold 

Arntz & Claassens, PAIN 2005

Meaning of pain:

B

Very hot

Catastrophic interpretations of pain

• I continuously wonder whether the pain will stop

When I am in pain…

Pain Catastrophizing Scale

• I continuously wonder whether the pain will stop

• I think this is terrible and it will never get any better

• I become afriad that the pain will increase

• I wonder whether something serious might happen

Sullivan et al, 1995

Catastrophic interpretations of pain

Pain, 2006

US

Unconditioned Response (UR)
= protection seeking

– Painful stimuliUS

UR

Painful stimuli

– Selective attention

– Avoidance

– Escape

– Safety seeking

– Facial expression
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Selective attention
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Avoidance/escape in acute back pain
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TSK low TSK high

Swinkels-Meewisse et al, PAIN, 2005

Groups:

TSK Low
TSK High

Task: lifting

Safety‐seeking behaviors

Tang et al, BRAT, 2007

Safety‐seeking behaviors

Tang et al, BRAT, 2007

Task: lifting

Safety‐seeking behaviors

Groups:

High fearful LBP
Low fearful LBP
Healthy

Tang et al, BRAT, 2007

Safety‐seeking behaviors
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High fearLow fear Facial expression

Facial expression

Singer et al, Science 2004Pain-no pain: Red = observer)

US

Unconditioned Response (UR)
= protection seeking

– Painful stimuliUS

UR

Painful stimuli

– Selective attention

– Avoidance

– Escape

– Safety seeking

– Facial expression
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Anticipation and adaptation: 
Pavlovian Learning

USCS
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USCS– Biologically neutral – Painful stimuli

Respondent Learning:
Conditioned stimuli (CS)

USCS
– Relevant: 
functionally related 
to US

Painful stimuli

Propositional knowledge
If CS … then US

Pavlovian Learning:
Conditioned stimuli (CS)

signal value

USCS – Painful stimuli

USCS

How does propositional knowledge develops? 
Pathways to fear

Propositional knowledge
If CS … then US

USCS

Observation Verbal instructionDirect experience

Sources

Experiential fear learning

“ kinesiophobia” 

Nieuw paradigma | wat houdt de taak in? 

+

Experiential fear learning

Predictable

+

+

+ 

Unpredictable



3/02/2012

6

Fear of pain during CS movements
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Eye blink startle reflexes

50

52

54

56

58

60
ITI CS+ CS-

am
p

li
tu

d
es

re
s)

Eye blink startle reflexes

40

42

44

46

48

B1 B2 B3 B4 B1 B2 B3 B4

PREDICTABLE UNPREDICTABLE

M
ea

n
st

ar
tl

e 
a

(T
-s

co

8

9

10

s 
fo

r 
sh

o
ck

-U
S

PRED UNPRED

Pain intensity and unpleasantness
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Pathways to learning

USCS

Observation

Sources
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Acquisition Anticipation Immersion

USCS

Observational fear learning

Helsen et al. JOP (in press) 

CS+

CS-

Anticipation

Observational fear learning

Immersion

USCS

Pathways to learning

USCS

Verbal instruction

Sources

Instructional fear learning

2

2,5

ea
t

Baseline 
After pain 
stimulus

After 
instruction

Alone

From: Vlaeyen et al. (2009)
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Observer 
present

The health care provider?
Pain Attitudes and Beliefs Scale for HC providers 

(Ostelo et al., 2003)

Sample item Biomedical orientation: 
“People would not have much back pain if there weren't 
something wrong with the back”something wrong with the back

(Houben et al., EJP, 2005)

Sample item Behavioral orientation: 
“Even if the pain has worsened, the intensity of the next 
treatment can be increased”
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Instructional fear learning
Role of health care provider

Health care providers attitudes
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Harmfulness of daily  
activities

Recommendation against 
work resumption

Back Pain patient 
vignette

Instructional fear learning
Role of health care provider

RECOVERY

INJURY/STRAIN
DISUSE
DISABILITY
DEPRESSION

Fear Avoidance Model
Vlaeyen et al, 1995; Crombez et al, 1999, Vlaeyen and Linton, 2000

PAIN EXPERIENCE EXPOSURE

LOW  FEAR

FEAR OF MOVEMENT
(RE)INJURY, PAIN

CATASTROPHIZING

AVOIDANCE BEHAVIOR

SELECTIVE ATTENTION

LEARNING

Low back pain

CBT
Disability management

Return to Early change
OR = 1.07*

Start End

work

Wideman et al., PAIN 2009

Catastrophizing

Late change 
Pain-related fear

OR = 1.09*

Late change 
Pain severity

OR = 1.05**

Low back pain

Workers developing 
pain disability

T1 T2

48 S i l24

Gheldof et al., EJP  2010

Pain-related fearPain-related fear
.48

Pain severity

.20

.58

Social 
Disability

.24
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Back/Neck pain

Health care workers 
developing pain 

disabilityT1 T2

Sickness 
Pain-related fear Absence 

Days

Jensen et al., JOEM 2010

Back Pain severity

Low back pain

Jensen et al., JOEM 2010
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Exposure

a. Setting functional goals

b. Educate about paradox of safety 
seeking behaviors

c. Hierarchy

d. Modeling

e. Challenge expectancies with 
behavioral experiments

Vlaeyen et al., CJP 2002

Exposure

a. Setting functional goals

b. Educate about paradox of safety 
seeking behaviors

c. Hierarchy

d. Modeling

e. Challenge expectancies with 
behavioral experiments

Vlaeyen et al., CJP 2002

Fear Hierarchy

http://www.psychology.unimaas.nl/phoda‐sev/

Leeuw et al.. J Pain 2007;8(11):840‐849.
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Exposure

a. Setting functional goals

b. Educate about paradox of safety 
seeking behaviors

c. Hierarchy

d. Modelling

e. Challenge expectancies with 
behavioral experiments

Vlaeyen et al., CJP 2002

Some conclusions

• Pain‐related fear is a normal response to unusual 
threatening information.

• Fear can be and maintained through conditioning to relevant 
stimuli, which need to be assessed.

i l d f i i d i h i d di bili• Pain‐related fear is associated with increased disability, 
through escape/avoidance behaviors and selective 
attention. 

• Health care providers concerns do matter!

• Asymmetry between fast acquisition and slow extinction

• Fear‐reduction techniques may help customizing CBT for 
chronic pain
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