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Topics

* Pain —a bio-psycho-social perspective

* Interactive dimensions of pain

* Psychosocial modulators of pain

* What is hypnosis — brief historical overview
* Modern theories of hypnosis

¢ Hypnotic modulation of pain

* Placebo and hypnotizability

* Pain coping and behavioral traits

 Clinical effectiveness
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Classical specificity theory

The roots of the classical
biomedical view on pain
lie in Descartes’
mechanical model, which
argues for a simple,
direct relationship
between the sensory
stimulus of a pain
receptor and the
behavioral response,
mediated by a neural
transmission mechanism
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Shortcomings of the specificity theory

* Did not sufficiently explain several pain-related
phenomena, e.g.

— The association between the severity of the tissue
damage and pain perception is not linear — but often
weakly correlated

— Differences in pain ratings of soldiers wounded in
battle and civilians with the same level of tissue
damage

— Phantom limb pain

— Pain in the absence of underlying organic disease or
damage

— Placebo — nocebo responses

Beecher, 1946; Melzack & Wall, 1965
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A bio-psycho-social view

The modern view
recognizes the complexity
of pain experience and the
underlying mechanisms.

Sociology
Anthropology

Pain is regarded as a result
of complex interactions
between biological,
psychological, and socio-
cultural factors

Psychology
Emotion

Pain research must
therefore rely on
interdisciplinary
approaches.

Biology

Noci-
ception
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Gate control theory

Melzack & Wall 1965

INPUT

The Gate Control Theory
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Shortcomings of the GCT Neuromatrix theory

* Neuromatrix is believed to be a neuronal
network composing the anatomical substrate of
the physical self

* The output is a neurosignature determining the
perception of physical “self” and “non-self”

¢ The neuromatrix is thought to be (partly)
genetically hard-wired: Individuals born without
limbs may still experience phantom sensations

* Experience is thought to "add, delete, or
strengthen existing synapses”

* Lack of sensory feedback from amputated limbs

* The GCT has led to fruitful pain research
* Several details have been shown to be inaccurate

* Oversimplifications in the presentation of the
neural architecture of the spinal cord and the
hypothesized modulatory system

* Does not fully explain differences between

various types of pain (cutaneous, visceral, andjor excessive firing from damaged nerves
. A activates/alters the output pattern from the
muscular, neuropathic) and does not explain neuromatrix —and s felt as pain
pha ntom limb pain * Pain memories (as a part of the neuromatrix)
Melzack, 1992; Moayedi & Davis, 2013 prior to amputation may play a role
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The neuromatrix theory The multidimensional definition of

.
INPUTS TO BODY-SELF OUTPUTS FROM BODY-SELF pain ( 1AS P)
NEUROMATRIX BODY-SELF NEUROMATRIX

COGMITIVE-EVALUATIVE PAIN PE "an unpleasant sensory and emotional experience associated with actual or

::.::E,T:‘.r:-_v:: :ﬁm;&m mnilmm|m|::::,:‘”. potential tissue damage, or described in terms of such damage"

experience, personality expectation, S Maotivational-affoctive dimension

variables) ansiaty, depression) 7 fo e \a (inctuding fastings of stross) INTERACTIVE DIMENSIONS OF PAIN
SENSORY-DISCRIMINATIVE f 3 ‘ *ﬂ::m:‘::swm“

Phasic cutanesous  Visceral input \ o

e e s B [DIMENSION ______| ASPECTS

Tonic somatic imput  ather sansory inpa A Social communication

lisager points, deformities) Coping sirsiegies SENSORY-DISCRIMINATIVE Intensity, location, quality,
MOTIVATIONALAFFECTIVE ’\ o STRESS-REGULATION PROGRAMS .

Hypathalamic-piuftary-adranal systom / = Cortisol bovel duration

Horadrenalin-spmpathetic syslam Nosadronatn levels

i o / P AFFECTIVE-MOTIVATIONAL  Unpleasantness, fight-flight

Endouwts spives Mnble ures__ /! Endarphin eves response

tima time
COGNITIVE-EVALUATIVE Appraisal, cultural norms,

”Neuromatrix” a general concept not specific to pain — rather than a specific pain context, cognitive state

matrix, the evidence suggests a multi-modal network related to the detection of
salient sensory input (which includes pain — but not pain only).
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Melzach & Casey, 1968

McGill Pain Questionnaire

Psychological modulators of pain
perception

COGNITIVE PROCESSES
* Attention

!
i
1
i
i

i
m
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(Dis)attention

* Dissociation

L]

State-dependency

Perceived control
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Psychological modulators of pain
perception
EMOTIONAL PROCESSES

* Active anger

* Passive anger

* Anxiety (fear of pain)

* Anxiety (pain unrelated)
* Depression

* Happiness
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Psychophysiological modulators of
pain perception

AROUSAL
* Relaxation
* Tension

i ooy At ity Bt ZACHARIAE

Psychological modulators of pain
perception

“PLACEBO”

* Conditioning?

* Expectation?

* Response-appropriate sensation?

¢ Anxiety-reduction?

* “Non-specific” inter-personal factors?
* Imagery
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Psychological modulators of pain
perception

PAIN COPING STRATEGIES
* Catastrophizing

* Re-interpretation

* Distraction

* Perceived control
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Psychological modulators of pain
perception

PERSONALITY TRAITS

* Locus of control

* Emotional repression

* Augmenters/reducers

* Social desirability

* Neuroticism

* Hypnotizability

‘9 e — Aty st ZACHARIAE

interactions

COGNITION — ., COPING

|

AROUSAL

\ EMOTIONS

PERSONALITY
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What is hypnosis?

al'lll’ll”l'SIH!I.

© IIYPNOTISM
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Historical debates

MEMOIRE Animal magnetism
S5UN LA DECOUVERTE
(Mesmer)
MAGNLTISME
ANIMAL: OI’
rep AT
e e Imaginative involvement

RS (Royal Commission)
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Historical debates

Psychopathological
(Hysteria) (Charcot)

or

Normal phenomenon
(Bernheim)
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Historical debates

* State (Hilgard) * Role-taking (Spanos)

— Psychophysiological — Expectation
correlates — Order of presentation

— High hypnotizable vs. designs
simulator-designs — Etc.

= [EiE,
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What is hypnosis?

Hypnotic trance is a phenomenon involving attention
and concentration, which may be induced by several
types of events.

Hypnosis

Religious ceremonies
=

Traumatic events

Intense involvement
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Principles in hypnotic communication

* Rapport * Implied directive

* Motivation * Confusion

* Attention * Double bind

* Repetition + Metaphors

* Positive suggestions « Direct vs indirect sugg.
* Creating a "yes-set” + Timing and pacing

: Em.bedding * Reversible effect

¢ Truisms

. Utilization
* Handling non-responses

Dissociative suggestions

P | e ZACHARIAE

The phenomenology of hypnosis
How do we know when someone is hypnotized?

* Response to ideomotor suggestions

* Perceived involuntariness

* Response-inhibition

* Changes in cognition (time-distortion etc.)

-+ Physiologic/behavioral correlates (eye-
movements, catalepsy)

* Hallucinations (positive & negative)

* Posthypnotic amnesia

* Response to post-hypnotic suggestions
* Hypnotic analgesia

* High hypnotizable vs. simulator design

At ety st ZACHARIAE

Everyday forms of hypnosis

17"
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Modern theories on hypnosis

* Dissociation theory of hypnosis (Hilgard)
— The control of behavior is normal

— The individual’s experience — monitoring — of
the behavior is impaired

¢ Neo-dissociation theory (Bowers)

— Dissociated control — the underlying control of
behavior is changed (executive function)

poririesr- gy . ZACHARIAE

Modern theories on hypnosis

* Non-state social-psychological theory of
hypnosis (TX Barber, Spanos)
— Views hypnosis as role-taking — not as a altered
dissociated state

— Behaviors and experiences associated with
hypnosis are acted out by the hypnotized
individual in accordance with the social context
and expectations of the hypnotic setting

— People control their hypnotic experience by acting
how they believe they are supposed to act during
hypnosis

— c.f. Martin Orne’s real-simulator experiment
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Modern theories on hypnosis

* Interactionist theory (Sheehan, McConkey)

— Hypnosis depends on the qualities the individual brings
to the hypnotic setting, and the ability of the hypnotist
to establish the conditions that favor the persons
ability to create and believe the suggested experiences

— The hypnotic subjects are motivated and actively
involved in hypnotic suggestions to develop a strong
commitment to the communications of the hypnotist

— Although they are actively involved, they still
experience their response as outside their control and
subjectively real

poririesr- gy . ZACHARIAE
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Modern theories on hypnosis Modern theories on hypnosis

* Cold-control theory (Dienes & Perner)
— Take offset in theories of cognition: * Discrepancy-attribution theory (Barnier & Mitchell)

— First-order and second-order states — The hypnotic experience is due to discrepancy between

. . . the cognitive process and its attribution
— Consciousness depends on our being conscious of our

consciousness — e.g. | am conscious of my mental state — Normal: | am imagining a cat, and the resulting imagined

— First order: e.g. imagining a cat or intending to lift my image of a cat is attributed to that: imagination

arm — Hypnosis: | am imagining a cat, but the resulting image is
not attributed to the process of imagining

— Attribution to imagination is related to the effort
associated with imagination

— The shift to a different attribution is due to the slight
changes in the ease of producing images in hypnosis

— Second order: | am aware of imagining or my intention

— Example: blind-sight patients lack awareness of being
in the mental state of seeing

— The hypnotic experience is not compromised executive
function but being without higher order consciousness
of the behavior
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Neuropsychophysiology of hypnosis Hypnotic susceptibility

* Hypnotizability a reliable and
stable personality trait
measurable by tests e.g. SSHS and
HGSHS

* A heritability component in
hypnotizability

* Correlations between
hypnotizability and absorption
and ability to partition attention

* EEG-differences between highs
and lows — e.g. highs generate
more high theta-power

¢ Measured with standardized tests, e.g.,
The Harvard Group Scale of Hypnotic
Susceptibility

* Normally distributed

* Stable over time (e.g., 25 year test-retest)

: .
0 ‘

Lav(02)  Mediumdav Mediumho]  Hoj (10-12)
(36) (79)
Morgan, 1973; Crawford, 1990; Lichtenberg et al. 2000; Zachariae et al. 2000
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Measuring hypnotizability Neuropsychophysiology of hypnosis

— - — * Highs show greater hemispheric specificity/ assymmetry
Distribution of Hypnotizability than lows
A Higard 1585 * Highs have higher preference for right-hemispheric

activity

* Hypnosis associated with increased cerebral metabolism
in certain brain regions

* Hypnotizability associated with increased frontal lobe
activity and highs have more effective and flexible
attentional and inhibitory (dis-attentional) systems

* Highs more able to suppress or enhance event-related
brain potentials

% of Subjects

e moa @

Scale Score

And "virtuoso” hypnotizables
Crawford, 1989; Gruzelier, 1999; De Benedittis & Longostreui, 1988; Zachariae & Bjerring, 1994
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Neurobiology of hypnosis Neurobiology of hypnosis

+ Stronger Hypnotisk "lammelse

associations
between areas in
the brain related to
the ability of
focused attention
in high than low
hypnotizable
individuals.

[ Hypnose B kke-hypnose B Ikke-hypnose + “lade som oni”
e

ikke kan bevaege Hypnatiserede bliver bedt om at bevaege den
anmen larrmede arrm®

Hoeft et al. 2012.

Cojan et al. 2009

s rerecre
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Neurobiology of hypnosis

* Taken together, the evidence suggests
— That hypnosis is supported by neural activity that
allows for
« highly focused attention
 Ability to manipulate sensory input
* Reduction in self-consciousness
— Involves intense cognitive activity that is
experienced as effortless
— May be a developed ability to alter attention,
Greater blood flow in areas associated with inhibit arousal, reduce conflict monitoring in

color perception when instructed to perceive response to threats (St ress ma nagement)
grey as color, but only in hypnotic condition

Kosslyn et al. 2000 Spiegel, 2008
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The Domain of Hypnosis

Hilgard, 1973
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. Argon laser evoked brain potentials during the waking
Experlmental Setup condition, hypnotic hyperaesthesia, and hypnotic
analgesia.

121 1=amplanT war
speamdhen md- n " ard Sncangens aep

bt @3k Az aed

Arendt-Nielsen, Zachariae, Bjerring, 1990
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Sensory and pain thresholds during the conditions of 3 A
waking, hypnotic hyperaesthesia, and hypnotic Amplitude of evoked potentials (uV)
analgesia
|
| | 351 *
w3
30+
2,57
257
x
27 204
1,57 157
11 107
0,5 51
014 *p<0.05
0+ ‘Wake Hyperaest. Analgesia
Wake  Hyperaest Analges.
Arendt-Nielsen, Zachariae, Bjerring, 1990 Arendt-Nielsen, Zachariae, Bjerring, 1990
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Sensory pain ratings (% of baseline) Amplitudes of pain-related brain potentials

M Highs
M Lows

ogadelg
[LELEING
uoyexey
uoneRossIq

“Seue
pasnaoy
1504

Zachariae, Bjerring, 1994
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Hypnotic analgesia .
- E/IRI:Hypnoticallyinduced hyper- and NOCIceptlve rEerxes (%)

* Patients with ia during experi induced
temporomandibular disorder pain (pin prick: left mental nerve) %

A oot tpermgeie sirtm

100
90
80
70
60
50
40
30
20
10

-~

-
Corir consion
-

A

‘B

Abrahamsen, Baad:Hansen, Zachariae, Svensson, 2011 Pre Neutral Analgesia Post
Abrahamsen, Dietz, Lodah, Roepsdorff, Zachariae,
@stergaard, Svensson, 2010

Significant effects of both condition (p <.01) and hypnotic susceptibility. (p < .05)
Zachariae, et al. 1998

et Prrroerce
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Hypnotic analgesia, pain-related brain potentials, and
Percent change of pain intensity and reflexes during histamine flare reaction during hypnotic analgesia
conditions of analgesia with naloxone and with saline
compared to analgesia without injection . .
* Lesions of the sensory nerves are associated
* with reduced histamine flare reaction and
unilateral remission of psoriasis (Lynn, 1988;
100 Farber, 1990)
s * Local analgesics associated with reduced
histamine flare reaction (Bjerring & Arendt-Nielsen,
0 1990)
M VAS highs * Ten high hypnotizable subjects had argon
40 HVAS lows . o . M
W EMG highs laser [nduct_-:nd paln-relategl brain potentials
2 BEMG lows and histamine flare reactions measured
B during:
0 — A pre-hypnotic baseline
204 *)p<.05 — During suggestions to experience hypnotic
Naloxone Placebo analgesia
— After hypnosis
g:m At it Mot ZACHARIAE At ety et ZACHARIAE
. . . Ratio between histamine flare reactions
Pain-related brain potentials . .
in the analgesic and the control arm
. .F\I m“v 250
"V\.V | ey - » y
R " o /
120 150
- 100
.. 100 4
A " _
T @ 50
e W SNSN——
v_‘ O
2 Pre Analgesia Post
. f;\ .
. Pre Jrn Post
.mm‘ \_:,r"‘v‘w- 100 =1:1
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Hypnotically induced inflammation

Hypnotists claim that they are able to
induce inflammatory skin reactions by
asking patients to imagine that they have
been burned by a cigarette (Uliman, 1947)

In a study, nurses were given
suggestions in hypnosis that they were
burned by boiling fat while frying bacon.
One woman responded and told that she

had once had a similar experience
(Johnson & Barber, 1976)

nt o ey
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Hypnotically induced inflammation

En tv-producer (LS-O), der tidligere havde haft en forbraending pa handen, fik
fremkaldt en rgdmen i den samme hand i hypnose ved at genkalde sig
situationen (Zachariae, DR2, 2013)

Aoty Mor . 7ACHARIAE

At it Mot ZACHARIAE

GIVE ME JUST ONE EVENING
wnd I'LL TEACH YOU TO

HYPH&*@WN
m nrmmr
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Pain-evoked brain potentials during
hypnotically induced emotions

160
140
120
100
80
60 -
"
20

0~
CREONS & & X
¢ & vyé‘ @e" &0 é&@ 3¢

zQ Q&

*
)p<.05 Zachariae, et al. 1991
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Placebo

* Proposed placebo mechanisms
—Conditioning
—Expectancy (e.g., “priming”)
—“Response-appropriate sensation”
—Reduction of anxiety/tension

—“Non-specific” inter-personal
factors

Study name Outcome Statistics for each study Correlation and 95% CI
Lower Upper

Correlation limit limit Z-Value p-Value

Cassieth etal 1985+ Occurence 0,070 -0270 0394 0397 0692
Jacobsenetal. 1988 Combined 0245 -0052 0502 1621 0,105
Haut et al. 1991 Combined 0531 0245 0732 3400 0,001
Andrykowski & Gregg 199Bombined 0,151 -0097 0380 1,195 0232
Rhodesetal. 1995+  Occurence 0,169 0,062 0272 3,081 0002
Watsonetal. 1998 Occurence 0,070 0,147 0280 0631 0528
Montgomery & Bovbjerg 20@urrence 0,303 0,033 0532 2,190 0,029
Roscoeetal.2000a  Severy 0424 0068 0684 2308 0021
Roscoeetal. 20000 Severy 0224 0,006 0422 2012 0044
Molassiotis etal. 2002 Combined 0,050 0,185 0280 0415 0678
Roscoeetal. 2004 Severty 0067 0,075 0206 0927 0354
Olver et al. 2005 + Severy 0224 0017 0413 2113 0035
Zachariae etal. 2007  Severty 0,150 -0050 0338 1473 0141
Higginsetal 2007 Severty 0147 -0,121 0395 1078 0281
Booth et al. 2007 Occurrence 0270 0111 0416 3276 0,001
Colaguirietal. 2008  Combined 0,141 0066 0214 3669 0000
Shelke et al. 2008 Combined 0237 031 0338 4315 0,000
0175 0136 0214 8595 0,000

400 050 000 050 100

'Does not supporthypothesis Supports hypothesis

Colagiuri & Zachariae: Patient and post-ch

lysis 2010

nausea-a

Hypnosis and placebo

* Is the placebo response related to

suggestib

* Are high hypnotizables better placebo-

responde

ility?

rs?
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Hypnosis and placebo

80
70
60
50 ——Low

40 +Il;};|g):otmble
30 hypnotizable
20
10 7

Placebo Hypnotic
analgesia

Evans 1990
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Hypnosis and placebo

80
70
60 7
50
40
30 1
20 7
10

—*—Low
hypnotizable

-==High
hypnotizable

Zachariae et al. 1994

Placebo Hypnotic
analgesia
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Coping Strategies questionnaire

Rosenstiehl & Keefe, 1983; Swartzman et al. 1994

Distraction
— I think about pleasant previous experiences
Ignoring sensations

— I tell myself that my pain must not stop me from doing what | need to
do

Reinterpretation

— I pretend that the pain is not a part of me
Catastrophizing

— I feel that I cannot cope any longer
Prayer and hope

— | put my trust in God

Awten ety Mot ZACHARIAE

Pain catastrophizing

When I'm im pain ...

1 woery al the time abons whether the pain will end Dimensions:
el Leam'tgo sm. Helplessness
AL s veminte and 1ekink it never goingo pet sy bener Rumination

1t's awul and! feel thatit everwhelme me. Intrusive thoughts

16l Tean'tstund it anymsore

1become aaid that the paim will grt worse

Vierrp thinking of ot painfd nome

Tamakoesly want the painto go sway.

Vcan't seem b keepist out of my mind

bbbobbobooboooboo

1 keep thinking sbow hiow moch s hures

1 el badly | waatthe pakn 1o nep.

These's noth Tnkity ofihe i

1 weeder whether something setious s Bappas

Awtin et Mot ZACHARIAE

Pain catastrophizing

Pain catastrophizing associated with pain intensity and
unpleasantness in clinical (chronic tension-type headache)
and healthy samples (students) — even when adjusting for
depression and trait-anxiety

Kiggx H, Zachariae R, Pheiffer-Jensen M, Kasch H, Svensson P, Jensen TS, Vase L. Pain frequency moderates the relationship between
pain catastrophizing and pain. Frontiers in Psychology, 2014,

Hypnotic suggestions for
high and low pain .
catastrophizing associated X

U
with changes in clinical | o

(chronic tension-type 1 : w—
headache) and I q o L:3 D
experimentally induced i, I

pain (intramuscular
infusion of hypertonic

- Ko, Kasch i, Zacharae %, Svensson P, Jensen TS, Vase L. Experimental
saline) Pl of i g oo i e et
patients and healthy volunteers (submitted manuscript)

Paln intensity

Behavioral traits

e Somato-sensory
amplification

¢ Monitoring/blunting

¢ Hypnotizability

* Locus of control

* Alexithymia

* Emotional repression
* Augmenting/reducing
* Social desirability

* Neuroticism (negative
affectivity)

Awtin et Mot ZACHARIAE

Somato-sensory amplification

Somatosensory Amplification Scale

1. When someone else coughs, it makes me cough too

2 I can’t stand smoke, smog, or pollutants in the air

I am often aware of various things happening within my body

‘When [ bruise myself, it stays noticeable for a long time

Sudden loud noises really bother me

I can sometimes hear my pulse or my heartbeat throbbing in
ear

I hate to be too hot or too cold

I 'am quick to sense the hunger contractions in my stomach

Even something minor, like an insect bite or a splinter, really

bothers me

10. T have a low tolerance for pain

Total

B

bl

Barsky, 1992

Awtn et ot ZACHARIAE
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Somato-sensory amplification

Studies suggests

that individuals .
high on SSA ';
process B
somatosensory I Al =
stimuli differently I |

than individuals 1
low in SSA | *

Nakao & Barsky, 2007
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Coping with threatening health-related
information — two strategies

* “MONITORING”
— High degree of attention towards bodily sensations
and stimuli from the environment (hypervigilance)
— High level of need for perceived control
— High level of need for detailed information

e "BLUNTING”

— Perceives sensations and stimuli as potentially
threatening

— Copes by suppressing unpleasant thoughts and
emotions

— Have limited needs for information about diagnosis
and treatment

Miller, 1995

Awten ety Mot ZACHARIAE
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Coping with threatening health-related
information — two strategies

* Example

— In a stratified, randomized study, patients received
either limited or extensive information prior to a
surgical procedure.

— Monitors, who received limited information, and
blunters, who received extensive information,
reported more post-surgical pain and experienced
more complications than the remaining patients.

Miller, 1995

Awtin et Mot ZACHARIAE
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Pain is a multidimensional phenomenon including
sensory, cognitive, and affective processes

Pain is influenced by coping, e.g. pain catastrophizing

Individual differences in pain responses may be
related to behavioral traits, e.g., somato-sensory
amplification, hypnotizability

Self-reported pain perception and neurobiological
pain correlates can be modulated by communicative
intervention strategies, e.g., placebo, hypnosis

Pain is a bio-psycho-social phenomenon and
clinicians should focus on all dimensions when
treating pain

Awtin et Mot ZACHARIAE

Clinical effectiveness of hypnosis

Both volunteers and patients
experience significant pain relief from
hypnotic analgesia

Table 1
Sty Curacteistcs s Mose Efiet Sses by Publication Dise
Purtiipants_ Trpeof e

Significant effect on effect size
(Cohen’s d) of hypnotizability:

et u
Lo "
alemty 2
frorr »
frorr) »
aienty n
ey “
et «
High = 1.22 —— e 3
e T
. s dwempan b
Medium = 0.64 Cai  oipremn %
ansdeens el pressare 40
nadets o] prresse =
Low =0.10 sudents  foclpress X LM
ror e s R T
R . adenas sl pressare W) -
Effect size conventions (Cohen 1988): putims  corseary T
Pt caw o am
patieras b, n  am
Large=0.8 dudmts ki X AN
et chdpese N 04l
) hdiche a0
= et bedahe % 0M
Medium = 0.5 i ¥ o
es  ndckgal ¥ 1n
Small=0.2 prenbas st

Montgomery et al. 2000
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Psychological intervention in chronic pain

I L e e ——
= SN sk 1 e g Ay 1

Johannsen, Farver, Beck, Zachariae (2013) The efficacy of psychological intervention for
pain in breast cancer patients and survivors: a systematic review and meta-analysis.

Pain maintenance

iy

Pain depression Pain  self-focused att.  Pain contact

VU W
' T A

>
)

0 G

Pain helplessness  Pain self-image Pain activity
—
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