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Why do we hurt?
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o e _a _e Effect of Physical Stress on Tissue
| ]
been told it is: Adaptation
Death Loss of adaptation
“ A
...we do not know whether a tissug is Injury
about to be injured until it begins
to show signs of inflammation (¢, I dtol '\
pain, heat, swellng, or redness)” ncreased tolerance Thresholds for
___{eg hypertrophy) <«— adaptations
Physical
stress Maintenance
level || oorrmmmmmmmmrmmememoeosoesoeees
Decreased tolerance
(eg, atrophy)
Death Loss of adaptation
(‘ Mueller MJ, Maluf KS. Phys Ther. 2002 Apr;82(4):383-403.Tissue adaptation to physical
( stress: a proposed "Physical Stress Theory” to guide physical therapist practice, education,
AALBORG UNIVERSITET and research
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Tissue healing and pain

Tissue health

Inflammation * Proliferation * Remodelling

damaged, well-stimulated
(including load’) tissue

Adapted from professor Tim Watson's website
http://www.electrotherapy.org/modality/soft-
tissue-repair-and-healing-review

INJURIES LEAD TO
INFLAMMATION , WHICH
IS NOCICEPTIVE AND WILL
LIKELY LEAD TO PAIN
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Parisien et al., Sci. Transl. Med. 14, eabj9954 (2022)

SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

PAIN

Acute inflammatory response via neutrophil activation
protects against the development of chronic pain

Marc Parisien't, Lucas V. Lima?t, Concetta Dagostino>t, Nehme El-Hachem',

Gillian L. Drury', Audrey V. Grant', Jonathan Huising®, Vivek Verma', Carolina B. Meloto',
JaquelineR. Silva®, Gabrielle G. S. Dutra?, Teodora Markova?, Hong Dang®, Philippe A. Tessier’,
Gary D. Slade®, Andrea G. Nackley’, Nader Ghasemlou®, Jeffrey S. Mogil®*,

Massimo Allegri'®''*, Luda Diatchenko'*

A total of 1700 genes remained differentially
expressed in those with resolved  pain,
whereas in those with persistent pain,
there were stil no changes'

) 2023 Morten Hagh
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Couldn’t

pathophysiology be

best practice in
sports medicine?
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What do longstanding groin pain look like in the clinic?

Diagnostic uncertainty

Soccer players with +6 weeks of groin pain

In male football players with

longstanding groin pain, the

number of positive pain

provocation tests and
clinical entities shows weak to strong
correlations  with  pain intensity and
disability”,

When groin-related pain and disability are
o severe, patients seem more sensitive to pain
e Provocation tests, and have more clinical
entities - this can be compl

Nielsen MF, Ishei L, Juhl C, HoImich P, Thorborg K. Pain provocation tests and
clinical entities in male football players with longstanding groin pain are associated
with pain intensity and disability. Musculoskelet Sci Pract. 2023 Feb;63:102719
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Holden S, et al. British Journal of
Sports Medicine 2023;57:1388-1394.

\Vayoe pain is a separaie problem’’

For every 1-point worse baseline pain (KOOS
0-100), there was approximately 3-points worse
sports-related disability at 6 months”
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Alternative explanations (cka 'the nenves did it')

Schematic of neurogenic inflammation and peripheral sensitization

Peptide secretion

r (Sub-P. CGRP)

Vasodilation and

capillary permeability

Increase

inflammatory
response

Antidromic signals

Mastcells |mmune cells

Hoegh M., Pain Science in Practice (Part 3): Peripheral Sensitization ; J Orthop Sports Phys Ther 2022;52(6):303-306. ((‘
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Schematic of classical central sensitization

Schematic of

a4
'M“:'c.:“.:...
.
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Hoegh M. Pain Science in Practice (Part 5): Central Sensitization. J Orthop Sports Phys Ther 2023;53(2):55-58.

10 Oplaeg Doha - 8. november 2023




Pain can be a sign of injury
- but not everything that hurts is an injury
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Not all pain is inflammatory

NOCIPLASTIC PAIN
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An introduction to neuroscience for clinicians

{ epiToriaL }
Pain Science in Practice: Linking Basic
Pain Science to the Clinic and Quality
Musculoskeletal Rehabilitation Care

{ ebiToriaL }

Pain Science in Practice: What Is
Pain Neuroscience? Part 1

#PainSciencelnPractice

[ epitoriAL }

Pain Science in Practice: What Is
Pain Neuroscience? Part 2

When the chungs

{ EbiToriAL }

Pain Science in Practice (Part 3):
Peripheral Sensitization

Pain Science in Practice (Part 4):

Hoegh, M. et al. JOSPT 2022-23

{ ebiToriAL }

Central Sensitization |

{ epitoriaL }

Pain Science in Practice (Part 5):
Central Sensitization Il

Send an email to msh@hst.aau.dk if you want pdf-copies
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Lessons learnt from pain research

¢ Pain always feels like we’re injured, even when we are not -

Definition of pain, IASP 2011

e \We rely on context and interoception to protect ourselves, and
pain is likely one of these protective responses (i.e., we learn

through experience and culture)

¢ Nociception is the most studied aspect of pain, independent of

the case (“publication bias”)

¢ Pain and nociception are not the same, and therefore managing
pain is different from managing nociception

¢ Pain is complex, and in many cases a “trigger” cannot be

identified

What pain does to us should guide management, when no

mono-causal effect seems plausible
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Injuries and pain are not
managed the same way,

Unless nociception Is the primary
‘dnver’ of the pain expenence
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VVhat can we leam
from voccational
health research?

D)

e “In the treatment of people with disabling
diseases, work should be considered as an
essential part of the treatment protocol.”

e |nstead of focusing on the inability to work when ¥ @
a person has health problems, employers, 1
health-care professionals, policy makers, and the
general public should be made aware that paid

employment is an important social determinant of
population health.

-

6D
e

Y
Burdorf A, Fernandes RCP, Robroek SJW. Health and inclusive labour
force participation. Lancet. 2023 Oct 14;402(10410):1382-1392
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If work is therapy,
maylbe participation
In sport could be
the best way back
to sport..."? <

nnnnnnnnnnnnnnnnn
DDDDDDD
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Infographic. Pain or injury? Why differentiation matters in
exercise and sports medicine

Morten Hoegh ©," Tasha Stanton,” Steven George,? Kristian Damgaard Lyng, " Sabina Vistrup,”
Michael Skovdal Rathleff'*

Sports-related injuries Sports-related pain

Ruptures, fractures,
bruises, degeneration
etc.

Degeneration,
abnormalities etc.

Hoegh M, et al. Pain or injury? Why differentiation matters in exercise (((
and sports medicine. Br J Sports Med. 2022 Mar;56(5):299-300 o iveRsITY
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\
Genetics

Exper{ignces(j ? B

S ?

Agem;y\//com’rrol1

—-.J
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‘ The biomedical

approach o disease

has been successful
peyond all expectations,
but at a cost.’

From: Engel GL. The need for a new medical model: a challenge for biomedicine. Science. 1977 Apr 8;196(4286):129-36
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musculoske\é va‘lth Services and. 13; Vol. 1: No. 12
Z Wilson F., et

My plans,
expectations and
_dreams for the futur.
N\, aregone"
“I sometimes feel
ashamed or guilty about
having pain”

Invalidated

v/ﬁ 0 e “Weakness is not
7 allowed” and
___“They think I'm just lazy”
Athletic Identity s
Diagnostic uncertainty
“If my coach knew... h ooramme

wouldn’t let me play” Everyone is

( guessing - no- one)
knows!”
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Stop fixing, start listening!

CONSEQUENCES

FOR YOU

Why... How...
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Pain can be a sign of injury
- but not everything that hurts is an injury
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First; Rule out pathology

opecific and serious
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Degeneration and shoulder pain

Kaplan-Meier Survival Estimates by Tear Type

g
>
% —— Control ‘ ‘
==~ Partial T i i i ;
- s | | oo Parsal Tour Significant  degeneration s
o
w 40 |- '
E present Iin 24% of
-
a i .
2° younger asymptomatic
oh . . . . . subjects (3.4 + 4.5 yrg)
0 1 2 3 4 5
Time (yr) after Entry into the Study
Number at risk Guffey JS, et al. Degenerative Changes in Asymptomatic
Group: Control Subjects. J Allied Health. 2018 Summer;47(2):152-155
36 34 31 26 19 12
Group: Partial Tear
54 51 44 36 28 25
Group: Full Tear
129 120 93 68 58 45
Fig. 1
Kaplan-Meier annual survival curves for tear enlargement by final tear type.
Keener JD, et al. A prospective evaluation of survivorship of asymptomatic ((‘

degenerative rotator cuff tears. J Bone Joint Surg Am. 2015 Jan 21;97(2):89-98
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Treatment effects in shoulder pain

100

? —;— Al.'th roscgpic subacromial decompression
é H— — Diagnostic arthroscopy “
&Y ...Both arthroscopic subacromial
40 decompression and diagnostic
2 arthroscopy (placebo  surgery)
0 resulted In significant
2z 100 improvements in pain and
; 80 functional outcomes with
560 no difference in the
g incidence of adverse events
20 Paavola, M., et al. BMJ 2018;362:k2860
gaseline 3 6 12 24 ((‘

Months

AALBORG UNIVERSITY
DDDDDDD
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Treatment effects in shoulder pain

100

‘g —@— Arthroscopic subacromial decompression
: R €€
@ ...statistically significant
40 differences were found in favour
2 of ASD [...] in the two primary
0 outcomes at, but the mean
2 100 differences between groups
% w did not exceed the pre-
5 60 specified minimal clinically
> important difference.
29 Paavola, M., et al. BMJ 2018;362:k2860
gaseline 3 6 12 24 (((

Months

nnnnnnnnnnnnnnnnn
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Treatment effects in shoulder pain

Mean 0SS

48~ -m Arthroscopy only
~®- Decompression
447 ® Notreatment
40
36
32+
284
24
204 6 months 12 months
164  Decompression vs arthroscopy Decompression vs arthroscopy
only p=0-3141 only p=0-8571
129 Dpecompressionvs notreatment  Decompression vs no treatment
g] p=0.0186 p=0.0193
Arthroscopy vs no treatment Arthroscopy vs no treatment
44 p=0.0014 p=0.0193
0 1
Baseline 6 months 12 months
Timepoint

Figure 2: Oxford Shoulder Score in the intention-to-treat analyses
Data are mean (95% Cl) shown at follow-up timepoints. 0SS=Oxford

Shoul

der Score.

. the fndings from our study
suggest that surgery might not
provide clinically significant
benefit over no treatment, and
that there is no benefit of
decompression over arthroscopy
only.”

Beard, BJ., et al. Lancet 2018; 391: 329-38
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Maybe & ...patients don’t do their job?

“time-under tension focus”

100 -

Figuro 1

w6 w
w = non-significant
o 5 10 16

o e ®
I\I;\——}\E_E{ ~ non-significant
o 5 1 o

11
Patients were taught that
pain during exercise is not
a sign of immediate danger
and should be tolerated, as
long as it is bearable.”

Clausen MB, Rathleff MS, Graven-Nielsen T, et al.
Br J Sports Med Epub ahead of print (April 2023)

nnnnnnnnnnnnnnnnn
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‘Management in cihietes

appears to be guiced by a
biomedical cooroach”

EW 6R
G NEW CRoy,

Thornton JS, Caneiro JP, Hartvigsen J, Ardern CL, Vinther A, Wilkie K, Trease L, Ackerman KE, Dane K, McDonnell SJ, Mockler D, Gissane
C, Wilson F. Treating low back pain in athletes: a systematic review with meta-analysis. Br J Sports Med. 2021 Jun;55(12):656-662
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Runhaar J, et al. Mechanisms of action of therapeutic exercise for knee
and hip OA remain a black box phenomenon: an individual patient data
mediation study with the OA Trial Bank. RMD Open 2023;9:e003220

chanlsm”

Increase in strength
can only explain 2% of
the effect from a knee-

OA exercise regimel

‘ ‘—1; 98% of the effectlveness of th

remains unexp
1 the underlying meche
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'..sports-related disability at ©
months appears 1o be independent of
ower extremity muscle strength, or
depression/anxiety and knee
confidence in adolescents with non-
traumatic anterior knee pain...”

Holden S, !%k, van Middeél oop M et al Exploring the

pain and disability continuum in adolescents with non-

traumatic anterior knee pain: a mediation analysis using

(‘ individual participant data of prospective studies British
Journal of Sports Medicine 2023;57:1388-1394.
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Exercise S
oart of the
solution...

Sut how does
it work?
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Possible effects of exercise on pain

e Exercise can be pain relieving in the short term

¢ "Descending Pain Modulatory System”

e Exercise-induced hypoalgesia could be a way to test this

¢ Regular = longer effect?
e Example 1. 8-week
t

* |Improved sleep quality, and __PONS

exercise for shoulder pain =

- - . MIDBRAIN
¢ Reduction in pain :

Thalamus

Periaqueductal grey (PAG)

e Increased CPM

. yng KO

MEDULLA ) " Locus ceruleus (LC)

2022,26(9):1882-1895
. xamp\e 2. " Subnucleus reticularis dorsalis (SRD)

Rostral ventromedial medulla (RVM)

. egular exercise may change pro-inflammatory
macrophages (M1) into anti-inflarmmatory phenotypes (M2) m
¢« S of Pain 13 8 /. 3 —— Primary afferents (typically A5 and C-fibers)

esnak, JB et al. Neurobiolog

—— Ascending pathway (e.g.. spinothalamic tract)
—— PAG-RVM-Dorsal horn pathway

-=- PAG-LC-SRD-Dorsal horn pathway

—— Activation of non-specified cortical/subcortial neuclei
—— Input from various cortical/subcortical neuclei

| SPINAL CORD L

o Athletes vs non-athletes? O

e Genetic? Adaptive?

((‘ Hoegh, M. and Bannister, K. (In review) JOSPT #PainSciencelnPractice
AALBORG UNIVERSITY
DENMARK
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\Vayoe managing pain in itself
has substantial value!

But i's unlikely to be sufficient
(or possiole) for all athletes. . .
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Would you manage the athlete the same way?
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Can you change the pain?!

8 follow-ups over four years (n=1.905), not only athletes!

Pain severity
w
O

°

\

—— Fluctuating =4 Persistent mild 4= Persistent moderate
Persistent severe —4— Gradual improvement
6,0
55
50 - ‘fluctuating’ (n = 586 [31%)),
45

- - 'persistent mild’ (n = 449 [24%)),

- 'persistent moderate’ (n = 474 [22%]),
- 'persistent severe’ (n = 251 [13%)),

- ‘gradual improvement’ (n = 205 [11%)).

L

1,5
1w+ + 4+ + o+ - - +
BL 3 6 9 12 24 36 48

Time in months

Figure 2. Average pain intensity values for all the 5 trajectory groups identified over all 8 follow-up time points.

Glette M, Stiles TC, Borchgrevink PC, Landmark T. The Natural Course of Chronic Pain in a General Population: Stability and
Change in an Eight-Wave Longitudinal Study Over Four Years (the HUNT Pain Study). J Pain. 2020 May-Jun;21(5-6):689-699
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.. stressing that treatment is
needed for recovery more often
elicits psychological distress,
~ attention to pain and having a
' serious condition, and the need
for treatment/investigation
including Injections, surgery and
seeing a doctor/ specidlist.

-

s
3

|

...emphasising spontaneous
recovery reassures some
people that they have a minor
issue that can be managed |[...]
However, care neads 1o be taken
when providing this advice to
ensure patients do not feel
their problem is being dismissed.

l',, NN l

Pain goi

pam st‘lencg inp, o

Clenc, Tactice.

Muscu/osk;eg,[ge C//nigzg’”é’ Basjy
ehabyiyC Qallt

- ation ¢y Y
are

g/Smerterpe

Pa hyldep

Morten
Hogh

Podcast

msh@hst.aau.dk
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Thank you for your attention!

40

Find links to interviews etc on linkt.ee
https://linktr.ee/mhdk_drmortenhoegh
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