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Why do we hurt?
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“…we do not know whether a tissue is 
about to be injured until it begins 

to show signs of inflammation (i.e., 
pain, heat, swelling, or redness)” 

their structure and composition to best meet the
mechanical demands of routine loading. Deviations
from routine or steady-state loading provide a stimulus
for tissue adaptation that allows tissues to meet the
mechanical demands of a novel environment.

Fundamental Principle B—Biological tissues exhibit 5
characteristic responses to physical stress. Each response
is predicted to occur within a defined range along a
continuum of stress levels. Specific thresholds define the
upper and lower stress levels for each characteristic
tissue response. These thresholds can be viewed as
boundaries for the effective dose-response to physical
stress. The 5 qualitative responses to physical stress are
decreased stress tolerance (eg, atrophy), maintenance,
increased stress tolerance (eg, hypertrophy), injury, and
death.

Fundamental Principle C—Physical stress levels that are
lower than the maintenance range result in decreased
tolerance of tissues to subsequent stresses. Atrophy is
one common mechanism by which tissues become less
tolerant of subsequent physical stresses (Fig. 2). Atrophy
occurs when tissue degeneration exceeds tissue produc-
tion and has been observed in all 4 major organ systems
in response to reduced stress levels (Tab. 3). Other
examples of adaptations that may reduce stress tolerance
include hormonal changes, altered cell membrane excit-
ability, and changes in the material properties of tissues
(Tab. 3).

Fundamental Principle D—Physical stress levels that are
in the maintenance range result in no apparent tissue

change. Tissue homeostasis occurs when tissue degener-
ation is equal to tissue production, resulting in tissue
turnover without net gain or loss. The range of stress
levels that promote tissue homeostasis is defined as the
maintenance stress range and may be different for different
people. This steady-state or equilibrium response occurs
when tissues are exposed to the same levels of stress to
which they have become accustomed.

Fundamental Principle E—Physical stress levels that
exceed the maintenance range (ie, overload) result in
increased tolerance of tissues to subsequent stresses.
Hypertrophy is one common mechanism by which tis-
sues become more tolerant of subsequent physical
stresses (Fig. 3). Hypertrophy occurs when tissue pro-
duction exceeds tissue degeneration, and can be defined
as a general increase in bulk of a tissue.19 In general,
biological tissues adapt to increased levels of stress by
increasing cross-sectional area, density, or volume
(Tab. 3). Other examples of adaptations that may
increase tissue stress tolerance include hormonal
changes, altered cell membrane excitability, and
changes in the material properties of tissues (Tab. 3).
Although stress overload can promote tissue hypertro-
phy and improve stress tolerance, adequate recovery
between bouts of increased stress is needed for this
adaptive response to occur (see below).20

Fundamental Principle F—Excessively high levels of
physical stress result in tissue injury. For the purposes of
this theory, injury is defined as tissue damage caused by
excessive stress resulting in pain or discomfort, impaired
function of the tissue, or both. Damages that are not felt

Figure 1.
Effect of physical stress on tissue adaptation. Biological tissues exhibit 5
adaptive responses to physical stress. Each response is predicted to
occur within a defined range along a continuum of stress levels. Specific
thresholds define the upper and lower stress levels for each character-
istic tissue response. The relative relationship between these thresholds is
fairly consistent between people, whereas the absolute values for
thresholds vary greatly.

Figure 2.
Effect of prolonged low stress lowers thresholds for subsequent adapta-
tion and injury. Prolonged physical stress levels that are lower than the
maintenance range result in decreased tolerance of tissues to subse-
quent stresses (eg, atrophy). Although relative thresholds remain the
same, the absolute magnitude of physical stress is lower for each
threshold. Injury (and all other adaptations) occurs at a lower level of
physical stress than required previously.
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How we have 
been told it is:

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, 
and research
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Tissue healing and pain

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
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INJURIES LEAD TO 
INFLAMMATION , WHICH 

IS NOCICEPTIVE AND WILL 
LIKELY LEAD TO PAIN
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© 2023 Morten Høgh

Parisien et al., Sci. Transl. Med. 14, eabj9954 (2022) 

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

“
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Couldn’t 
pathophysiology be  

best practice in 
sports medicine?
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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”.

Nielsen MF, Ishøi L, Juhl C, Hölmich 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 Mathias F. Nielsen1, Lasse Ishøi1, Carsten Juhl2,3, Per Hölmich1, Kristian Thorborg1

What do longstanding groin pain look like in the clinic?

Pain provocation tests and clinical entities in male footballers with longstanding 
groin pain are related to pain intensity and disability

Simple groin pain

A lower total number of positive pain 
provocation tests

Take
Home
Message

When groin-related pain and disability are 
severe, patients seem more sensitive to pain 
provocation tests, and have more clinical 
entities - this can be complex!

Longstanding groin pain can be simple but can also be complex.

Complex groin pain

A high total number of  positive pain 
provocation tests

Few clinical entities
Less sensitive

Many clinical entities
More sensitive 

Low five-second squeeze pain and higher 
HAGOS scores

High five-second squeeze pain and low 
HAGOS scores

In our clinic, we see that patients with severe groin-related pain and disability (five-second-
squeeze testing and HAGOS scores) have a higher number of positive pain provocation tests 
and several concomitant clinical entities of groin pain.

Scan the QR for 
combinations of 
clinical entities

Mathias F. Nielsen1, Lasse Ishøi1, Carsten Juhl2,3, Per Hölmich1, Kristian Thorborg1

1Sports Orthopedic Research Center – Copenhagen (SORC-C), Department of Orthopedic Surgery, Copenhagen University Hospital, Amager-Hvidovre, Denmark. 
2Research Unit Musculoskeletal function and physiotherapy, Department of Sport Science and Clinical Biomechanics (IOB), University of Southern Denmark. 
3Department of Physiotherapy and Occupational Therapy, Copenhagen University Hospital, Herlev and Gentofte, Denmark

Published in Muskuloskeletal Science and Practice (2023), available at https://doi.org/10.1016/j.msksp.2023.102719
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“ For every 1-point worse baseline pain (KOOS 
0–100), there was approximately 3-points worse 
sports-related disability at 6 months”

Holden S, et al. British Journal of 
Sports Medicine 2023;57:1388-1394.


Maybe pain is a separate problem?

8 Oplæg Doha - 8. november 2023



Alternative explanations (aka “the nerves did it”)

Hoegh M., Pain Science in Practice (Part 3):  Peripheral Sensitization ; J Orthop Sports Phys Ther 2022;52(6):303-306. 
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Hoegh M. Pain Science in Practice (Part 5): Central Sensitization. J Orthop Sports Phys Ther 2023;53(2):55-58. 
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Pain can be a sign of injury
- but not everything that hurts is an injury
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Not all pain is inflammatory

Overload Overuse
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An introduction to neuroscience for clinicians

#PainScienceInPractice

Hoegh, M. et al. JOSPT 2022-23

Send an email to msh@hst.aau.dk if you want pdf-copies
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• Pain always feels like we’re injured, even when we are not - 
Definition of pain, IASP 2011 

• 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

Lessons learnt from pain research
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Injuries and pain are not 
managed the same way, 

unless nociception is the primary 
“driver” of the pain experience
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• “In the treatment of people with disabling 
diseases athletes, work participating in their 
sport should be considered as an essential part 
of the treatment protocol.”  

• Instead of focusing on the inability to work 
participate when a person has health problems, 
employers coaches, health-care professionals, 
policy rule makers, and the general public should 
be made aware that paid employment being able 
to play is an important social determinant of 
population health the athletic identity. 

What can we learn 
from voccational 
health research?

Burdorf A, Fernandes RCP, Robroek SJW. Health and inclusive labour 
force participation. Lancet. 2023 Oct 14;402(10410):1382-1392

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

• Instead of focusing on the inability to work when 
a person has health problems, employers, 
health-care professionals, policy makers, and the 
general public should be made aware that paid 
employment is an important social determinant of 
population health. 
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If work is therapy, 
maybe participation 
in sport could be 
the best way back 
to sport…?
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Sports-related injuries

Pain

Ruptures, fractures, 
bruises, degeneration 
etc.

Pain

Sports-related pain

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
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Nociception ?

Beliefs

?

?

?

Experiences

Immune system

Culture

Agency/control

Genetics

?

?
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“The biomedical 
approach to disease 
has been successful 

beyond 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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Athletes (patients) are 
experts on their own pain

Toye, F. et al, Patients’ experience of chronic non-malignant musculoskeletal pain, Health Services and Delivery Research 2013; Vol. 1: No. 12 
Wilson F., et al. Br J Sports Med 2021;55:327–335. 

“If my coach knew… he 
wouldn’t let me play”

“My plans, 
expectations and 

dreams for the future 
are gone“

Unpredictable

Athletic Identity

“Everyone is 
guessing - no-one 

knows!”

Diagnostic uncertainty

“Weakness is not 
allowed” and 

“They think I’m just lazy”

Invalidated

“I sometimes feel 
ashamed or guilty about 

having pain”

Who am I and who should I be?
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Stop fixing, start listening!

PAINCAUSE CONSEQUENCES 
FOR YOU

Why… How…
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-  p ro f e s s o r  J o h n  L o e s e r

“What does the 
pain stop you from 
doing that you want 

or have to do?”
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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 
(Specific and serious)
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Degeneration and shoulder pain

Guffey JS, et al. Degenerative Changes in Asymptomatic 
Subjects. J Allied Health. 2018 Summer;47(2):152-155

Significant degeneration is 
p r e s e n t i n 2 4 % o f 
younger asymptomatic 
subjects (23.4 ± 4.5 yrs)  

“

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

…Both arthroscopic subacromial 
decompression and diagnostic 
arthroscopy (placebo surgery) 
r e s u l t e d i n s i g n i fi c a n t 
improvements in pain and 
functional outcomes with 
n o d i ff e r e n c e i n t h e 
incidence of adverse events  

“

Paavola, M., et al. BMJ 2018;362:k2860
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Treatment effects in shoulder pain

… s t a t i s t i c a l l y s i g n i fi c a n t 
differences were found in favour 
of ASD […] in the two primary 
outcomes at, but the mean 
differences between groups 
did not exceed the pre- 
specified minimal clinically 
important difference.

“

Paavola, M., et al. BMJ 2018;362:k2860
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Treatment effects in shoulder pain

…the findings from our study 
suggest that surgery might not 
provide clinically significant 
benefit over no treatment, and 
t h a t t h e r e i s n o b e n e fi t o f 
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”

“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) = non-significant

= non-significant
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“Management in athletes 
appears to be guided by a 

biomedical approach” 

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

Increase in strength 
can only explain 2% of 
the effect from a knee-
OA exercise regime!

“As 98% of the effectiveness of therapeutic 
exercise compared with non-exercise controls 

remains unexplained, more needs to be done to 
understand the underlying mechanisms of actions.“

“Mechanism” 
uncertainty
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Holden S, Lee H, van Middelkoop 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.


“…sports-related disability at 6 
months appears to be independent of 
lower extremity muscle strength, or 
depression/anxiety and knee 
confidence in adolescents with non-
traumatic anterior knee pain…”
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Exercise is 
part of the 
solution…

But how does 
it work?
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• Exercise can be pain relieving in the short term 
• “Descending Pain Modulatory System” 
• Exercise-induced hypoalgesia could be a way to test this 

• Regular = longer effect? 
• Example 1: 8-week exercise for shoulder pain = 

• Reduction in pain 
• Improved sleep quality, and  
• Increased CPM  

• Lyng KD, et al. Eur J Pain 2022;26(9):1882-1895 

• Example 2: 
• Regular exercise may change pro-inflammatory 

macrophages (M1) into anti-inflammatory phenotypes (M2) 
• See Lesnak, JB et al. Neurobiology of Pain 13 (2023) 100126 

• Athletes vs non-athletes? 
• Genetic? Adaptive?

Possible effects of exercise on pain

Hoegh, M. and Bannister, K. (In review) JOSPT #PainScienceInPractice 
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Maybe managing pain in itself 
has substantial value!  
But it’s unlikely to be sufficient 
(or possible) for all athletes…
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Would you manage the athlete the same way?

Time

Pa
in
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Can you change the pain?!

• “fluctuating” (n = 586 [31%]),  
• “persistent mild” (n = 449 [24%]),  
• “persistent moderate” (n = 414 [22%]),  
• “persistent severe” (n = 251 [13%]),  
• “gradual improvement” (n = 205 [11%]). 

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

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

”
…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/ specialist.  

”

Zadro JR, et al. BMJ Open 2023;13:e069779. 
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msh@hst.aau.dk

Thank you for your attention!

MORTEN HØGH 

NIELS-HENRIK JENSEN

ANNE PAARUP PICKERING

Smer te
bogen

MUNKSGAARD

SMERTEBOGENMorten Høgh, Niels-Henrik Jensen og Anne Paarup Pickering 
Kroniske smerter er, ligesom alle andre kroniske sygdom-me, noget, der påvirker hele tilværelsen; i hjemmet, på arbejdspladsen og i fritiden. Mange menneskers viden om smerte er desværre forældet, og derfor kan det være svært at forstå, hvordan humør, adfærd og smerter hænger uløseligt sammen.

Lotte Heise har selv haft smerter, siden hun var i starten 
af 20’erne. Sammen med smerteekspert Morten Høgh øn-
sker hun med denne bog at hjælpe folk med kroniske smerter 

på vejen mod bedring og samtidig hjælpe pårørende til at forstå, 

hvad det vil sige at leve med kroniske smerter.
Bogen beskriver Lottes oplevelser af et liv med smerter, suppleret med 

den nyeste viden fra smerteforskningen samt gode råd til alle smerte-

ramte. Der er ingen udløbsdato på kroniske smerter, men der findes løs-

ninger! Du kan selv gøre meget for at afhjælpe og mindske smerterne. 

Det gælder også, selvom du har haft ondt i årevis. Med andre ord viser 

Lotte og Morten vejen til at lægge smerterne på hylden!

“Det ville være dejligt at finde en form for ‘smertefællesskab’,  

for det har jeg tit savnet gennem mine 40 år med smerter.  
Det er mit inderligste ønske, at denne bog, der er til  
alle os, der har lyst til at skrige ‘AV!’ mange, mange 
gange om  dagen, måske kan hjælpe læseren til  
at føle sig mindre plaget, mindre alene og  
MERE forstået!”
– Lotte Heise

Uddrag fra bogen:Da jeg fik store smerter i ryg-gen som 20-årig, syntes jeg, at hele verden var imod mig, og jeg mente, at det var både uretfær-digt og helt og aldeles urimeligt! Men gennem mit lange ’gigtliv’ har jeg indset, at det er mig og kun mig, der har ansvaret for mine smerter!
Mennesker med kroniske sygdomme, som fx smerter, har to muligheder: 

1. Man trækker det store ’offerkort’ og bruger mere tid på at have ondt af sig selv end på at finde  en løsning.2. Man tager ansvar for det lort, der har ramt én, og ser, hvad f….. man kan gøre. 
Nogle mennesker har dårlig samvittighed, når de ikke er i stand til at leve op til deres egne (selvbeskrevne) stan-darder for, hvordan man er et normalt og venligt menneske. Andre fortæller, at de ville ønske, at behandleren kunne give dem en anerkendt diag-nose eller et hjælpemiddel, der kunne validere sygdom-men eller behovet for hjælp. 

Men løsningen er naturligvis ikke, at alle mennesker med kroniske smerter udstyres påsy-ningsmærker for at vise, at de fejler en usynlig sygdom. Løsningen må findes i en kombination af indre va-lidering (dvs. at patienten selv føler, at han eller hun gør sit bedste) og langt større forståelse for, at usyn-lige lidelser er rigtige lidelser. ”

www.muusmann-forlag.dk

Om forfatterne
LOTTE HEISE (født 1959) er enter-tainer, foredragsholder og radiovært i Danmarks Radio. I 2017 havde hun 30-årsjubilæum med sine soloop-trædener over hele Danmark og i udlandet. Læg smerterne på hylden er Lotte Heises 10. bog, og hun har bl.a. tidligere skrevet Lottes ope-rabog og Selvfølgelig skal hun bo hos mig.

MORTEN HØGH (født 1973) er ph.d., fysioterapeut (FysioDanmark Aar-hus) og smerteforsker (Aalborg Uni-versitet) og underviser i smerte- og neurovidenskab i ind- og udland. Han er medforfatter på adskillige lærebøger og videnskabelige artik-ler og har siddet i flere arbejdsgrup-per i bl.a. Sundhedsstyrelsen. Mor-ten brænder for at nedbryde myter om kroniske smerter og derigennem gøre behandlingen bedre for dem, der lider af denne sygdom.
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Læg smerterne 
på hylden

Lotte 
Heise Morten 

Høgh

 Afhjælp 
og mindsk dine kroniske 
smerter
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Find links to interviews etc on linkt.ee 
https://linktr.ee/mhdk_drmortenhoegh
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