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AKUTTE OG KRONISKE SMERTER
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Kroniske smerter er en sygdom

✓ smerter i én eller flere regioner, der 
✓ er vedvarende eller gentagne i mere end tre 

måneder OG 
✓ er forbundet med signifikant emotionel 

distress eller funktionelle begrænsninger, 
der påvirker ADL eller sociale roller, samt 

✓ ikke kan forklares med en anden kronisk 
tilstand

“Kroniske primære smerter”

1. Hvorfor gør 
det ondt at have 
en skade?
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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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Physical Stress Theory

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

“…we do not know whether a 
tissue is about to be injured 
until it begins to show signs 
of inflammation (ie, pain, heat, 
swelling, or redness)”
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“Find problemet, fjerne det og smerterne vil forsvinde”

Muskel
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…

For meget…

For lidt…

For tidligt…
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…

End-organ Årsag til problem Teoretisk forklaring
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E D I TO R I A L

Musculoskeletal healthcare: Have we over-egged the pudding?

The phrase “to over-egg the pudding” is a terrific analogy for what 
is now increasingly common in health care: medical overuse. Cooks 
would know that if you skimp with the eggs a pudding won't hold 
together and if you use too many eggs the pudding will go rubbery. 
And	in	musculoskeletal	health	care	we	also	need	to	get	the	balance	
right. People's health can suffer when they receive too little health 
care and also if they receive too much health care.

The problem of too little health care is well recognized and it is 
easy to understand that patients’ health can be put at risk by un-
deruse of proven healthcare services. However, the opposite prob-
lem is also possible but is less well recognized.1 In this editorial we 
adopt some perspectives from the field of overdiagnosis to consider 
overuse in musculoskeletal health care.

Overdiagnosis2 is an unwarranted diagnosis that leads to un-
necessary treatments that do not benefit patients and that wastes 
health resources that could be better used elsewhere. Overdiagnosis 
also may cause harms: direct effects, unintended/indirect conse-
quences, psychological impact, costs and resource implications, op-
portunity cost. We focus on 4 aspects of overdiagnosis that can lead 
to medical overuse in musculoskeletal health care:

(i) Overtesting where patients receive unnecessary tests
(ii) Overdetection where clinicians act upon clinically unimportant 

findings
(iii) Overdefinition where the boundaries between disease and 

health are shifted to encourage more healthcare, and
(iv) Overtreatment where culture, industry and health systems en-

courage treatment with no net benefit.

We provide some examples that illustrate the nature and size of 
the problem,3 and highlight potential drivers of overuse of musculo-
skelatal health services (Table 1).

1  | OVERTESTING

A	common	starting	point	for	overdiagnosis	 in	musculoskeletal	health	
care	is	overtesting;	where	patients	receive	unnecessary	tests.	A	good	
example is the uncritical interpretation of red flags to screen for serious 
pathology. Some texts and guidelines inadvertently encourage medical 
overuse by offering a long list of red flags and encouraging diagnostic 
work-up and/or specialist referral if even a single red flag is positive. 

One	study	in	Australian	general	practice	found	that	of	1172	consecu-
tive patients with back pain, 80% recorded a +ve response to at least 
1 of the 25 red flags that were considered by the study general practi-
tionerss.4 The irony here is that even though the clinicians were acting 
in good faith and aiming to help their patients, they may have harmed 
them through overdiagnosis. Other examples in musculoskeletal health 
care	 include	 repeat	 vitamin	D	 testing;	 in	 Australia	Medical	 Benefits	
Scheme costs for vitamin D testing rose from $109.0 million in the 
2009-2010 financial year to $151.1 million in 2012-2013.5 In the sports 
medicine field it is common to hear of professional athletes who have 
sustained an acute hamstring muscle strain injury undergoing magnetic 
resonance imaging to guide management and predict return to sport, 
but neither is supported by robust evidence.6 The concern here is the 
possibility this practice leak may leak out into the wider community.

2  | OVERDETECTION

In the overdiagnosis literature overdetection refers to the identi-
fication of abnormalities that resolve spontaneously or would not 
progress sufficiently to cause symptoms or harm during a person's 
lifetime.7 In the musculoskeletal field most incidental findings are 
picked up by overtesting in people with symptoms; using tests 
that commonly yield positive test findings in asymptomatic peo-
ple. The challenge is then determining if the finding is relevant or 
not.	A	good	example	of	medical	overuse	driven	by	overdetection	
would be acting upon the incidental findings commonly found with 
musculoskeletal imaging (eg lumbar disc degeneration, rotator cuff 
tear, femoroacetabular impingement, heel spur) and initiating more 
intensive treatment for the patient (eg specialist referral, surgery). 
What compounds the problem is that many of the surgeries that are 
encouraged (eg knee arthroscopy,8 subacromial decompression9) 
are now known to be no more effective than placebo. In all these 
cases the medical overuse is triggered by an unwarranted diagnosis.

Overdetection is not confined to the tests that would typically be 
considered the domain of the medical profession. In physiotherapy, 
podiatry and chiropractic, the treatments that characterize these 
professions are primarily driven by assessment of factors such as 
posture, range of motion, alignment, weakness, balance and coor-
dination.	A	problem	can	arise	if	a	clinician	mistakenly	judges	a	minor	
variation in one of these factors as abnormal, and institutes interven-
tions to correct the presumed abnormality (eg sacroiliac dysfunction, 

This	is	an	open	access	article	under	the	terms	of	the	Creative	Commons	Attribution	License,	which	permits	use,	distribution	and	reproduction	in	any	medium,	
provided the original work is properly cited.
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The problem is that the diagnoses 
offered are nominal diagnoses 
that drive more invasive, costly 
and ineffective therapies without 
providing benefit.

“ 
For example, some in the back pain 
field dismiss the label non-specific 
low back pain and instead argue for 
labels targeting a specific structure 
(disc, facet joint) or mechanism (eg 
instability) and the use of similarly 
targeted personalized therapies…  
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SKADER ⇒ INFLAMMATION ⇒ NOCICEPTION ⇢ SMERTE

DAGE UGER MÅNEDER ÅR
Inflammation Celle-delingsfase Modningsfase

Rask, stimuleret væv

skadet, stimuleret væv

Adapted from professor Tim Watson’s website/blog 
http://www.electrotherapy.org/modality/soft-tissue-repair-and-healing-review
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INFLAMMATION ER 'FIRST LINE OF DEFENCE' MOD 
ALLE PATOGENER OG ALGOGENER

STRÅLING / KEMI VIRA  
(COVID-19)

BACTERIA 
(E. COLI)

VÆVSSKADER 
(AKUT PROLAPS)

PATOLOGI 
(CANCER)
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Sports-relaterede skader eller 
sports-relaterede smerter?

   1
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Infographic. Pain or injury? Why differentiation matters in 

exercise and sports!medicine
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Infographic

‘PAIN’ AND ‘INJURY’ ARE NOT, AND 

SHOULD NOT, BE CONSIDERED 

SYNONYMOUS

Successful management of tissue injury 

cannot rely solely on pain responses 

because tissue healing is not directly 

related to pain. Pain without identifi-

able pathology is common in athletes,
1
 

and as a result medical labelling remains 

an ongoing challenge. Therefore, we 

argue that, for the benefit of athletes, 

there is an urgent need for a clear 

distinction between pain and injury (see 

Infographic).

Synonymous use of pain and injury in 

research and clinical practice may nega-

tively impact clinical management. First, 

benign and normal fluctuations in pain 

may be seen as signs of sports- related 

injury, which could impact performance 

negatively. Second, viewing all pain as 

a direct sign of tissue injury may lead to 

underprioritising of psychological and 

social aspects of return- to- sport. Third, 

athletes being told they are ‘injured’ can 

lead to unnecessary assessment and inter-

ventions,
2
 particularly when a clear clinical 

diagnosis is lacking yet the reports of pain 

remain severe. Last, when pain is linked to 

unconfirmed injury, fear and anxiety may 

be heightened. Indeed, current evidence 

shows fear avoidance, fear of reinjury 

and pain catastrophising are common in 

response to an injury in athletes.
3
 Thus, 

a clearer distinction between pain and 

injury, paired with a person- centred and 

educational approach, seems necessary.

NEW TERMINOLOGY

Given that (1) tissue injury is nearly always 

accompanied by pain (ie, consistent with 

injury models)
4
 and (2) pain is not always 

accompanied by evidence of tissue injury 

(ie, consistent with contemporary science 

models of pain as a marker of protection 

or nociplasticity),
5
 we propose two new 

semantic entities that may co- occur, yet 

also be operational for both clinical and 

research purposes: Sports- related injury 

and sports- related pain (see Infographic).

SPORTS-RELATED PAIN OR INJURY: A 

SPECTRUM, NOT A DICHOTOMY

Here, we propose three stereotypical 

cases, representing different aspects 

of the spectrum: (1) anterior cruciate 

ligament tear (confirmed sports- related 

injury with sports- related pain), (2) 

patellofemoral pain (sports- related pain 

during certain activities in the absence of 

definable sports- related injury) and (3) 

patella tendinopathy (sports- related pain 

and clinical evidence of sports- related 

injury). For all three cases, individually 

tailored information and management 

strategies targeted to the findings are 

essential for optimal outcomes and 

return- to- sport.

Differentiating between sports- 

related injury and pain, and carefully 

considering the contribution of each, 

may lead to better care for all stake-

holders (ie, athletes, clinicians, and 

researchers) in the sports medicine 

community.
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Påvirket af kontekst, forventninger, viden og tanker

Synlig eller direkte målbar?

Behandlingsfokus?

Er load en essentiel del af behandlingen?

Terminologi: Skade vs Smerte

Følger helingstiderne?

Prognose?

Relevante mål

Return-to-sport?

Patientuddannelse

2. Context is King!
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Forventninger

cortex (MCC), and the primary somatosensory cortex, have been con-
sistently shown to be correlated with the intensity of nociceptive
inputs and resultant pain perception (18, 19). Activity levels in these
brain regions can therefore serve as a surrogate marker of analgesia.
Functional magnetic resonance imaging (fMRI) was used (i) as an ob-
jective index of analgesia by tracking pain-related brain responses in
typical pain intensity coding areas during different expectation
conditions and (ii) to characterize the brain mechanisms underlying
the influence of positive and negative expectations on drug efficacy. We
hypothesized that the individuals’ expectancies of the effectiveness of the
drug would modify subjective as well as objective indicators of the
analgesic effect of remifentanil.

We used a model of experimental heat pain in healthy participants
where the neurobiological mechanisms of pain perception, analgesia,
and expectancy are well known (18, 20). The analgesic effect of a fixed
0.8 ng/ml effect site concentration (estimated concentration within the
brain) was studied under three different conditions: without expecta-
tion of analgesia, with expectancy of a positive analgesic effect, and
with negative expectancy of analgesia [that is, expectation of hyper-
algesia (exacerbation of pain)].

Remifentanil is a potent synthetic m-opioid agonist with a rapid
onset of action, a context-sensitive half-life of 3 to 4 min (21), and
an elimination half-life of ~10 min (22). These properties make it ideal
for healthy volunteer experimental studies where rapid onset and
offset of opioid action is required. Positive and negative expectations
of the efficacy of remifentanil were induced by verbal instruction and
reinforced in a conditioning-like procedure before the main experiment.
We used fMRI to validate that the sub-
jects’ expectancy effects of drug efficacy,
as assessed by the behavioral report, were
reflected in core brain areas of pain pro-
cessing. fMRI was thereby used to test for
reporting bias and to help elucidate the
neural mechanisms underpinning the
effects of expectancy on treatment efficacy.

RESULTS

Results refer to the main experimental ses-
sion performed with fMRI and are based
on the 22 healthy volunteers who com-
pleted the study, comprising two study vis-
its (for details, see Materials and Methods).

Behavioral results
Using visual analog scales (VASs), we as-
sessed the analgesic efficacy of the potent
m-agonist remifentanil under the three
different expectancies of treatment out-
come by pain intensity ratings and pain
unpleasantness ratings (Fig. 1).

Pain intensity ratings. Repeated-
measures analysis of variance (ANOVA)
revealed a significant effect for experi-
mental condition (F3,63 = 42.6, P <
0.001). Post hoc tests showed that the
hidden application of remifentanil with-

out treatment expectancy significantly reduced pain intensity ratings
from 66 ± 2 during baseline saline infusion to 55 ± 3 [t(21) = 5.1, P <
0.001].

Positive expectancy significantly enhanced analgesia, as pain rat-
ings further decreased to 39 ± 3 [t(21) = 6.4, P < 0.001]. Negative ex-
pectancy, when the subjects had been led to believe that the drug was
stopped, resulted in a considerable increase in pain intensity from 39 ± 3
(positive expectancy run) to 64 ± 3 (negative expectancy run) [t(21) = 8.5,
P < 0.001]. Negative expectancy fully negated the intrinsic analgesic
effect of remifentanil, as pain intensity under negative expectancy did not
differ from pain intensity during baseline saline infusion [t(21) = 0.68,
P = 0.5] (Fig. 1).

Unpleasantness ratings. Pain unpleasantness ratings showed a
similar pattern. The ANOVA revealed significant differences among the
four conditions (F3,63 = 28.8, P < 0.001). Post hoc tests showed that
unpleasantness ratings decreased from baseline (saline) to the hidden
application of remifentanil without treatment expectation from 52 ± 4
to 38 ± 4 [t(21) = 5.2, P < 0.001], further decreased when remifentanil
was given with positive expectancy from 38 to 23 ± 3 [t(21) = 4.9, P <
0.001], and increased in the fourth run, when remifentanil was given
with a negative treatment expectancy from 23 to 47 ± 5 [t(21) = 5.3,
P < 0.001]. The negative expectation in this fourth run fully negated
the analgesic effect of remifentanil, because unpleasantness ratings un-
der negative expectancy did not differ from baseline (Fig. 1).

Anxiety ratings. For technical reasons, the anxiety ratings are avail-
able only from 19 of 22 participants. Repeated-measures ANOVA
showed a main effect of experimental condition on the anxiety ratings

Fig. 1. Behavioral effects of the contextual modulation of opioid analgesia. (Left) Pain intensity ratings
obtained on the VAS (0 to 100) for the four experimental runs. (Right) Pain unpleasantness ratings ob-
tained at the end of each of the four experimental runs show the same context-dependent pattern. Error
bars indicate SEM. *P < 0.05.

Fig. 2. Behavioral effects of the expectancy modulation of opioid analgesia. (Left) Anxiety ratings ob-
tained on the VAS (0 to 100) at the beginning of each of the four experimental conditions. (Right) Mean
reactions times (seconds) in the reaction time task performed at the beginning of each trial. Error bars
indicate SEM. *P < 0.05; +P = 0.05. n.s., not significant.
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Bingel U, Wiech K, et al. Sci Transl Med. 2011;3(70):70

Positive forventninger fordoblede 
den analgetiske effekt (1).  

Negative forventninger eliminated 
den analgetiske effekt (2).
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NOCICEPTION & 
SMERTE Av mit knæ

Nociception

Smerte

The neural process of encoding noxious stimuli. 

Arbejdsdefinition: Aktivitet i højtærskel nerveceller

An unpleasant sensory and emotional experience associated with 
actual or potential tissue damage, or described in terms of such 
damage. 

Arbejdsdefinition: Alt som et mennesker oplever som smertefuldt

Teori
Fx Sensibilisering, Fear-avoidance, Maitland 

Arbejdsdefinition: Videnskabelig sund - eller 
på anden måde accepteret - forklaring, som 
hjælper fysioterapeuten med at skabe 
mening og handlinger baseret på patientens 
oplevelser og objektive undersøgelser.
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Nociception er den perfekte “Smerte-trigger”

De sensoriske input bliver 
bearbejdet og bevidsthed 

opstår (magi?) 

Samtidig får hjernen 
informationer fra alle vores 
sanser om konteksten

Men SMERTE bliver 
altid oplevet af et 
helt menneske!
#believe(in)yourpatients

NEUROSCIENCE-
BASERET 
FORKLARING
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EXPERIMENTELLE SMERTE  
VS  

KLINISKE SMERTER

Av mit knæ!

Smerte 
(grund)forskning

Av mit knæ!

Fysioterapeutens 
hverdag
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NEUROSCIENCE GIVER 
FLERE SVAR END ANATOMI

…men der er begrænsninger!
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“3 GRUNDPRINCIPPER”

A

B

PERIFER SENSIBILISERING

CENTRAL SENSIBILISERING

DESCENDERENDE MODULATIONC
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Sensibilisering 
(perifer og central)

F R A  N E U R O - J A R G O N  T I L  K L I N I S K  P R A K S I S

HYPERALGESI 
(aka “kendt smerte”)

Inflammation

Perifer sensibilisering Central sensibilisering

Primær hyperalgesi Sekundær hyperalgesi

Lokale, provokérbare 
smerter

Mere diffuse smerter

Det er dén 
smerte jeg kender 

i mit bækken

Descenderende 
modulation

😴
😅

😍
🤪🤩

😡🤯
🤢☠ 😱

Pro-nociceptiveAnti-nociceptive

D E T  E R  E N  B A L A N C E
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DESCENDERENDE 
MODULATION
Er den bedste videnskabelige forklaring på: 

• “counter-irritation” (fx. acupuncture og TrP) 

• Træningsinduceret smertelindring 

• Lindring af smerter gennem distraktion, koncentration 

og viden (fx psykoedukation) 

• Social/kontektuel smerte modulation (fx empati, læring 

og religion)

F R A  N E U R O - J A R G O N  T I L  K L I N I S K  P R A K S I S
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Smerte er meget 
mere end 

nociception!

Smerte intensitet og “spændeben-effekt” er kraftigt 

påvirket af sociale og kontekstuelle faktorer, fx det 

- vi tror på, og det vi har lært at tro på 

- vores familier og venner tror på 

- kulturelt og socialt acceptable og normale 

- vi forventer 

- vi har erfaret tidligere 

- 'homeostatiske spejl' (fx anden sygdom) 

- vores genetik og epigenetiske indflydelser 

- og en helt masse som vi ikke forstår!

© 2021  I  www.videnomsmerter.dk

EN MULIG MEKANISME…

3. Kroniske 
smerter drejer sig 
om mennesker, 
ikke væv!



“Finger-arm-
menneske-
metaforen”
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En terapeutisk alliance er afgørende for effekten

Føle sig søg

• Interoception 
• Opmærksomhed 
• Ubehagelige følelser og 

kropslige fornemmelser

Smertekontrol

• Motivation for 
adfærdsændringer 

• Søgen efter smerterfrihed 
og færre ubehagelige 
fornemmelser, tanker 
følelser…

Mødes i kontekst 
med terapeuten

• Tillid og troværdighed 
• Tidligere erfaringer 
• Forventninger 
• Kommunikation (stemme, non-

verbalt mv) 
• Empati

“Får behandling”

• Kontekst 
• Placebo og nocebo 

mekanismer 
• Forventninger til lindring 
• Classical conditioning

Adapteret fra Benedetti (2011) Oxford Press
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Hvad ønsker patienterne svar på…

• Hvorfor har jeg ondt og hvordan forklarer jeg det til mig selv og andre? 

• Nytter det at lave flere undersøgelser eller se andre fagpersoner? 

• Hvilke konsekvenser har det for mig?  
• Patientnære konsekvenser (alder, livsstil, sundhed, mål etc.) 

• En klar prognose, som bl.a. forklarer 
• Det mest sandsynlige scenarie / det gennemsnitlige forløb 
• Risiko for og beskrivelse af funktionsbegrænsninger 
• Sygdommens indflydelse på arbejdskapacitet

Lim YZ et al. (2019) People 
with low back pain want clear, 

consistent and personalised 
information on prognosis, 

treatment options and self-
management strategies: a 

systematic review. J 
Physiother 65:124–135 
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Hvad forventer patienterne af dig…

• Viden om 
• Hvad skaber flare-ups, og hvordan kan jeg kontrollere dem? 

• Hvad er den bedste behandling, og hvilke bivirkninger kan det have? 

• Hvor, hos hvem og hvordan får jeg den bedste behandling? 

• At modtage information (viden)  
•  Der føles valid/troværdig og som er i overensstemmelse med 

“contemporary knowledge” 
• I et sprog der er fri for jargon, kortfattet og præcis 

• At blive behandlet med respekt og professionel empati

Lim YZ et al. (2019) People 
with low back pain want clear, 

consistent and personalised 
information on prognosis, 

treatment options and self-
management strategies: a 

systematic review. J 
Physiother 65:124–135 


