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Clinical researcher

Interested in improving care and management of 
adolescents with musculoskeletal pain

Can quantitative sensory testing help us understand the 
transition from short term, to long term persistent pain?

My biases



”To improve health and function of adolescents, by 
generating knowledge and evidence that will lead to 
better understanding, treatment and prevention of 
adolescent musculoskeletal pain”

Mission statement, 2017

The OptiYouth Research Group
- Lifelong musculoskeletal health starts in youth



UNDERSTAND

Risk factors for development 
of pain and transition from 
acute to long-standing

Optimal dose of physical
activity

What happens when 
adolescents develop pain?

Primary prevention

STRATIFY AND MANAGE

Supporting GP 

Simple, meaningful & 
empowering interventions

Identify those at high risk for 
recurrence early on

Supported by apps and 
other resources

LONG-TERM IMPACT

Effect on job and career
choices

Future health care utilisation

Persistence of pain & 
associated health problems

Early adulthood

Cost of illness

Mission statement, 2017



Three questions
1: Is knee pain a problem in adolescents?

2: What characterises adolescents with long-
standing knee pain?

3: Can we use quantitative sensory testing to 
understand the effect of treatment and 
prognosis?



1: Low back and neck pain
8: Other MSK
13: Osteoarthritis

Vos et al. 2016. Lancet



Murray et al 2013. Lancet



Is knee pain a problem in adolescents?



Childhood Adolescence Young adult
4-9 10-14 15-19 20-34

Adolescence

The Adolescent Pain in Aalborg 
cohort (the APA2011 cohort)
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Rathleff et al. 2013 BMC Pediatrics

Age

% with knee pain

Which type of knee conditions?



Patellofemoral pain: 7%

All
Rathleff et al 2015, BJSM
Rathleff et al 2013. BMC Pediatrics 

The prevalence of patellofemoral pain (N=2200)

Other types of knee pain: 26%



      Pain Symptoms ADL Sport/Rec QOL
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PFP (n=123 at follow-up) Other types of knee pain
(n=235 at follow-up)
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Rathleff et al. AJSM 2016.

2016 2011 2013 2016

15%: Influenced choice of job or career choices 
40%: reduced sports participation due to knee pain

KOOS score: 30-45 points lower than pain free
1/3 regularly used pain killers for their knee pain



Yes, knee pain in youth is a sigificant concern because

• 1: It is common
• 2: It severely impacts on ”life”
• 3: The rate of persistence is high
• 4: Many progress to a higher number of pain sites
• Associated with common use of pain killers

Is knee pain a problem in adolescents?



15-19 year olds
Only females
Avg pain duration: 3.5y
57 with PFP vs 22 pain-free

Rathleff et al. 2013 JOSPT



                  

   

   

50

100

150

200

250

300

350

400

450

500

550

600

650
P

re
ss

u
re

 P
a

in
 T

h
re

sh
o

ld
 (

k
P

a
)

Medial to patella Proximal to patella Lateral to patella Center of patella Tibialis anterior

No knee pain (n=22)

Patellofemoral Pain (n=57)

Rathleff et al. 2013, JOSPT



                  

   

   

50

100

150

200

250

300

350

400

450

500

550

600

650
P

re
ss

u
re

 P
a

in
 T

h
re

sh
o

ld
 (

k
P

a
)

Medial to patella Proximal to patella Lateral to patella Center of patella Tibialis anterior

No knee pain (n=22)

Patellofemoral Pain (n=57)

Rathleff et al. 2013, JOSPT



                  

   

   

50

100

150

200

250

300

350

400

450

500

550

600

650
P

re
ss

u
re

 P
a

in
 T

h
re

sh
o

ld
 (

k
P

a
)

Medial to patella Proximal to patella Lateral to patella Center of patella Tibialis anterior

No knee pain (n=22)

Patellofemoral Pain (n=57)

Rathleff et al. 2013, JOSPT



WIDESPREAD MECHANICAL HYPERALGESIA
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Center of patella Tibialis anterior Lateral epicondyle

Rathleff et al. 2015, Pain Medicine

This is in adolescents with long-standing
knee pain



When did their knee pain start?

Age
0 15 19 years10

Males
38 (19-63) months

Females
36 (21-63) months





Temporal summation of pain

VAS

Pain threshold

Stimulus

Pain threshold

2 sec

Stimulus

1 sec

Izumi et al. PAIN 2017
Graven-Nielsen et al. PAIN 2015



Conditioned pain modulation

Stimulus
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Pain detection threshold
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IMPAIRED CONDITIONED PAIN MODULATION
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Rathleff et al. 2015, Pain Medicine

20 vs 20 females
Average pain duration: 6 years



Findings from cross-sectional studies    
(knee pain vs pain-free controls)
Both young adolescents (10-14) and older adolescents (15-19) have lower
mechanical pressure pain thresholds compared to pain-free controls

PPTs are associated with duration of pain and intensity of pain (higher
intensity and longer duration associated with lower PPTs)

Higher temporal summation of pain and impaired CPM compared to pain-
free controls in the 10-14 year old adolescents with PFP



Do these manifestations of pain sensitisation
change in response to treatment?

Do they allow us to identify does with an       
increased risk of a poor prognosis?



Rathleff et al. 2014. BJSM

Patient education
(30 min with physio)

Patient education
(30 min with physio) 

AND
exercises at school

premisis

VS







• Part of daily routines

• Continue after the three 

months

• Simple exercises (strength 

and neuromuscular)

• Daily (÷days of sup. ex.)

• Weekly SMS

• Group-based

• Tailored

• Neuromuscular + strength 

• 3 times/week

• 3 months

• Attendence

Supervised Home-based

Crossley et al 2002 Am J Sports Med
Crossley et al 2008. BMC Musculoskelet Disord
Rathleff et al. 2012 BMC Musculoskelet Disord





EXERCISE THERAPY WORKS

Rathleff et al. 2015 BJSM



   

   -100

-50

0

50

100

150

200

250

P
re

ss
ur

e 
P

ai
n 

Th
re

sh
ol

d 
(k

P
a)

Recovered (n=10)

Not recovered (n=29)

Local Distal

RESULTS

› Follow-up PPT 
measurements were 
completed on 39 
adolescents (68.4%).

›34% reported they 
were recovered. 

Rathleff et al. 2015 CJP



Rathleff et al. 2015, Clin J Pain
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Despite being recovered…they
are still 100-150 kPa different than

pain-free controls



These were long-standing cases

What if we go back into time and catch
them even younger?



PFP
Age: 10-14
(n = 152)

Multifactorial baseline 
assessment.
Inc PROMs, PPT+cuff and MRI

Pain-free

Persistent pain

Effect of patient education on pain and 
pain sensitisation

Grant DFF-4004-00247B 



Week 0-4 Week 5-8 Week 9-12
• Activity modification
• Double limb bridge 
• Static holds 10x 

30sec(daily)

• Activity ladder
• Hip and knee

exercises

• Return to sport after
step 6 on activity
ladder.

• Graded return to 
sport.

• Weightbearing
exercises

TREAT THE CAUSE AND PROGRESS FROM THERE

Rathleff et al. work in progress. Grant DFF-4004-00247B 

Three visits with a physiotherapist

• Why did I get PFP?
• Risk of PFP
• Load and sport
• Rationale for 

treatment

• Importance of 
adherence

• Propor exercise form
• Their own coach
• Monitor and progress

• Progression to 
competition

• Their own coach
• Monitor and progress
• Continued exercises



• Empower, explain and 
understand

• Aim: getting the 
adolescents (and 
parents) to take
ownership and give 
them the tools to self-
manage



Pain levels will help
guide you

Keep pain levels low





• Common + poor 
prognosis

• Affect many aspects of 
their young lives, even 
job and career choices

• Widespread pressure 
hyperalgesia

• Facilitated temporal 
summation of pain 

• Impaired CPM

• Recovery is associated
with increases in PPTs

• In 10-14 year old PPTs
incease back to a 
similar level as their
peers, but not in the 15-
19 year olds

• High temporal 
summation of pain &
impaired CPM appears
to be linked with worse
short-term prognosis

• PPTs are not associated
with prognosis

Is knee pain a problem 
during adolescence?

What characterizes
adolescents with long-
standing knee pain?

Can we use quantitative 
sensory testing to 

understand the effect of 
treatment and prognosis?

Early intervention=more efficacious intervention
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