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Treatment	  and	  subclassifica7on	  
of	  chronic	  low	  back	  pain	  

Kjartan	  Vibe	  Fersum	  
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Low	  Back	  Pain	  

1
60-70% recurrence!
within 6 months!

60-65% lifetime!
prevalence low back 
pain!

Chronic low back 
pain!
!
 mild disability 45-55%!
!

50% settle!
within 4-8 weeks!

5-10%!
severely!
disabled!

Leboeuf-‐Yde	  et	  al	  1996	  
Deyo	  2002	  

Freburger	  et	  al	  2009	  

CareMe	  1994	  

Hestbaek	  et	  al	  2003	  
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Management	  of	  	  Low	  Back	  	  Pain	  (USA)	  

Why	  has	  a	  biomedical	  approach	  
failed?	  

What	  underlies	  the	  disorder?	  

Disability	  rela7ng	  to	  Low	  Back	  	  Pain	  (USA)	  

Current	  evidence	  for	  management	  of	  NSCLBP	  

•  Spinal	  manipula7ve	  therapy	   	   	  Rubinstein	  et	  al	  2011	  Cochrane	  review	  

•  Exercise	  therapy	   	   	   	   	   	  Hayden	  et	  al	  2005	  Cochrane	  review	  
–  Stabilisa7on 	   	  	  
–  Direc7onal	  preference	  
–  Condi7oning	  

•  Cogni7ve	  behavioural	  treatment	   	  Henschke	  et	  al	  2010	  Cochrane	  review	  

 No intervention is superior 
 Minimal change in pain 
 Moderate change in disability 

Predictors of future LBP in student nurses"
Mitchell et al, Clin J Pain 2009!

Un-accounted!

History LBP"

5%!

Stress"

6%!

éPhysical activity"
8%!

Slump sitting"

11%!

ê BME"

6%!
é  Repositioning 

     accuracy 
9%!
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Predictors of disability levels in CLBP"

Woby et al 2007!

32%!

Cognitive factors"

Un-
accounted!

27%!Pain intensity" 2%! Age"

✓ 

✓ 

✓ 
✓ 

✓ 

✓ 

✓ 

INJURY	  

PAIN	  EXPERIENCE	  

+VE	  BELIEFS	  	  
NO	  FEAR	  

CONFRONTATION	  

GRADED	  RETURN	  	  
TO	  ACTIVITY	  

RECOVERY	  

PAIN	  	  
CATASTROPHISING	  

-‐VE	  BELIEFS	  	  
FEAR	  

NEGATIVE	  AFFECTIVITY	  
THREATENING	  ILLNESS	  INFORMATION	  

PAIN	  RELATED	  FEAR	  

AVOIDANCE	  
HYPERVIGILANCE	  

ABNORMAL	  MOVEMENT	  	  
BEHAVIOURS	  

DISUSE	  
DEPRESSION	  
DISABILITY	  

	  
Modified	  from	  Linton,	  Vlaeyn	  2005	  

Vicious cycle of pain 

Treatment must be: 
 
•  Multidimensional 
•  Identifying maladaptive behaviours 
•  Person centered 
•  Tailored 
•  Directed to the modifiable underlying 

pain mechanisms and behaviours 
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Mul1dimensional	  classifica1on	  

Chronic LBP 

•  Spondylolistese 
•  Disc prolapse + 

radicular pain 
•  Degenerative disc + 

modic changes 
•  Foraminal and 

central  stenosis 
Non–specific chronic LBP 

Specific LBP •  “Red Flags” 
•  Cancer 
•  Infection 
•  Inflammatory 

conditions 
•  Fractures 

85-90% 
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Chronic LBP 

•  Spondylolistese 
•  Disc prolapse + 

radicular pain 
•  Degenerative disc + 

modic changes 
•  Foraminal and 

central  stenosis 

Centrally mediated pain 

Non–specific chronic LBP 

Specific LBP 

LBP 

Control impairment Movement impairment 

“Red Flags” 
•  Cancer 
•  Infection 
•  Inflammatory conditions 
•  Fractures 

Pelvic girdle pain 

Decreased 
"force 

closure” 
 

Increased 
“force 

closure” 

 

O'Sullivan 2004,2005, 2006 

Peripherally mediated pain 

         +/- lifestyle / cognitive / psycho-social factors contributing to disorder 

Directional subgroups Directional subgroups 

3 

2 

5 

6 

4 

1 

Chronic LBP 

•  Spondylolistese 
•  Disc prolapse + 

radicular pain 
•  Degenerative disc + 

modic changes 
•  Foraminal and 

central  stenosis 

Centrally mediated pain 

Non–specific chronic LBP 

Specific LBP 

LBP 

Control impairment Movement impairment 

“Red Flags” 
•  Cancer 
•  Infection 
•  Inflammatory conditions 
•  Fractures 

Pelvic girdle pain 

Decreased 
"force 

closure” 
 

Increased 
“force 

closure” 

 

O'Sullivan 2004,2005, 2006 

Peripherally mediated pain 

         +/- lifestyle / cognitive / psycho-social factors contributing to disorder 

Directional subgroups Directional subgroups 

3 

2 

5 

6 

4 

1 

Quebec CS 
 

Neurophysiological 
 

Centrally mediated pain!

Neurophysiological factors 

Kvåle et al 2001!

Peripherally mediated pain!

Chronic LBP 

•  Spondylolistese 
•  Disc prolapse + 

radicular pain 
•  Degenerative disc + 

modic changes 
•  Foraminal and 

central  stenosis 

Centrally mediated pain 

Non–specific chronic LBP 

Specific LBP 

LBP 

Control impairment Movement impairment 

“Red Flags” 
•  Cancer 
•  Infection 
•  Inflammatory conditions 
•  Fractures 

Pelvic girdle pain 

Decreased 
"force 

closure” 
 

Increased 
“force 

closure” 

 

O'Sullivan 2004,2005, 2006 

Peripherally mediated pain 

         +/- lifestyle / cognitive / psycho-social factors contributing to disorder 

Directional subgroups Directional subgroups 

3 

2 

5 

6 

4 

1 

Pain location 
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Pain location"
Pelvic	  girdle	  

Laslett 1997, Laslett and Williams 1994, 
Laslett et al  2003 
Mens et al 1997,1999, 2001, 2002 
Philips and Twomey 1996 
 
 

 

Low	  back	  

Chronic LBP 

•  Spondylolistese 
•  Disc prolapse + 

radicular pain 
•  Degenerative disc + 

modic changes 
•  Foraminal and 

central  stenosis 

Centrally mediated pain 

Non–specific chronic LBP 

Specific LBP 

LBP 

Control impairment Movement impairment 

“Red Flags” 
•  Cancer 
•  Infection 
•  Inflammatory conditions 
•  Fractures 

Pelvic girdle pain 

Decreased 
"force 

closure” 
 

Increased 
“force 

closure” 

 

O'Sullivan 2004,2005, 2006 

Peripherally mediated pain 

         +/- lifestyle / cognitive / psycho-social factors contributing to disorder 

Directional subgroups Directional subgroups 

3 

2 

5 

6 

4 

1 

Maladaptive movement behaviour 
 

Maladap7ve	  movement	  behaviour	  	  
Usual Sitting

-40

-30

-20

-10

0

10

20

30

D
eg

re
es

No-LBP -11.22 -10.85 -8.42 -2.49 5.8

Flexion Pattern 2.27 3.24 2.51 2.1 6.56

Active Extension -17.41 -22.87 -18.43 -9.16 8.23

Sacral angle Lx C Lower LxC Upper LxC TxC

Dankaerts et al Spine 2006!

Flexion 

Extension 



28.03.12	  

6	  

Forward Bending Kinematics 
@ Q4
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NS-CLBPFlexion PatternActive Extension

Kinematics @ end of range 
forward bending "

*!

control! NS-CLBP MCI!
(Flexion & Active Extension) !

Dankaerts et al Spine 2009!

Statistical Classification Model 
 could accurately classify and discriminate  

 (96.4%) 

Dankaerts et al Spine 2009!

Chronic LBP 

•  Spondylolistese 
•  Disc prolapse + 

radicular pain 
•  Degenerative disc + 

modic changes 
•  Foraminal and 

central  stenosis 

Centrally mediated pain 

Non–specific chronic LBP 

Specific LBP 

LBP 

Control impairment Movement impairment 

“Red Flags” 
•  Cancer 
•  Infection 
•  Inflammatory conditions 
•  Fractures 

Pelvic girdle pain 

Decreased 
"force 

closure” 
 

Increased 
“force 

closure” 

 

O'Sullivan 2004,2005, 2006 

Peripherally mediated pain 

         +/- lifestyle / cognitive / psycho-social factors contributing to disorder 

Directional subgroups Directional subgroups 

3 

2 

5 

6 

4 

1 

Psychosocial and lifestyle behaviours 
Ørebro Screening Questionnaire 

 

Psycho-social factors   (Linton 2000) 

 Influences pain and maladaptive behaviors….  

Work related factors: level of support, satisfaction, compensation"

Cognitive: hyper-vigilance, catastrophizing, negative beliefs, LOC 
Emotional: stress, fear, anxiety, depression, anger 
Behavioural: avoidance & pain behaviour, poor coping & pacing 
Social factors: socio-economic status, family functioning, cultural 
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Lifestyle – physical activity"

Intensity of activity 
Low High 

Risk of 
back 
pain 

Low 

High 
Vigorous"Inactivity"

Bjorck-Van Dijken et al 2001 

Pa7ent	  1	  

Non–specific chronic LBP 

Low back pain  

Movement impairment 

Peripherally mediated pain disorders 

Dominant cognitive / psycho-social factors = Fear, Catastrophizing 

Directional subgroup - Flexion 

Clinical reasoning process patient 1 

1 

3 

2 

5 

6 

4 

Back pain+++ 

Muscle guarding 
+ stabilisation ex’s 

Bending back strain 

Stress, anxiety  
↑ Focus on pain 

 ↑ Sensitisation, inability to 
relax motor system 

Belief that back was  
damaged and unstable 

Fear / - ve thoughts 
Avoidance of flexion and bending 

Increased back load 

Anxiety 
Stress 
Fear 

-ve illness  
information 
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Back pain+++ 

Muscle guarding 
+ stabilisation ex’s 

Bending back strain 

Stress, anxiety  
↑ Focus on pain 

 ↑ Sensitisation, inability to 
relax motor system 

Belief that back was  
damaged and unstable 

Fear / - ve thoughts 
Avoidance of flexion and bending 

Increased back load 

Anxiety 
Stress 
Fear 

-ve illness  
information Classification based  

cognitive functional therapy (CB-CFT) 

Pa7ent	  1	  

Pa7ent	  2	  
Non–specific chronic LBP 

Low back pain  

Control impairment 

Peripherally mediated pain disorders 

Dominant cognitive / psycho-social factors = Passive coper / Low 
mood  / Depressed / Avoidant / Deconditioned 

  

Directional subgroup - Flexion 

Clinical reasoning process patient 2 

1 

3 

2 

5 

6 

4 
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Provocative activities 
work and home  

Poor pacing 

Muscle guarding – back 
and abdominals  

Back strain/pain 

Provocative 
 movement patterns 

 Lack of awareness of  
pain mechanism 

(mindfulness) 

Avoidance of physical  
activity 

De-conditioning 

Increased anxiety / 
depression 
Disability 

-ve illness  
information 

Loss of spinal control 
(tissue strain) 

Provocative activities 
work and home  

Poor pacing 

Muscle guarding – back 
and abdominals  

Back strain/pain 

Provocative 
 movement patterns 

 Lack of awareness of  
pain mechanism 

(mindfulness) 

Avoidance of physical  
activity 

De-conditioning 

Increased anxiety / 
depression 
Disability 

-ve illness  
information 

Loss of spinal control 
(tissue strain) 

Classification based  
cognitive functional therapy (CB-CFT) 

Pa7ent	  2	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	  	  	  	  	  	  	  	  	  	  	  	  

	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  3

Evidence	  for	  MDC	  
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Outcome 
validation 

Laboratory 
validation 

Clinical validation 

Hypothesized 
classification system 

• Case studies  
Dankaerts et al 2006  
O’Sullivan and Beales 2007 

•  Ability to discriminate  
distinct patterns  
O’Sullivan et al 2002, Dankaerts et al 2006a, 2006b, 2009 
Astfalck et al 2010, Beales & O’Sullivan 2011 

•  NSCLBP  
O’Sullivan 1997, 2000  2004, 2005 
O’Sullivan & Beales 2007a, 2007b 
 

•  Intertester reliability  
Dankaerts et al 2006 

• Dankaerts & O’Sullivan 2006 

✓ 

✓ 

✓ 

Systematic review of RCT for NSCLBP where 
Classification Systems have been utilised 

Intertester reliability for a broader group of 
NSCLBP 

 

A RCT utilising classification and targeted 
management for NSCLBP 

 

✓ 

Fersum K, Dankaerts W, O’Sullivan P, 
Maes J, Skouen JS, Bjordal JM, Kvåle 
A.  
 
Integration of sub-classification strategies 
in RCTs evaluating manual therapy 
treatment and exercise therapy for non-
specific chronic low back pain (NSCLBP): 
a systematic review.  
 
British Journal of Sports Medicine 
2010; 44:1054-1062.  
 

Study aims paper I 

•  Review the literature of non-specific chronic low back 
pain (NSCLBP) 

•  Level of integration of sub-classification in RCTs 
 
•  Summarize effect of studies using classification and 

targeted treatment 

Sub-classification in RCTs 

kjartan.fersum@isf.uib.no 

762 RCT  (conservative treatment) 

  68 RCT  (9% involved manual therapy and/or exercise) 

    5 RCT(< 1 % utilised some form of classification) 
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Studies utilising sub-classification 

Author Description Biopsych 
model 

Validated 
NSCLBP 

Reliable Intervention 
matched 

Gudavalli M.R. et 
al. 2006 (N=235)  

Severity 
Stage 

Riipinen M. et al. 
2005 (N=204)  

Multidimensional 
Pain 
Inventory 

Vollenbroek-Hutten 
M.M.R. et al. 2004 
(N=142) 

Multidimensional 
Pain 
Inventory 

Petersen T. et al. 
2002 (N= 260) 

McKenzie based 
 

Snook et al. 1998 
(N=85)  

Age  
Gender 
Pain location 
Psych 

✓ 

✓ 

✓ ✓ 
✓ 

✓ ✓ 

✓ ✓ 

Outcome pain at follow-up 36-52 weeks 

Outcome disability at follow-up 36-52 weeks 

kjartan.fersum@isf.uib.no 

Summary paper I 

•  Limited to non-existing classification system approaches 

•  Suggest use of valid and reliable classification systems 
within a biopsychosocial construct  
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Fersum K, O’Sullivan P, Kvåle A, 
Skouen JS.  
 
The inter-examiner reliability of a 
classification system for patients with 
non-specific low back pain.  
 
Manual Therapy 2009;14:555-561. 
  Classification 

training  -  
mean 106 

hours 

Examination 
N=30 

Private physio practices 

N=12 

GPs 

N=2 

Spine clinics 

N=16 

Inclusion  

N=30 

Telephone screening 

Method&Procedure 

Classification  
N=26 

Exclusion 2  
N=4 

Exclusion 1 

Tester  1 Tester  2 Tester  4 Tester  3 

Kappa & %  

•  Patients with non-specific CLBP 

•  Male and female 
 
•  Age18-65 years 

•  Localised back pain: from Th12 to lower part of         
  gluteal folds 

•  PNRS > 2/10 and Oswestry > 14% 

•  Pain provoked by postures, movements and daily  
  activites 

Sample characteristics 
paper II 

•  Number of patients   26 
•  Female/Male    11/15 
•  Mean age     32 years 
•  Mean pain intensity   6/10 
•  Mean pain duration   5 years 
•  Mean Oswestry (function)  21.2 
•  Mean HSCL (well beeing)  1.53 

Centrally mediated pain disorder!

Non–specific chronic LBP 

Low back pain "

Control impairment Movement impairment 

Pelvic girdle pain 

Decreased 
“force 

closure” 
 

Increased 
“force 

closure” 

 

Peripherally mediated pain disorders!

         + cognitive / psycho-social factors contributing to disorder"

Directional subgroups" Directional subgroups"

N=26  Agr=98% 

N=26 Agr=99% 

N=1 Agr=100% 

N=1 Agr=100% 

N=25  Agr=99% 

N=24 Agr=99% N=1 Agr=75% 

N=24  K = 0.82 
(0.62-0.90) 

N=8  K = 0.68 
(0.57-0.82) 

1 

3 

2 

5 

6 

4 
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Summary paper II 

•  Physiotherapists can reliably classify a broader group 
of  NSCLBP  

 
•  ↑ classification training = ↑ reliability 

•  Psycho-social factors can be reliably identified by 
physiotherapists  

•  ↑ clinical validation of the O’Sullivan Classification 
System (OCS) 

 

Efficacy of classification based ‘cognitive 
functional physiotherapy’ in patients with Non 

Specific Chronic Low Back Pain (NSCLBP) – A 
randomised controlled trial 

Kjartan Vibe Fersum, Peter O’Sullivan, Jan Sture Skouen, Anne Smith 
and Alice Kvåle 

 
Submitted 

 

kjartan.fersum@isf.uib.no 

Study aim paper III 

•  Assess efficacy of classification based cognitive 
functional therapy for NSCLBP compared to manual 
therapy and exercise 

Examination 
N=169 

Private physio practices 

N=36 

GPs 

N=9 

Spine clinics 

N=57 

Invitation  

N=169 

Telephone screening 

Study sample 

Classification 
N=169 

Newspaper add 

N=67 

kjartan.fersum@isf.uib.no 
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Physio 
clinis 

Medical 
centres 

Back and Neck clinic 
Haukeland 

University hospital 

Hospital at  
Hagavik 

Recruitment / 
Referal /Inclusion 

Telephone screening 

Cognitive Functional Therapy 

Randomisation 

Manual Therapy/Exercise 

Flowchart RCT study   

Testing/classification 

Inclusion N=121 
Exclusion  

N=48 

Newspaper 
add 

Withdrawn  
N=9 

Treatment N=112 

Cognitive Functional Therapy 
•  2 manual therapists and 1 

physiotherapist 
•  Cognitive behavioural 

principles 
•  CFT individualized according 

to classification 
1. Cognitive model 
2. Specific movement based 

exercise 
3. Functional integration 
4. Cardiovascular fitness 

•  Treatments (mean-SD): 
7.7 (2.7)   

Manual Therapy / Exercise 
•  3 experienced manual 

therapists 

•  Cognitive behavioural 
principles 

•  Individualised treatment 
from the therapists clinical 
decision included: 

-  Education 
-  Manipulative therapy 
-  Stabilising exercises 

•  Treatments (mean–SD): 
7.7 (3.1) 
 

Interventions RCT 

Disability - Oswestry 

P=0.164   P<0.000 P<0.000 

15 months post Post Pre 

Cognitive 
Functional 
Therapy 

Manual 
Therapy 

Pain intensity 

P=0.417 P <0.000 P<0.000 

15 months post Post Pre 

Cognitive 
Functional 
Therapy 

Manual 
Therapy 
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Cognitive 
Functional 
Therapy 

Manual 
Therapy 

0 10 20 30 40 50 60 70 80 90 100 

31% 

63% 

Minimally Important Change – Disability at 15 months   
(> 10 point change in function - ODI) 

 

Ostelo et al 2008 

Minimally Important Change – Pain at 15 months   
(> 1.5 on pain on VAS) 

 

Cognitive 
Functional 
Therapy 

Manual 
Therapy 

0 10 20 30 40 50 60 70 80 90 100 

74% 

41% 

Ostelo et al 2008 

1. Cognitive model 

       LBP!

Patho-anatomical 
factors 
 
  - imaging 
  - beliefs 
 

Physical factors 
 

-  body awareness 
-  provocative 
  movement patterns 
-  avoidance     
  behaviours 
-  conditioning 
-  classification 

 

Psychological 
factors 
 
- beliefs 
- stress 
- fear 
- catastrophising 
-  mood 
  
 

Lifestyle factors 
 
- activity 
- sedentary 
   

Neurophysiologic 
factors 
 
   - sensitisation 

Social Factors 
 
    - coping 
    - work 
    - family 
    - friends 
 

• Individualised 

• Classification based 

2. Functional training – Flexion pattern 
Corrected posture!Usual posture!

Usual bending! Corrected bending!

Corrected sit to stand!
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2. Specific exercises – Active extension 
Corrected posture!Usual posture!

Corrected sit to stand!Usual sit to stand! Corrected bending!

3. Functional integration 

4. Cardiovascular exercise 

Flexion pattern! Extension pattern!

Vicious cycle 

From Linton/ Vlaeyen 2005 / Shultze 2009 

-VE BELIEFS 

MAL-ADAPTIVE 
MOVEMENT  
BEHAVIOURS 

ABNORMAL TISSUE 
LOADING 

kjartan.fersum@isf.uib.no 

+VE BELIEFS 

  MOVEMENT 
  
BEHAVIOURS 

   PAIN RELATED FEAR 

      NEGATIVE AFFECTIVITY 
 

    AVOIDANCE 
 
    ACTIVITY/WORK 

   DEPRESSION 
 

   PAIN 

 CB-CFT addresse the vicious cycle Provides promise for a change of practice 
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Outcome 
validation 

Laboratory 
validation 

Clinical validation 

Hypothesized 
classification system 

• RCT 
Fersum et al 
• Case studies  
Dankaerts et al 2006  
O’Sullivan and Beales 2007 

•  Ability to discriminate  
distinct patterns  
O’Sullivan et al 2002, Dankaerts et al 2006a, 2006b, 2009 
Astfalck et al 2010, Beales & O’Sullivan 2011 

•  NSCLBP  
O’Sullivan 1997, 2000  2004, 2005 
O’Sullivan & Beales 2007a, 2007b 
Fersum et al 2010 

•  Intertester reliability  
Dankaerts et al 2006, Fersum et al 2009 

• Dankaerts & O’Sullivan 2006 
kjartan.fersum@isf.uib.no 

✓ 

✓ 

✓ 

Systematic review of RCT for NSCLBP where 
Classification Systems have been utilised 

Intertester reliability for a broader group of 
NSCLBP 

 

A RCT utilising classification and targeted 
management for NSCLBP 

 

✓ 
✓ 

✓ 

✓ 


