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ABSTRACT 
 

Back pain is an endemic problem affecting one in five adults every year. Even though only 10 
% of all cases of back pain become chronic it is one of the largest health problems in 
industrialized societies. The term nonspecific chronic low back pain (NSCLBP) refers to cases 
in which neither the persistent pain symptoms nor the related physical dysfunction are 
related to structural impairment or disease. NSCLBP accounts for 80 % of cases of chronic 
low back pain.  
   The overall purpose of this thesis was to generate knowledge in order to evaluate the 
Sensory Motor Learning (SML) intervention when applied in patients with NSCLBP. To 
achieve the purpose the conceptual framework behind the SML intervention was outlined 
and the investigation implemented through four separate studies.  
   Patients with NSCLBP who previously had not been helped by any treatment and who 
were not expected to be helped by spinal surgery participated in the studies.  
   Study I investigated if the optoelectronic Posturo-Locomotion-Manipulation (PLM) test 
was a valid and reliable measurement tool, able to objectively assess the quality of a dynamic 
goal directed action in freely moving patients with NSCLBP. Study II evaluated how the 
SML intervention influenced movement capacity in patients with NSCLBP as assessed by the 
PLM test. Study III used individual interviews to evaluate how the SML intervention 
influenced the patients regarding their subjective, cognitive perspectives. Study IV was 
designed as a qualitative randomized clinical trial using focus groups to compare how two 
comparable groups of NSCLBP patients expressed their experiences from two different 
interventions based on different conceptual frameworks; SML and exercise therapy (ET).  
   The result showed the PLM test to be a valid and reliable outcome measure. Compared 
with an age and gender matched control group without back pain, the NSCLBP patients’ 
performance was significantly less efficient before the SML intervention. After the 
intervention there were no differences between the movement capacity of the patient group 
and the control group. The results were maintained after one year. The patients described 
that they had learned to reduce pain, to diminish psychological distress and to improve 
physical ability. Major differences were indentified when comparing how the two patient 
groups with NSCLBP experienced SML and ET. The patients in the SML group expressed 
that they had learned to trust in themselves and now felt able to handle their low back pain 
themselves. This was in contrast to the patients in the ET group who expressed insecurity 
and dependence on advice from back-pain experts.  
   Based on the results; a hypothesis was generated stating that SML– an embodied, 
empathic, therapeutic approach to health behaviour change - enables patients with NSCLBP 
to increase control over back pain and promotes health by guiding them – back to oneself – 
implying that patients learn to rely on themselves and their bodily awareness. The 
hypothesis was based on the fact that the patients’ felt able to handle their low back pain 
themselves and their subjectively experienced positive physical and psychological changes 
coincided with objectively assessed improvements in movement capacity.  
 
Key words: Chronic nonspecific low back pain, Sensory Motor Learning, SML, Posturo-
Locomotion-Manipulation (PLM) test, Qualitative method, Focus group study, Health 
promotion, Feldenkrais method, Exercise therapy.  
 



 

 
ABBREVIATIONS 

 
 
ATM   Awareness Through Movement 
 
ET   Exercise Therapy 
 
FI   Functional Integration 
 
FM   Feldenkrais Method 
 
GMP   Global Movement Pattern 
    
ICF    Classification on Functioning,  
   Disability and Health  
 
KSP   Karolinska Scale of Personality 
 
MG   Movement Gestalt 
    
NSCLBP   Nonspecific Chronic Low Back Pain 
 
PLM test   Posturo - Locomotion – Manipulation test 
 
PT   Physical Therapy/ Therapist  
   
RoM   Joint range of motion 
    
SF 36   The 36-item Short Form Health Survey 
 
SML   Sensory Motor Learning 
 
TIPPA Test Instrument Physical Performance Ability 
 
WHO World Health Organisation 
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    Dare to do right! 

Dare to speak the truth! 
You have a duty that  
no one else can fulfill! 

  
Do even the smallest duty well  
and when the day is ended  
you will have nothing to regret,  
no time will have been lost and  
you will feel content and happy! 

  
To Christina from Kindergarten teacher 

 



 

 



 
CONTENTS 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



INTRODUCTION 



Protective pain behaviour  





AIMS 

Design 



Study I II III IV 

Design 
Assessment of  
PLM-test’s validity 
and reliability 

Assessment of 
movement capac-
ity before, after 
and 1 year after 
SML 

Individual interviews to  
assess how patients 
perceive and interpret 
SML 

Focus groups discus-
sions to compare how 
patients express ex-
periences of SML and 
ET 

Setting Movement labora-
tory  

Movement labora-
tory  SML intervention clinic Neutral conference 

room 

Data 
collection 

Computer based 
measurements of 
time  

Computer based 
measurements of 
time 

Audio recorded,  
transcribed individual 
interviews  

Audio recorded,  
transcribed focus 
group discussions 

Participants 
Patients with 
NSCLBP and  
control group 

Patients with 
NSCLBP and  
control group 

Patients with  
NSCLBP 

Patients with  
NSCLBP 

Analysis 
Descriptive and 
non-parametric 
statistics  

Descriptive and 
non-parametric 
statistics 

Qualitative content 
analysis of cognitive 
individual interviews 

Qualitative discursive 
analysis of focus group 
discussions 



THE CONCEPTUAL FRAMEWORK behind  
Sensory Motor Learning (SML) intervention 



Movement patterns  

 





The process of change  



MIND 

BODY FEELING 

The feelings (fear, sorrow, 
insecurity etc) a ect  the 
musculoskeletal system 
through the autonomic 
nerve system.  

Images catch the 
reality for which one 
has no words and 
awaken memories 
that a ect  the feelings.  

The symptoms created 
by the unbalanced 
musculoskeletal system 
are experienced in the 
body as pain, strain and 
being out of balance etc. 









The therapeutic relationship 



Conclusion 

 

 

 



MATERIALS AND METHODS 

Ethics 

Setting and participants 

• 
• 
• 

• 

• 

• 

• 

• 

• 

• 



• 

• 
• 

• 

 
 

• 

Interventions 



Age at inclusion Gender: 
F= Female 
M = Male 

Years of severe NSCLBP 
before inclusion 

Low back surgery before 
inclusion 

Patient 
N=12 

Control N=12 Patient 
N=12 

Control 
N=12 

Patient N=12 Control 
N=12 

Patient 
N=12 

Control 
N=12 

(1)  39 39 F M 3 0 no no 

(2)  40 42 F F 4 0 no no 

(3)  52 61 F F 4 0 yes no 

(4)  45 52 M M 16 0 no no 

(5)  42 43 F F 6 0 no no 

(6)  26 20 F F 4 0 no no 

(7)  42 48 M M 13 0 no no 

(8)  44 51 M M 10 0 no no 

(9)  32 17 M M 9 0 yes no 

(10) 34 17 M M 5 0 no no 

(11) 44 46 F F 20 0 yes no 

(12) 61 84 F F 14 0 yes no 

Mean: 42 
Median: 42 

Mean: 43 
Median: 44 

F (N=7) 
M (N=5) 

F (N=6) 
M (N=6) 

Mean: 9 
Median: 8 

Mean: 0 
Median: 0 

No (N=8) 
Yes (N=4) 

No (N=12) 
Yes(N =0) 

Included 
patients: 

ET group 
N = 20 

SML group 
N = 20 

Age at inclusion Mean: 41.1 
59 max 25 min 

Mean: 42.5 
57 max 28 min 

Gender: 
F= Female 
M = Male 

F (N = 12) 
M (N =8 ) 

F ( N = 14 ) 
M ( N = 6 ) 

Years of severe NSCLBP 
before inclusion 

Mean: 7,5 
20 max 2 min 

Mean: 7,0 
20 max 1 min 

Low back surgery before 
inclusion N = 4 N = 8 



 

 

 



Measurements overview 

• 

• 

• 

• 

• 

Quantitative measurements 













TIPPA variable A-D:  
I II III IV V 

A: Patient’s estimation of 
present physical ability   
 

Very low Low Fairly good 
 

Good Very Good 

B: Physical activities Very low Low Moderate High Very high 

1. Walking 
 

     

2. Speed walking 
 

     

3. Stair climbing 
 

     

4. Climbing on a stool      
       
5. Grip force;  -  left                  
                        - right      

6. Drawing above shoulder  
                          - left 

 
    

    

                          - right 
 

     

7. Stand-up 
 

     

8. Lifting object waist to       
     Shoulder level     - left      

     

                                 - right 
 

     

9. Lifting object waist to       
                              floor 

     

C: Patient’s rating of   
      perceived exertion 

Extremely 
heavy 

Heavy Moderate Light Extremely 
light 

D: Pain behaviour 
Extremely 

high 
High Moderate Low None 

 



 Selected physical activities 
(ICF-code d*) 

Outcome as body functions 
(ICF code b*) Outcome unit 

1 Walking for 5 minutes. 
( d 4500 ) 

Muscle endurance & joint range 
of motion (RoM) 

Distance covered in 
meters 

2 Speed walking, 20 m as fast as possible.          
(d 4508) 

Muscle strength, endurance & 
joint RoM  

Seconds 

3 
 

Stair climbing up and down conventional stairs, 
(at least 10 steps high), for 1 minute. 
(d 4551) 

Lower extremities muscle 
strength, endurance & joints 
RoM 

Number of steps 
covered 

4 Climbing on and off a stool, 25 cm high, for 1 
minute. 
(d 4551) 

Whole body balance and lower 
extremities muscle strength & 
joint RoM 

Number of  
repetitions 

5 
 

Grip by “Grippit Instrument”- two trials by left 
and by right hand. (d 4401) 

Hand muscle strength 
& joint RoM 

Newton  

6 Drawing above the shoulder level, both arms 
at the same time, as long as possible. 
(d 4452) 

Neck & shoulder muscles static 
endurance, stability. 
Shoulder joint & trunk joint RoM 

Seconds 
(left and right) 

7 
 

Standing-up and sitting down from a 44 cm 
high chair for 1 minute. 
(d 4103) 

Lower extremities muscle 
strength and endurance  
Lower extr. joint RoM 

Number of  
repetitions 

8 Lifting object waist to shoulder level, a self 
selected load with left and with right hand from 
80 cm up to shelf at 133 cm for 2 minutes.  
(d 4300) 

Upper extremities muscle 
strength and endurance. 
trunk & shoulder joint RoM  

Load (kg) x number 
of repetitions 

9 Lifting object waist to floor, a self selected 
load, from an 80 cm high table to the floor by 
turning to one side for 2 minutes. 
(d 4300) 

Whole body muscle strength, 
endurance and joint RoM. 
 

Load (kg) x number 
of repetitions 

ICF = International Classification of Functioning, Disability and Health



Statistical methods  



Qualitative assessments 

 
 
 
 







RESULTS 

Results Study I.  

 



 

3 2 1 

Visit 

4,0 

 

3,0 

 

2,0 

 

1,0 

M
T
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s

e
c
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Mean (SD) 
Median (Range) Patients (n=12) Controls (n=12) Test between groups, 

p-value 

MT, Mean visit 1-3, 
3 fastest 

1.90(0.40) 
1.84(1.35,2.81) 

1.49(0.28) 
1.38(1.20,2.06) 0.009* 

P-phase, Mean visit 1-3, 
3 fastest 

0.90(0.15) 
0.86(0.64,1.10) 

0.76(0.08) 
0.73(0.67,0.91) 0.010* 

L-phase, Mean visit 1-3, 
3 fastest 

1.29(0.23) 
1.30(0.96,1.79) 

1.15(0.21) 
1.11(0.78,1.52) 0.18 

M-phase, Mean visit 1-3,  
3 fastest 

1.13(0.21) 
1.15(0.80,1.47) 

0.90(0.19) 
0.82(0.70,1.31) 0.009* 

SI, Mean visit 1-3, 
3 fastest 

2.18(0.12) 
2.15(2.02,2.37) 

2.30(0.11) 
2.30(2.08,2.51) 0.035* 

 
* Statistical significant differences between groups p< 0.05.  



Results Study II.  



Results study III 
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