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SUMMARY 

The purpose of this study was to characterize the trunk 

kinematics in Chronic Low Back Pain (CLBP) patients 

compared to asymptomatic people and to further evaluate the 

effect of a 5-week Functional Restoration Program (FRP) on 

these parameters. Analyses of trunk movement amplitudes and 

velocities exhibited a decrease in these kinematics parameters 

in patients with CLBP compared to controls. Moreover, results 

showed a little increase in these parameters following the 

FRP. The best improvements were seen in the sagittal plane.   

In conclusion, clinical diagnostic of CLBP can be completed 

by kinematics parameters to a better understanding of the 

pathology and a better monitoring.  

 

INTRODUCTION 

In patients with CLBP aberrant patterns of trunk motion have 

already been reported in research studies assessing kinematics 

parameters. Several authors suggest that the exploration of 

these parameters can help clinicians to attain a better 

understanding of lumbar dysfunction and subsequently 

improve patients’ care [1].      

 

The purpose of this study was to characterize the trunk 

kinematics in CLBP patients compared to asymptomatic 

people and to evaluate the effect of a 5-week FRP on these 

parameters. 

 

 

METHODS 

Ten CLBP patients and twelve asymptomatic adults who acted 

as controls volunteered to participate in this study.  

  

A Vicon (®612, Oxford Metrics, UK) composed by 10 ultra-

red cameras was used to assess the kinematics parameters of 

the trunk. Twenty-two markers were used in this study, and 

more particularly, 3 three-markers were placed at the back of 

the head and on C7 and T12 spinous processes (Figure 1). 

Axes were oriented positively upward on the vertical axis (Z), 

forward on the sagittal axis (Y) and to the right on the lateral 

axis (X) (Figure 1).  

Participants were requested to perform six different 

movements of the trunk: flexion, extension, lateral bending 

towards the left (L) and right (R) and twisting towards the L 

and R. Each movement was successively repeated three times 

as fast as possible. For the CLBP group, this procedure was 

done before and following a 5-week FRP. For each condition, 

both amplitude and velocity were computed for the entire 

movement.     

   

Paired and impaired t-tests were used for data analyses. 

Statistical significance was accepted at the 5% (p<0.05) level 

for all tests. 

 

 

RESULTS AND DISCUSSION 

Morphologic characteristics of the participants with CLBP 

were not significantly different from those of asymptomatic 

people (Table1). 

In all conditions, CLBP patients exhibited lower movement 

amplitudes and velocities compared to controls. Following 

treatment (FRP), results showed significant increases in these 

tow parameters, especially in the sagittal plane (Tables 2 and 

3).  

 

First, the main finding regarding the decline in flexibility with 

CLBP is in agreement with literature [2]. Second, the results 

of the present study showed a great efficiency of the FRP in 

improving flexion motion compared to the other movements. 

In order to get better results following the FRP, clinicians may 

propose to perform more exercises in the frontal and 

transversal planes. Finally, the fact that there were no 

significant differences between R and L sides in lateral 

bendings and twistings involved that the assessment of only 

one of the two sides (R or L) would be sufficient to 

characterize CLBP patients. Knowing this may help shorten 

the duration of future protocols.  

 

 

CONCLUSIONS 
In conclusion, clinical diagnostic of CLBP can be completed 

by kinematics parameters to a better understanding of the 

pathology and a better monitoring.  

 

 



 

Figure 1:  Markers placement and axes orientation  
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Table 1: Morphologic characteristics of the participants (values are means ±standard deviations)  

 

Groups Gender Age (years) Height (m) Mass (kg) BMI (kg/m²) 

Control  5 females / 7 males 38 ± 5 1.72  ± 0.08 72  ± 11.6 25  ± 5.1 

CLBP 4 females / 6 males 43 ± 7 1.74  ± 0.1 80 ± 18.6 26 ± 5.2 

p-value  0.06 0.6 0.2 0.4 

 

Table 2: Trunk movements’ amplitudes (°) in the control group (CG) and in the chronic low back pain group before (CLBPG) and 

following a 5-week Functional Restoration Program (CLBPGT) (values are means ±standard deviations) 

 

 

 

Table 3: Trunk movements’ velocities (°/s) in the control group (CG) and in the chronic low back pain group before (CLBPG) and 

following a 5-week Functional Restoration Program (CLBPGT) (values are means ±standard deviations) 

 

Movements CG  CLBPG  CLBPGT  

Extension 
 

28,7 ± 3,9 12,6
a 

± 4,5 17,7
b, c 

± 5,6 

        Flexion 
 

56,1 ± 12,1 30,9
a 

± 15,6 49,4
c 

± 16,8 

        Lateral bending (R) 
 

29,1 ± 5,7 16,5
a 

± 6,6 18,3
b 

± 5,7 

        Twisting (R) 
 

29,5 ± 5,7 16,7
a 

± 7,1 21,7
b 

± 6,8 

 

Notes:   
a
 significant differences between CG and CLBPG (p<0.05) 

b
 significant differences between CG and CLBPGT (p<0.05) 

c
 significant differences between CLBPG and CLBPGT (p<0.05) 

 

Movements CG 
 

CLBPG  CLBPGT 
 

Extension 
 

37,6 ± 5,0 24,4
a 

± 4,6 27,5
b 

± 7,5 

        Flexion 
 

75,2 ± 13,6 68,7
 

± 14,6 89,3
c 

± 19,9 

        
Lateral bending  (R+L) 

 
66,4 ± 10,1 54,1

a 
± 12,9 53,0

b 
± 13,3 

        
Lateral bending (|R-L|) 

 
3,8 ± 2,3 3,0 ± 2,4 2,1 ± 1,6 

        
Twisting (R+L) 

 
101,1 ± 14,1 75,0

a 
± 21,7 82,7 ± 26,6 

        Twisting (|R-L|) 
 

4,0 ± 3,3 5,9 ± 6,9 3,4 ± 3,1 


