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SUMMARY 

Spontaneous changes in muscle activation and its influence 
on the dynamic equilibrium of the gait in order to reduce 
and/or avoid low back pain (LBP) may be related to 
attentional focus target to pain. This study aimed to analyze 
the influence of attentional focus on the mid-lateral 
oscillation of the center of mass in people with chronic LBP. 
 
10 young adults, aged between 20 and 45 years were 
analyzed. Three walks were performed in a straight line, 
with a length of six meters, which consisted of at least two 
full gait cycles. The results were compared using ANOVA 
where the task that was performed simultaneously to walk 
was the comparison factor, using a significance level of 
0.05. 
 
There were no significant differences in the behavior of the 
analyzed variable among the different attentional focus 
during gait thus concluding that they were not capable to 
produce significant changes in the dynamic balance of 
individuals with LBP in this study. 
 
 

INTRODUCTION 

Due to its fundamental importance in human gait, muscles 
and ligaments of the lower back when suffering an injury, 
may affect directly and deeply the kinematic characteristics 
of gait, which may impair the functionality of this feature. 
Low back pain is associated with abnormal movement 
strategies due to changes in the neuromuscular control in 
order to reduce and/or prevent pain. One factor that likely 
contributes to the low back pain is lessened control of the 
trunk muscles [1]. 
 
Spontaneous changes in muscle activation and its influence 
on postural coordination of gait in order to reduce and/or 
prevent lower back pain may be related to attentional focus 

toward the pain, promoted by individual with LBP [2]. The 
individual's attentional focus when directed to some external 
factor may change his perception of pain and decrease the 
changes in their movement patterns during gait [2]. 
 
The present study aimed to analyze the influence of 
attentional focus on the dynamic balance of people with 
back pain and seek different movement patterns under 
different attentional focus and describe the effects of them 
on kinematic gait patterns in subjects with low back pain. 
 
 
METHODS 

Study Group 

Participated in the study 10 young adults, aged between 20 
and 45 years, with low back pain clinically proved. Were 
excluded from the study subjects with vestibular or 
cerebellar alterations, or any type of motor deficit. The 
subjects should not have a history with lower limb or 
column injuries in the last 2 years. 
 

Instruments 

The kinematic parameters of gait were obtained using 
VICON system (model 624, Oxford, UK). In this study were 
used seven infrared cameras operating at 100 Hz. For the 
evaluation of dynamic balance during gait was used the 
amplitude of the mediolateral (ML) displacement of the 
subject's COM [3]. 
 

Procedures 

Low back pain was assessed on the day of data collection by 
Visual Analogue Scale (VAS), which grades the pain of 0 to 
10, where 0 represents "no pain" and 10 representing 
"unbearable pain". The pain can be graded as "mild pain" 
when referred from 0 to 2, "mild to moderate" 3-5 
"moderate to severe" 6-7 and "strong or intolerable" from 8 
to 10 [4]. 



Experimental Protocol 

The subjects were instructed to perform three walks in his 
preferred speed in the longitudinal direction of the walking 
track, according to the following order of distraction tasks: 
• Without any specific guidance to the attentional focus; 
 
• Quote the weekdays in reverse order; 
• Quote the months in reverse order; 
• Quote the letters of the alphabet in reverse order; 
• Focus all your attention on the low back pain [5]. 
 
These tasks were selected because they promote a moderate 
cognitive load, similar to that required in functional 
situations (e.g. walking while talking), and was used to 
reverse the relations of days, months and letters of the 
alphabet, in order to minimize the effect of automatic recite 
[6]. The subjects played barefoot and the averages of three 
attempts were used. 
 

Variable Analyzed 

The stability in the frontal plane was evaluated by averaging 
the amplitude of the ML displacement of the three valid 
attempts of each subject. The ML displacement of COM 
was defined as the maximum value minus the minimum 
value of the COM in the frontal plane during an attempt [6]. 
 

Statistical Analysis 

The normality of the data was confirmed by the Shapiro-
Wilk’s test. The results were compared using ANOVA 
where the task performed concurrently to walk was the 
comparison factor. We used the statistical package SPSS for 
Windows version 14.0 with a significance level of 0.05. 
 
 

RESULTS AND DISCUSSION 

Results 

The subjects had a mean age of 30.7 ± 9.09 years, mass of 
72.7 ± 12 kg, height of 1.74 ± 0.07 m and graduate VAS 4.5 
± 2. The ANOVA showed no significant differences 
between each task performed simultaneously with gait (p> 
0.9). The average mediolateral displacements of the COM 
(mm) of the subjects under each situation of directing 
attentional focus were: No direction: 58.95 ± 14.94 mm, 
weekdays: 68.45 ± 39.32 mm , months : 64.41 ± 16.10 mm, 
alphabet: 62.11 ± 13.80 mm and low back pain: 62.52 ± 
14.83 mm. 
 

Discussion 

The main objective of this study was to evaluate the 
instability of gait in subjects with low back pain. To do this 
the amplitude of the mediolateral displacement of the 
subject's COM was quantified. 
 
As the results showed, there were no significant differences 
in the variable behavior under different distraction tasks. 
These results agree with the findings of Henry et al. [1], who 
claim that the instability of the subject suffering from low 
back pain is not significantly higher than subjects without 
low back pain and does not change significantly under 
different situations of balance disorder. 
 
One possible explanation for the low instability gait of 
subjects suffering from chronic back pain should be the 

adaptation of the subjects of this research to chronic pain 
due the long time of tolerance to the low back pain. The 
subjects adapted its gait to prevent/reduce pain sensation. 
However, these adaptations would already be well 
assimilated by the research participants, which reduced the 
ML oscillation of the COM. 
 
The adaptation model for pain proposed by Lund et al. [7] 
states that the pain decreases activation of the muscles when 
they are agonists of motion and increases when these are 
antagonists. The effects of such control strategy is that the 
speed of movement is reduced and the excursion of 
movement is limited. 
 
It is believed that this kinematic effect occurs to prevent the 
incidence of pain. It is suggested that comparative studies 
are conducted with individuals with different times of living 
with the symptom of interest and, therefore, different times 
of adaptation to low back pain and its effects on the 
instability of gait. 
 
 

CONCLUSIONS 

Based on the results of this study, it is concluded that the 
different attentional foci used in this study were not able to 
cause significant changes in the dynamic balance of 
individuals with chronic low back pain that volunteered for 
this study. 
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