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Abstract:  
Background and objective: The motor control exercises have been found to be effective in activating the deep 

trunk muscles. The aim of this study was to determine the effect of motor control exercise (stabilization 

exercise) on pain and mobility in professional drivers having Occupational low back pain.   

Design: Experimental study design  

Methods: Thirty male subjects having low back pain with the history of driving and age between 25 and 40 

years were recruited from auto and taxi stands in Dehradun. Subjects were divided into two groups: one is 

Group A and another is Group B each having 15 subjects. Subjects in group A were given the motor control 

exercises and back extension exercises while subjects in group B were given only the back extension exercises. 

This was a four week exercise program. Pain and Performance were assessed Pre-intervention, Mid-

intervention and Post-intervention using Visual Analogue Scale (VAS) and Back Performance Scale (BPS) 

respectively. Within-group and between-group comparison of all three readings was done.  

Results: The results showed insignificant improvement in pain and performance of both the groups from the 0 

day to 4
th

week of intervention. The difference between the improvements shown by both groups was also found 

to be insignificant.  

Conclusion: From the above results, it was concluded that the motor control exercises are equally effective to 

other back extension exercises in reducing pain and increasing mobility in professional drivers having 

occupational LBP.  
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I. INTRODUCTION 
Low back pain (LBP) is recognized as the leading cause of occupational injury in developed countries. 

There is strong evidence, however, that approximately 10% of the cases cause more than 80% of the cost for 

low back pain because of their chronicity. At this writing, most research efforts have been directed at 

investigating risk factors for the incidence or reporting of acute back pain.
1
 Low back pain is among the most 

frequent health problems in the general population, affecting 58–84% of all adults at some point in their 

life.Also, disabling LBP is responsible for substantial costs to both the individual patient and society.
2 
Low back 

pain is one of the main causes of disability, and, despite its high prevalence, the source of pain is not established 

in the majority of cases and the term “nonspecific low back pain” is used.
3 
 One factor that has been proposed as 

important in the genesis and persistence of nonspecific LBP is stability and control of the spine.
4 

Sitting has 

been associated with risk of developing LBP.
5
 

Driving is a part of our life, such that it is difficult to advise „giving up‟ driving or, due to cost, to 

advise „changing  vehicle‟ in order to investigate whether driving a particular vehicle is causing musculoskeletal 

troubles. There are many reasons why a prevalence of back pain could be expected, for example prolonged 

sitting, fixed posture, vibration, loss of lumbar lordosis, asymmetric forces acting on the spine and perhaps 

periodic lifting, any which individually could lead to musculoskeletal troubles.
6 

Jiu-Chiuan Chen studied on 

Occupational factors associated with low back pain in urban taxi drivers. He aimed to examine low back pain in 

taxi drivers and its association with prolonged driving and other occupational factors. He found of 1242 drivers, 

51% reported LBP in the past 12 months, significantly higher than other professional drivers (33%) in Taiwan. 

They concluded that the high Low back pain frequency in taxi drivers was associated with long driving time, 

frequent bending/twisting activities while driving, self perceived job stress, job dissatisfaction and registration 

type.
7 
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In keeping with Panjabi‟s theory, changes in recruitment of specific deep spinal muscles thought to be 

responsible for the control of spinal stability have been reported in people with spinal pain. The onset of the 

activity of the abdominal muscle, transverse abdominis, is delayed in people with LBP.
8
A significant body of 

research shows that, the atrophy seen in the multifidus muscle in people with low back dysfunction is 

representative of a form of impaired motor control, not simple disuse weakness. As such, traditional 

strengthening exercises will often fail to correct this fault.
9
 

Motor control exercises called as specific stabilization exercise for low back pain is a widely used form 

of exercise and there is an extensive body of literature that provides a rationale for the mechanism of action. 

The primary aim of motor control exercise is to re-establish normal activity of the deep spinal muscle, reducing 

activity of more superficial muscle that tend to stiffen the spine and have increased activity in low back pain 

and then maintain normal control during progressively more demanding physical and functional tasks. The key 

feature of the motor control exercise approach  is the training of the deep trunk muscles in isolation before 

progressing to demanding tasks that train coordination of the deep and the superficial trunk muscles.
10 

Stabilization training follows the basic principles of motor learning first by developing awareness of muscle 

contraction and spinal position, then developing control in simple patterns and exercises and progressing to 

complex, and finally demonstrating automatic maintenance of spinal stability and in a progression of simple 

functional activities to complex and unplanned situation.
11 

This supports an integrated model of joint function 

and leads to optimal length-tension ratios and optimal force coupling of the muscles. Additionally, this model 

sets the stage for optimal postural alignment, normal movement patterns, and a minimal potential for joint 

dysfunction.
12 

Although some researcher have studied the effect of motor control exercise in patients with LBP, 

but no consensus literature has been found to determine objectively the effectiveness of motor control exercises 

in back pain due to occupational postural stress or dysfunction. Purpose of the study was to determine the effect 

of motor control exercise (stabilization exercise) on pain and mobility in professional drivers having 

Occupational low back pain. 

 

II. MATERIAL AND METHOD 
This study was performed on 30 male subjects (professional drivers) selected with convenient 

sampling after signing the informed consent form. TABLE 1 represents the demographic data for all subjects. 

Subjects were recruited from the Auto and taxi stands in Dehradun. . In order to participate in the study, 

subjects needed to be professional Male drivers (driving atleast 8 hours per day) between the age of 25 to 40 

years and having low back pain since six months.
6, 7

 We excluded volunteers from the study if they had any 

previous spinal surgery done, previous spinal trauma, subjects having radiating pain and hamstring tightness. 

We also excluded those subjects who had any spinal deformity. 

 

 Table1.  Demographic Data 

 

 
Mean±SD 

Age Weight Height 

Group A 34.4±4.50 68.73±9.035 167.33±7.87 

Group B 34.4±3.92 66.86±5.39 164.5±6.35 

 

 

2.1 Instrumentation and Outcome measure 

2.1.1 Visual analog scale (VAS) 

The VAS was used to assess each patient‟s pain perception (Fig. 1). It is a responsive pain scale that 

yields reliable and valid data. VAS rated on an intensity scale from 0 to 10 cm, with higher scores representing 

higher levels of pain.  VAS is usually a horizontal line, 10 cm in length. The patient marks on the line the point 

that they feel represents their perception pain. The VAS score is determined by measuring centimeters from the 

left hand end of the line to the point that the patient marks.
13 

 

Figure1. Visual analogue scale 
 

 

 
 . 
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2.1.2 Back performance scale (BPS) 

Activity limitation was assessed using BPS. Discriminative validity and responsiveness to important 

change are known for each of the tests. BPS was more responsive than any other tests for mobility related 

activities. The BPS is a reliable and valid outcome measure of activity limitation. Intertester reliability of the 

Back Performance Scale is very high with Intraclass correlation coefficient of 0.996. Test-retest reliability is 

also high with Intraclass correlation coefficient of 0.91.
14

BPS requirement: Chair, piece of paper, measuring 

tape, sand bag and table. It consists of 5 tests (Sock Test, Pick-up Test, Roll-up Test, Finger tip-to-Floor Test, 

and Lift Test), all requires sagittal-plane mobility. In all tests, performance is assessed using a 4-point ordinal 

scale.
15, 16

 

 

2.1.2.1 Sock Test 

From a sitting position: grab the toes with fingertips, the leg flexed in the sagittal plane, one leg tested 

at one time, scoring the least reach. 

 

2.1.2.2 Pick-up Test 

From a standing position: pick up a piece of paper from the floor, 2 or 3 times in varied ways. 

 

2.1.2.3 Roll-up Test 

From a supine position: roll up slowly into a long- sitting position, arms relaxed. 

 

2.1.2.4 Fingertip-to-Floor Test 

From a standing position: feet 10 cm apart and knees straight, reach toward the floor with fingertips. 

 

2.1.2.5 Lift Test from a standing position 

Repeat lifting a box containing a sandbag of 5 kg, for 1 min, from the floor to the table. 

 

2.2Protocol 

Thirty subjects were selected from the auto and taxi stands based on inclusion & exclusion criteria. 

Subjects were divided into two groups: one is Group A and another is Group B, each having 15 subjects. 

Subjects in group A were given the motor control exercises plus the back extension exercises while subjects in 

group B were given only the back extension exercises only. Pain and Performance were assessed three times 

using VAS and BPS respectively: Pre-intervention, Mid-intervention, and Post-intervention. Within-group and 

between-group comparison of all three readings were done. 

 

2.3Procedure 

Whole procedure was explained to each subject and then the informed consent was obtained by them. 

The pain and mobility score of each subject were assessed using VAS and BPS scale respectively, pre 

intervention (0 day), mid intervention (15
th

 day) and post intervention (30
th

 day) of both groups (Group A and 

Group B).  

All subjects were given a 20 minute training session on the very first day of intervention program. This 

included three training activities which helped in increasing abdominal muscle awareness before pre-

intervention. Abdominal breathing in the supine position was used to provide an increase in general awareness 

of the abdominal muscles and breathe control. Quadruped abdominal hollowing in which gravity was presumed 

to provide resistance to Transverse Abdominis contraction while the subject attempted to hollow the 

abdomen.
17, 18 

The third activity was abdominal hollowing in the hook-lying position. This was done using 

sphygmomanometer (For visual feedback). The sphygmomanometer cuff was placed beneath the back at the 

level of umbilicus. The cuff was inflated upto 40mmhg and the aneroid meter was handed to the subject so that 

it is visible to the subject. Then, the subject was instructed to hollow the abdomen and increase or maintain the 

pressure at 40 mmHg (±10 mmHg) for 10 seconds.
10, 19 

 

2.3.1 Group A  

Below are the exercises performed by the subjects in group A and the motor control exercises were 

changed weekly while back extension exercises were kept the same.  

 

2.3.1.1 First Week 

2.3.1.1.1 Drawing in maneuver while maintaining normal respiration 

Subjects were in hook lying position. Subjects were taught to draw in the abdominal wall without moving the 

spine or pelvis and hold the same position while maintaining the normal respiration process (Fig. 2). 
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2.3.1.1.2 Prone with alternate leg raise 

Subjects were in prone lying position. Subjects were instructed to raise their legs alternatively.
20 

 

2.3.1.1.3 Prone with chest raise 

Subjects were in prone lying position. Subjects were taught to elevate their upper body on their elbows.
20 

 

2.3.1.2 Second Week 

2.3.1.2.1 Four point kneeling and trying to hollow the lower abdomen 

Subjects were in quadruped position. Subjects were taught to draw in the abdominal wall without 

moving the spine or pelvis and hold the same position while maintaining the normal respiration process (Fig. 3).    

2.3.1.2.2 Prone with alternate leg raise 

2.3.1.2.3 Prone with chest raise 

 

2.3.1.3 Third Week 

2.3.1.3.1 Heel slides with Drawing in maneuver in crook lying position 

Subjects were asked to lie in hook lying position. Subjects were taught to draw in the abdominal wall 

without moving the spine or pelvis and hold the same position while maintaining the normal respiration process 

and told to slide the heel alternatively (Fig. 4). 

2.3.1.3.2 Prone with alternate leg raise 

2.3.1.3.3 Prone with chest raise 

 

2.3.1.4 Fourth Week 

2.3.1.4.1 Single hip abduction while maintaining abdominal hollowing 

Subjects were in hook lying position. Subjects were taught to draw in the abdominal wall without 

moving the spine or pelvis and hold the same position while maintaining the normal respiration process and 

abducting the hip alternatively (Fig. 5). 

2.3.1.4.2 Prone with alternate leg raise 

2.3.1.4.3 Prone with chest raise 

 

Figure2. Drawing in maneuver while maintaining normal respiration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure3. Four point kneeling and trying to hollow the lower abdomen 
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Figure4. Heel slides with Drawing in maneuver in crook lying position 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure5. Single hip abduction while maintaining abdominal hollowing 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.2 Group B  

Subjects in group B were given only the back extension exercises explained earlier. 

 

2.3.2.1 Prone with alternate leg raise 

2.3.2.2 Prone with chest raise 

      Figure6. Study procedure 
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The intervention was of four weeks in which exercises were followed daily (once a day). Subjects were 

monitored carefully while performing the exercises for the assurance of correct performance. Every exercise 

was performed in a set of 10 repetitions with 10 seconds hold and 10 seconds rest period in between. Three 

readings of BPS and VAS were taken i.e. Pre-intervention, Mid-intervention and Post-intervention (Fig. 6). 

 

III. DATA ANALYSIS 
The data was analyzed by using Statistical Package of Social Science-SPSS software (version 11.5).  

The arithmetic mean and standard deviation of the age, weight and height were calculated. One way ANOVA 

test was applied to compare the means of VAS and BPS scoring of pre-intervention, mid-intervention and post-

intervention within groups. Post-hoc analysis of multiple comparison tests was applied for pair wise mean 

comparison. Independent t-test was used for between group comparison of both VAS and BPS scoring of all 

three intervention readings. The significant level was set at 5% (p=0.05). 

 

IV. RESULTS 
Within group analysis revealed that there is some improvement in pain and performance from 0 week 

to 4th week of intervention in both groups but the difference is not statistically significant.(TABLE 2 ). 

Between groups analysis showed that mean pre, mid and post intervention reading of group B (VAS) is 

less than mean pre, mid and post-intervention reading of group A but again, the difference is not statistically 

significant. There is not much increase in the means of all three intervention readings of BPS from Group A to 

Group B. (TABLE 3).  

 

Table2.  ANOVA of Pre, Mid and Post Intervention within Group A and Group B 

 
 Pre-intervention 

(0 day) 

(mean±SD) 

Mid-intervention 

(15th day) 

(mean±SD) 

Post-intervention 

(30th day) 

(mean±SD) 

F Sig. 

Group A (VAS) 4.33±2.05 3.66±2.16 3.13±1.92 1.291 0.286 

Group B (VAS) 4.4±1.35 3.93±1.48 3.73±1.22 0.952 0.712 

Group A (BPS) 6.2±3.78 5.66±3.37 5.13±3.41 0.342 0.394 

Group B (BPS) 6.06±3.43 5.8±3.27 5.73±3.19 0.043 0.958 

 

Table3.  T-Test of Pre, Mid and Post Intervention between Group A and Group B 

 

  Mean difference 

±Standard error 

t p value 

Group-A 

Versus 

Group-B 

VAS-0 DAY 0.22±0.64 0.343 0.734 

VAS- 15th DAY 0.22±0.69 0.312 0.750 

VAS- 30th Day 0.86±0.58 1.481 0.155 

Group-A 

Versus 

Group-B 

BPS-0 DAY 0.61±1.34 0.456 0.652 

BPS- 15th DAY 0.027±1.23 0.022 0.982 

BPS- 30th Day 0.44±1.23 0.360 0.722 

 

AS- Visual Analogue Scale 

BPS- Back Performance Scale 

 

V. DISCUSSION 
 The within group comparison showed no significant changes in the improvement of pain and mobility 

in both groups. We also found no significant difference between Group A (motor control + back extension 

exercise) and Group B (back extension exercise). But, when the within group mean comparison of pre, mid and 

post intervention readings of VAS and BPS of both groups was done, then group A showed little improvement 

in both pain and mobility from 0 day to 4
th

 week of intervention which is not statistically significant. And this 

improvement is little more than the improvement in Group B when the between group analysis was done. 

Hence, we can say that the improvement in pain and mobility of Group A is equally significant to the 

improvement shown by the Group B. 
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According to Asghar Akbar
15

, when he studied the effect of motor control exercises on lumbar local 

stabilizing muscle thickness in patients with chronic low back pain, he reported that motor control exercises 

decreased pain and increased TA (transverse abdominis) and LM (lumbar multifidi) muscles thickness and 

lumbar mobility in patients with chronic Low Back Pain (LBP) without any signs of spinal instability. He gave 

an intervention of eight weeks. 

According to Peter B. O‟Sullivan
21

, a specific exercise intervention (motor control exercise) is 

significantly effective in reducing pain intensity and functional disability levels in the treatment of patients with 

chronic low back pain. He found significant improvement in pain and function with these exercises, which were 

maintained at a 30 month follow up. The results of our study are not in support with the results of these studies 

and the reason for this might be the duration of the intervention period of our study which was very less as 

compared to the duration of the intervention period of these previous studies.  

 According to a study done by Luciana G Macedo
4
 et al, in which the effectiveness of motor control 

exercises for persistent low back pain was evaluated. They concluded that motor control exercise is superior to 

minimal intervention and confers benefit when added to another therapy for pain at all time points and for 

disability at long term follow up. They also reported that motor control exercise is not more effective than 

manual therapy or other forms of exercises. According to a systematic review of the efficacy of specific 

stabilization exercise (motor control exercise) for spinal and pelvic pain done by Paula H Ferreira
8
, the spinal 

stabilization exercises are effective in reducing pain and disability in chronic but not acute low back pain. The 

results of both of these studies are supported by the results of our study that motor control exercises are equally 

effective to other back exercises in reducing pain and improving mobility in patients with LBP.  

Hides et al studied patients with acute, first-time episode of unilateral LBP, comparing stabilization 

exercises particularly targeting the multifidus muscle with usual medical management. No significant 

differences in disability or pain were found after 4 weeks, but the stabilization group experienced significantly 

fewer recurrences at 2- to 3-year follow-up. These studies indicated that a specific stabilization exercise 

approach may be effective for certain subgroups of patient.
22

 The review done by Paula H Ferreira
8 

mentioned 

before and a recent systematic review of exercise therapy for LBP showed the similar results that exercise 

therapy overall was not effective for patients with acute LBP but may be helpful for those with chronic LBP. 

The review also noted that the evidence of improvement could not be used to examine the effectiveness of 

specific type of exercise because of heterogeneity in study populations.
22 

Similarly, in our study also, we took 

the professional drivers having the back pain and there was no criteria for the chronicity or intensity of pain. So, 

our subjects were heterogeneous in relation to the intensity of pain and also our sample size was very small. 

These might be one of the reasons for very little improvement. The few studies that have examined specific 

stabilization exercise programs in more homogenous populations have shown more promising results.
22 

In our 

study, there was insignificant improvement in pain and performance in the drivers. Also there are some studies 

as we mentioned earlier, in which it has been shown that stabilization exercises have no significant effect on 

pain and disability in patients with LBP. 
 

A future research can be done in which this intervention is extended for longer duration of time may be 

for example, for six months or one year and follow up can be done to see the long term effect of motor control 

exercises on pain and mobility in patients with low back pain. This study can be done on a large number of 

patients with low back pain due to other spinal disorders like disc prolapsed etc.  

 

VI. CONCLUSION 
From the present study, it is concluded that the motor control exercises are equally effective to other 

back extension exercises in reducing pain and increasing mobility in professional drivers having occupational 

LBP. So, it can be said that instead of using specifically the motor control exercises, other back extension 

exercises can also be used for the treatment of patients with low back pain as both are equally effective 

according to our study.   
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