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Abstract
Background: Work related low back pain has been identified as a one of the most costly disorders
among the worldwide working population. This condition was highly prevalent that approximately 85% patients having back pain were brought on by prolonged sitting. With the rapid development of modern technology, sitting has now become the most common posture in today’s workplace. Idea of using motor control learning approach provides the optimal control and coordination of the spine. The McKenzie evaluation was received using repeated movements and sustained
positions. Therefore high quality randomized clinical trial was required to compare the effectiveness of these treatments for work related low back pain. Objectives: To compare the effectiveness
of motor control exercises and McKenzie exercises in reducing pain and disability in work related
low back pain. Method: The study included 40 subjects with work related low back pain due to
prolonged sitting. They were randomly allocated into two groups (Group A and Group B). Group A
was treated with motor control exercises and group B was treated with McKenzie exercises for 4
weeks. Results: Both the groups have shown statically significant improvement in vas with p <
0.0001 and ODI with p < 0.0001. When the comparison was done after the 4 weeks, the percentage
of improvement in group A was much higher than Group B. Conclusion: The study concluded that
motor control exercises have shown statically and clinically significant improvement in reducing
pain and disability when compared to McKenzie exercises among work related low back pain subjects.
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1. Introduction

Low back pain is an important health problem with significant consequences from socio economical point of
view and is associated with high costs, work absenteeism and disability. In modern society due to increase of
sedentary jobs, one of the major causes is work related low back pain. Work-related low back disorders, covering both low back pain and low back injuries, are significant and increasing problem among the worldwide
working population. Lack of spinal motion as a provocative factor seems to correspond with what has been
found in analysis of patient with LBP: 85% found pain was brought on by prolonged sitting, 73% by standing,
but only 23% by walking and 15% by cycling [1]. During sitting, a prolonged compression force may increase
the risk of disc problems, or the continuous activity of some type I motor units of back muscles may contribute
to the development of fatigue [2] [3]. With the rapid development of modern technology, sitting has now become the most common posture in today’s workplace [4]. Risk of low back pain is significantly higher when
exposure time is >42 hours/week in sitting workers [5].
Treatment for low back pain may last from a few weeks to several months and usually takes multimodality
approach. Exercise is one method that can reduce muscle imbalance, improve resilience to muscle fatigue, and
address reactivity and strength.
Motor control exercise, also known as specific stabilization exercise, is a new form of exercise for back pain
that has gained the attention of researchers and health practitioners over the past decade. The exercise focuses on
regaining control of the trunk muscles. Previous studies of patients with low back pain have shown that they are
unable to properly control these muscles [6].
McKenzie method consists of 3 steps: evaluation, treatment and prevention. The evaluation is received using
repeated movements and sustained postures. The aim of this exercise is to elicit a pattern of pain responses,
called centralization. The aims of the therapy are: reducing pain, centralization of symptoms and the complete
recovery of pain [7]-[9].
Prolonged sitting which cause structural changes in soft tissue, muscular weakness around the lower back area
leads to mechanical back pain. A physiotherapist should treat causative factors and long lasting benefits are to
be maintained. So current study would find out the effectiveness of motor control exercises versus McKenzie
exercises in work related low back disorder subjects.

2. Materials and Methodology
Forty subjects (20 in each) were chosen based on inclusion and exclusion criteria (Table 1) from outpatient department of the oxford college of physiotherapy, physiotherapy clinics in and around Bangalore and from community settings in and around Bangalore. All the subjects were sitting job worker (>8 hours/day), having back
pain ≥3 months without radiation, disability score on ODI up to 40% (minimum to moderate disability) both the
genders (male and female) between the ages of 25 - 40 years were eligible for the study. A total of 40 subjects
were divided equally into two groups by random method. Group A (n = 20) and Group B (n = 20). Group Amotor control exercise and Group B-McKenzie exercise was given for alternate day per week for 4 weeks.
Table 1. Selection criteria.
INCLUSION CRITERIA

EXCLUSION CRITERIA

Prolonged sitting workers(chair sitting) (>8 hours)

Any neurological or cardiovascular abnormalities
which is contraindicated for exercise

Age group 25 - 40 years

Undergone any back surgeries

Low back pain > 3 months

Any tumors in the spine

Low back pain without radiation

Pregnant women

Both genders

Subjects who are not willing to participate

Patients with minimum to moderate disability
(up to 40%) on Oswestry disability questionnaire
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2.1. Procedure

2.1.1. Motor Control Exercise
At the first session, participants were comprehensively assessed by the physical therapist. 20 minute training
session was given on the first day. This included three training activities which helped in increasing abdominal
muscle awareness. Abdominal breathing in supine position was used to provide an increase general awareness of
the abdominal muscles and breathe control. Quadruped abdominal hollowing in which gravity was presumed to
provide resistance to transverse abdomen is contraction while the subjects attempted to hollow the abdomen.
The third activity was abdominal hollowing (drawing in) in hook-lying position. This was done using stabilizer
biofeedback unit. The three chamber pressure cell of stabilizer placed beneath back at the level of umbilicus.
The cuff was inflated up to 40 mmhg 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.
Then the exercises follow the sequence:
 Breathing exercises in hook lying position: 10 repetitions 10 sec hold (Figure 1(a)),
 Abdominal draw in with pressure biofeedback: 10 repetition 10 sec hold (Figure 1(b)),
 Quadruped position and abdominal draw in: 10 repetition 10 sec hold (Figure 1(c)),
 Abdominal draw in with heel slide: 10 repetition 10 sec hold (Figure 1(d)),
 Abdominal draw in with hip abduction: 10 repetition 10 sec rest (Figure 1(e)),
 Quadruped alternate arm and leg lift with abdominal draw in: 10 repetition 10 sec rest (Figure 1(f)).
2 minutes of rest given after every exercise.

(a)

(b)

(c)

(d)

(e)

(f)

Figure 1. (a): Breathing exercises in hook lying position; (b): Abdominal draw in with pressure biofeedback; (c): Quadruped
position and abdominal draw in; (d): Abdominal draw in with heel slide; (e): Abdominal draw in with hip abduction; (f):
Quadruped alternate arm and leg lift with abdominal draw in.
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2.1.2. McKenzie Exercise
The McKenzie group participants were treated based on their history and response to movement examination by
McKenzie evaluation form.
Exercises include: extension exercises and flexion exercises. The extension type exercise was performed in
prone and standing position and flexion type exercise in supine and sitting position.
The final position of each exercise was maintained for 10 seconds for in each repetition. In each session 10
repetition of each exercise were performed. Exercises include:
 Lie on stomach with pillow & arm close to body take a deep breath-relaxation for 5 minutes,
 Lie on stomach elbow under the shoulder as resting on the forearm 10 repetitions with 10 hold,
 Lie on stomach hand under shoulder, elbow straight back raise upward as far as possible 10 repetitions 10
sec hold,
 In standing hands on low back bending backward as far as possible 10 repetition with 10 sec hold.
All the data was analyzed on an intension to treat basis, using SPSS software version 19. Paired t-test was
used within groups. Independent t-test was used in between groups. Outcome measures were the two tools i.e.
Visual analogue scale and Oswetry disability index.

3. Results
The study included 40 subjects with mean age29.4and SD of 3.90 shown in Table 2 (Distribution of mean age),
Figure 2(a) and Figure 2(b). The group A had mean age of 28.9 ± 3.90 while that of group B was 29.9 ± 3.93.
The t-test for paired sample was used between pre and post test of the VAS and ODI of Group A. It was seen
in Table 3 (paired sample statistics Group A) and Figure 3 the mean of VAS before motor control exercise was
5.25 and it was decreased to 1.5 having p value 0.0001, the mean of ODI before motor control exercise was 29.3
and it was decreased to 15 having p value 0.0001 which were significant difference between the two means.
The t test for Paired sample was used between pre and post test of VAS and ODI for the group B.
It was seen in Table 4 (Paired sample statistics of Group B) and Figure 4, the mean of Vas before McKenzie
exercise was 5.05 and it was decreased to 2.25 having p value 0.0001, the mean of ODI before McKenzie exercise was 27.3 and it was decreased to 23.4 having p value 0.0001 which were significant difference between the
two means.
There was significant difference between the two means of VAS on GROUP A versus GROUP Bas shown in
Table 5 the group A 5.25 vs 1.5 while group B 5.05 vs 2.25.
There was significant difference between the two means of ODI on GROUP A versus GROUP B as shown in
Table 6 the group A 29.3 vs 15 while group B 27.3 vs 23.1.

(a)

(b)

Figure 2. (a): Distribution of mean age in Group A; (b) Distribution of mean age in Group B.
Table 2. Distribution of mean age.
SUBJECT AGE

N

MEAN

SD

Total

40

29.4

3.90

Group A

20

28.9

3.90

Group B

20

29.9

3.93
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Figure 3. Paired sample statistics Group A.

Figure 4. Paired sample statistics of Group B.
Table 3. Paired sample statistics of Group A.
N

Mean

SD

Pre VAS

20

5.25

0.91

Post VAS

20

1.5

0.83

Pre ODI

20

29.3

0.75

Post ODI

20

15

3.81

N

MEAN

SD

Pre VAS

20

5.05

0.99

Post VAS

20

2.25

1.06

Pre ODI

20

27.3

6.37

Post ODI

20

23.1

4.52

t value

p value

18.42

0.0001

11.28

0.0001

t value

p value

11.85

0.0001

6.04

0.0001

Table 4. Paired sample statistics of Group B.

Table 5. VAS for pain analysis.
Pre Group A

Pre Group B

Post Group A

Post Group B

5.25

5.05

1.5

2.25

VAS
t value

0.6618

2.412

p value

0.5121

0.0208
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Table 6. ODI analysis (Oswestry disability index).
Pre Group A

Pre Group B

Post Group A

Post Group B

29.3

27.3

15

23.1

ODI
t value

0.941

6.129

p value

0.3526

0.0001

Interpretation of Result:
The study was conducted on 40 subjects diagnosed with work related low back pain to compare the effectiveness of motor control and McKenzie exercise. The patients are randomly allocated into two groups with 20
each. In which group A was given MCE. Group B was given MKZ. Thus the results of the present study show
that there is significant statistical difference between the groups.

4. Discussion
The present study was carried out to compare and find out the effectiveness of motor control exercise versus
McKenzie exercise for work related low back disorder.
Prevalence:
In the study estimated percentage of work related low back pain is approximately 30% from the screened
population. Most of the subjects were having work experience more than one year were working for more than 8
hours so it can be stated that they were exposed to prolonged sitting and awkward postures. Homogeneity of
male and female ratio was maintained in current study. The results of the study showed that pain and disability
decreased in both the groups. But disability was significantly decreased in motor control exercise group. The
findings are consistent with the findings of previous studies in terms of improvement in pain and function following the application of motor control exercise.
Interventions for This Study:
Group A received Motor control exercises. There is a significant change in pain and disability was seen in
motor control exercises group several reasons can be-Motor control training change trunk muscle behaviour
during functional task. The mechanism includes reduced load and improved quality of movement [10]. This approach targets the Specific Deep stabilizing muscles of lower back region, multifidus, transverse abdominis and
pelvic floor. Particularly these become dysfunctional after experiencing back pain. So the function and dysfunction of these local muscles is important to treat the back pain. Reprogramming the brain for optimal stabilization
targets right muscle-for-right task [11]. The control of spine equilibrium and mechanical stability however, requires appropriate muscle recruitment and timing. Muscular dysfunction and motor control errors in maintaining
spine stability have been suggested as possible causes of some low back disorders and chronic back pain. Group
B received McKenzie exercises. Considering the above mention points, for motor control group, pain reduction
in the McKenzie group might have occurred due to other causes without changes in the thickness of abdominal
and MF muscles. Peterson T. et al. did one year follow up comparison of the effectiveness of McKenzie treatment and strengthening training for patients with chronic low back pain: outcome and prognostic factors and
study revealed that this approach was focused on sustained postures or repeated movements, and pain reduction
might have been due to postural correction [12]. Another important factor was the intensity and duration of the
intervention used for the study. The intervention lasted for period of 4 weeks and was administered for alternate
days in a week for 30 - 45 minutes. Muscle hypertrophy typically occurs after 8 - 12 weeks intensive strengthening exercise. Thus, we proposed that short duration of the present study and effect of neuromuscular adaptation led to changes in some of the outcomes [13] [14]. According to this Study both the groups Group A (MCE)
and Group B (MKZ) showed significant improvement in VAS, and ODI. But in comparison between the groups,
the MCE group showed more improvement in above parameters. This reveals that MCE seems to be having an
additional effect towards reducing pain and disability in patients suffering from work related low back disorder.
The result of the this study shows that because of working in awkward posture for prolonged time, wrong ergonomics, more working hours and inappropriate working environment there was about 30% of the population
from screened population having work related low back pain.
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Outcome Measures:
There was no established gender difference in the prevalence of work related low back disorder in this study.
Also, there was no marked mean age difference found between the groups. The outcome measures used for the
study were VAS and ODI. Both the outcome showed a statistically significant difference within the group but
when compared between the groups motor control exercise group showed statically and clinically superior to
McKenzie exercise group. Several mechanisms were proposed for this change and within short period of time
desired change was obtained. It could be concluded that there was added effect of motor control exercise was
seen in reducing pain and disability than McKenzie exercise.

5. Conclusion
Randomized clinical trial study found that subjects having work related low back disorder showed reduction in
pain and disability. However, motor control exercises and McKenzie exercise show reduction in pain and disability but considerable better improvement is seen with motor control exercise, so it can be concluded that motor control exercises improves TrA and LM muscle activation and is superior in improving pain and reducing
disability.
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