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ABSTRACT 

Introduction: Lumbar stabilization and McKenzie exercises are becoming a 

popular trend for managing chronic low back pain though it is currently not 

known whether lumbar stabilization exercises produce better results in 

improving functional status compared to McKenzie approach. The purpose of 

this study was to determine the effectiveness of the McKenzie approach versus 

lumbar stabilization in the treatment of chronic low back pain. 

Material & Methods: This was a randomized controlled trial. Lottery method 

was used to randomly divide individuals who fulfilled inclusion criteria into 2 

groups. Assessments of the patients were done in OPD. Baseline assessment 

was done on day 1 and post intervention assessment was done after 2 weeks. A 

total of 8 treatment sessions spread across 2 weeks were given (4 days per 

week). Data were assessed at baseline level and post intervention. Data was 

entered and analysed by SPSS version 21. 

Results: A total of 28 females and 02 males (mean age of 50.88 ±12.29) 

participated in the study. After 02 weeks of intervention, both treatment groups 

showed improvement in decreasing pain and improving functional status. The 

lumber stabilization group showed significant gains on Numeric Pain Rating 

Scale and (p=0.001) and Modified Oswestry Disability Index (p=0.001) 

compared to the Mckenzie group. 

Conclusion: Patients in both lumber stabilisation and McKenzie groups 

showed significant improvement, however, the patients in lumbar stabilization 

group were superior than the patients in McKenzie group on the selected 

outcomes. 

Key Words: Chronic Low Back Pain, Lumbar Stabilization Exercises, 

Transversus Abdominis, Oswestry Disability Index  
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INTRODUCTION 

Low back pain is the most common symptom 

experienced by all age group people.1 The prevalence of 

low back pain has been reported 80 to 85% and the 

incidence of lumbar radiculopathy related to low back 

pain has been reported 3 to 5%. The unnecessary load on 

the vertebral column is the most common risk factor of 

radiculopathy. Most of the people with low back pain 

have neurological symptoms in the lower limb. Latest 

studies have emphasized that low back pain is one of the 

complex disorders that can be influenced by many other 

factors included cognitive, psychological, physical and 

lifestyle factors.2 These factors have been reported to 

significantly effect outcomes of rehabilitation program in 

patients with low back pain. 

The number of physician visits by the patients for the 

treatment of low back pain has increased markedly over 

the years. In the year 2012, more than 52.3 million 

patients visited physicians with a complaint of low back 

pain compared to 44.6 million for the year 2004 in the 

United States. Spine is the mainstay for a body, allowing 

standing, bending and twisting while protecting the 

spinal cord from injury. Body weight is predominantly 

born by the lumbar spine in the lower back. Degenerative 

changes are more common in people with the age more 

than 50 and are even far more prevalent in individuals 

older than 65 year. Females are more affected by this 

condition in comparison to males by a ratio of 3:1. Back 

pain may be acute or chronic. Low back pain can be 

caused by a variety of structures including the spinal 

muscles, nerves, bones, discs or tendons in the lumbar 

spine. 

Therapeutic exercise for individuals with low back pain 

has evolved over time. Recently, there has been a focus 

on exercises that aim to maintain stability in the lumbar 

spine.3 Lumbar stabilization, core stabilization, or 

segmental stabilization is an active form of exercise used 

in physical therapy. It is designed to strengthen muscles 

to support the spine and help prevent lower back pain. 

Lumbar stabilization is a multi-component program and 

involves training, strength, flexibility and endurance. It 

http://www.spine-health.com/conditions/lower-back-pain/lower-back-pain-symptoms-diagnosis-and-treatment
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is generally used during all phases of a back-pain episode 

and may be prescribed after a thorough evaluation of the 

patient's specific condition. Through a regimen of 

exercises and with the help of an experienced physical 

therapist, the patient is trained to find and maintain 

her/his "neutral spine" position. The back muscles are 

then exercised to teach the spine how to stay in this 

position. Several groups of muscles are targeted, 

particularly the Transversus Abdominis (TrA), Lumbar 

Multifidus, Lumbar Para Spinal, abdominal, 

diaphragmatic and pelvic musculature. 

Richardson et al. presented the first exercise program for 

the activation and strengthening of the TrA and 

multifidus muscles. The program assumed that the power 

and endurance of TrA and lumbar Multifidus muscles 

affect the stability of the lumbar spine as a whole and as 

a result, reduce pain and increase functional outcomes. 

They emphasized on the co-activation of the TrA and 

multifidus muscles by isometric contractions and 

followed by training of these muscles by level 

progression.3 

For the activation of TrA and lumbar multifidus muscles 

patients are instructed to lie supine in hook-lying position 

while maintaining a neutral spine. The patient is then 

asked to press the belly button in while exhaling. As the 

patient isometrically contracts the abdominal muscle, the 

TrA and lumbar multifidus co-activates. A number of 

techniques are used for this counter activation of 

muscles. If a patient has difficulty in the activation of 

TrA, a pressure biofeedback unit can be used for learning 

as it gives visual feedback. A small inflatable cuff is 

placed under the lumbar spine with a pressure gauge in 

the patient’s hand. The cuff is then inflated to 40 mmHg 

and the patient is asked to draw the belly button while 

exhaling. When the patient exhales there should be 10 

mmHg raise in the reading. A patient should be able to 

perform at least 10 isometric holds for 10 seconds each 

without fatiguing. Once a patient becomes comfortable 

with this technique, the exercises can be advanced for 

individual muscle training.4 

A study conducted in 2010 on segmental stabilization 

and muscular strengthening suggested that both 

techniques had lessened pain and reduced disability in 

patients with chronic low back pain. It has been reported 

that segmental stabilization has better outcomes 

compared to superficial strengthening programs. 

Superficial strengthening program does not improve TrA 

activation capacity which might be one of the reasons for 

having inferior outcomes than segmental stabilization.5 

A study conducted on the effect of lumbar stabilization 

exercise training on functional ability and quality of life 

in patients with chronic low back pain suggested that the 

program of lumbar stabilization is effective in improving 

quality of life and functional outcome in patients with 

chronic low back pain.6 

McKenzie method is one of the most effective programs 

used for the treatment of patients with nonspecific back 

pain. This treatment method was developed by Robin 

McKenzie. There are three stages involved in this 

program; evaluation, treatment and prophylaxis stages 

that follow the given bases through inclusive of different 

categories such as classification of disorders related to 

spine and extremities, peripheralization, derangement, 

and dysfunction or postural syndromes. A series of 

progressive positions are covered by McKenzie’s 

exercises for back pain. Only progress is further preceded 

as your pain diminishes through many stages one can. 

Pillows and standing extensions occur through prone 

lying while resting on elbows, prone lying and prone 

push-ups. Interpretation of the unique categorization and 

progressive extension is used in numerous variations of 

the McKenzie method which improve or confiscate 

stages accordingly.6 

The McKenzie method uses an approach that involves 

postural awareness and repetitive movements with the 

underlying idea that a converse force can decrease pain 

and return function. For management of back pain in the 

short term (<3 months) it is an effective method 

compared with other therapies suggested by clinical 

evidences. 

Patients with sub-acute or chronic low back pain treated 

with the intensive dynamic strengthening training and 

McKenzie method seems to be similarly effective. The 

patients are classified into four groups according to the 

mechanical and symptomatic response to repeated 

movements and sustained positions. Each syndrome 

demands a different management approach. That is one 

the reasons that the dilemma which treatment technique 

is more effective remain unresolved. This study was 

design to compare lumber stabilisation and McKenzie 

techniques for the treatment of chronic low back pain.  

MATERIAL AND METHODS 

The randomized controlled trial (RCT) was conducted in 

the rehabilitation department of PAC Kamra, Pakistan. It 

was completed in 8 months, (i.e. August 2018 till April 

2019). A purposive sampling technique was used to 

collect the sample and randomization was done by using 

lottery method. The sample size of 30 patients was 

calculated by OpenEpi tool. Divided into 2 groups; 15 

patients in each group. The following study i.e. 

“Comparison of McKenzie approach versus lumbar 

stabilization in the treatment of chronic low back pain” 

was taken as a reference for sample size calculation.8 

Patients with age ranging from 30 to 60 years with 

chronic low back pain, radiating pain to the legs and 

limited SLR were included in the study. Whereas patients 

with inflammatory condition, postoperative back ache or 

any soft tissue injuries such as fracture and radiculopathy 

below the knee were excluded from the study.  

Modified Oswestry Disability Index (ODI), Numeric 

Pain Rating Scale (NPRS) and range of motion (ROM) 

outcome measures were used to collect data from the 

patients. Modified ODI is a self-rating outcome tool for 

low back pain disability. The test is considered as ‘Gold 

Standard’ for low back functional outcome.9,3 

NPRS is the most ordinary one-dimensional pain 

measurement scale. The NPRS is the numeric version of 

Visual Analog Scale (VAS). A horizontal line represents 

whole number 0-10, where 0 is represents no pain and 10 

represents maximum pain. Individuals have to select a 

number in-between which reflects the best intensity to 

their pain.7 ROM is a development capability of a joint 

to move on its conceivable accessible range. For lumbar 

spine dynamic movements were performed in standing 
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position of a patient. A universal goniometer was utilized 

to quantify the measure of range of flexion and extension. 

Measurements were taken just before the start of first 

session and afterword the last treatment session.8 

Baseline assessment was done on day 1 and post-

intervention assessment was done after every 2 weeks. 

For 2 weeks 8 treatment sessions were given, 4 days per 

week. 

Conventional treatment consisted of TENS (10-15 

minutes) and Hot packs (10 minutes). Whereas the 

Lumbar Stabilization exercises included TrA activation 

(Figure 1) which was achieved by utilizing drawing 

manoeuvres. It was started through a snare lying position 

in the impartial spine and endeavours to keep it up while 

lumbar stabilization exercises in contracting the stomach 

muscles. Patients were told to draw the ‘belly button’ in 

toward the spine while breathing out. Pressure 

Biofeedback Unit (PBFU) was utilized to check for the 

initiation of TrA. Due to non-accessibility to PBFU and 

high rates for import to Pakistan, we utilized aneroid 

sphygmomanometer for this purpose. The BP sleeve was 

put under the lumbar spine and inflate to 40 mm Hg, the 

pressure measure was given to the patient and the patient 

was approached to press the ‘belly button’ while 

breathing out. Correct activation was perceived by 

increase in 10mmHg, whereas greater increase was 

considered due to pelvic tilt and rectus abdominal 

activation.  

PROGRESSION LEVEL TrA 

Level 1: Patient slouched in recumbent (supine) position 

with hips and knees flexed and feet on the floor expecting 

an impartial spine position and endeavoured to keep up 

it while contracting the stomach muscles. This position 

was the beginning position for every one of the 5 

dimensions of TrA preparation (Figure 2). 

Level 2: Starting from the above position, the patient was 

asked to flex one hip to 90 degrees with knee flex and 

TrA contracts, return the leg to the starting position and 

repeat with the opposite leg (Figure 3). 

Level 3. While maintaining the position hip flexed 90 

degree and knee flex with TrA contract, bring other leg 

to same position while maintaining contraction. Then 

lower one leg following other (Figure 4). 

Level 4: Maintaining the position of level 3, the patent 

was asked to extend one knee without any support and 

return to last position. Repeat with another leg (Figure 5). 

Level 5: Without touching surface for support patient 

was asked to flex both leg and then extend them (Figure 

6). 

The McKenzie method includes few generic exercises 

and some specific exercises as a treatment protocol and 

specialized assessment techniques. The exercise protocol 

was comprising of prone lying, prone press ups, 

extension in lying, extension in standing, flexion in lying, 

seated lumbar flexion and standing lumbar flexion.11 

To check the normality of data Shapiro-Wilk test was 

applied and p- value at baseline assessment for NPRS 

was p=0.001, ODI was p=0.008, ROM flexion was 

p=0.047, ROM extension was p= 0.003, ROM right side 

bending was p= 0.048 and ROM left side bending was 

p= 0.008 which shows data was not normally distributed. 

Thus, Mann-Whitney U test (non-parametric) was 

applied. For various time interim; pre-intervention and 

post-intervention within the groups Wilcoxon test was 

applied.  

RESULTS 

A total of 38 patients were accessed in OPD for 

eligibility; according to inclusive criteria 30 were 

included which were divided into two groups, 15 patients 

in the McKenzie exercise group and 15 in lumbar 

stabilization exercises group (Figure 7). Four patients 

were dropped out due to absence of follow-up; 1 from 

McKenzie group and 3 from lumber stabilisation group. 

The McKenzie group means age was 52.42 ± 12.29 years 

and lumber stabilisation group mean age was 49 ± 12.38 

years. Localized nature of pain reported by 18 (70.4%) 

and transmitting pain 7(29.6%) among all patients. 

Nature of pain in the lumber stabilisation group was 

confined and emanating pain in 8(61.5%) and 4(38.5%) 

patients, respectively.  

The comparison at baseline level between LS group and 

McKenzie groups show non-significant results. At pre-

interventional level the score of NPRS has median 

(IQ);6(1) with non-significant p value = 0.39. Variable 

ODI at pre-interventional level score median (IQ); 

49(20.5) having p value 0.696. Flexion at pre-

intervention level has median (IQ) ;40(2) with p value 

=0.568. At pre-intervention level extension has a median 

(IQ);15(3), right side rotation 15(5.25) and left side 

rotation 15(5.5) having p values 0.89, 0.655, 0.734, 

respectively. All these variables showed no differences. 

Individually both groups showed significant difference; 

in lumber stabilisation group the NPRS had median IQ at 

pre-intervention 6.5(1) and post intervention 3(1) with p 

value p=0.000, flexions had median IQ at pre-

intervention 42(13) and post intervention 53(7.25) 

having p=0.000. The median IQ of extension at baseline 

was 14.5(6) and post intervention was 20(3), right side 

bending at baseline was 15(7.5) and post intervention 

was 19(6.5), left side bending at base line 15(6.5) and at 

post intervention 19(5.5) with p= 0.000. The ODI scores 

p=0.000 having median IQ at base line 49(20.75) and 

post intervention 25(8.75). 

In McKenzie group NPRS have median IQ at pre-

intervention was 6(1) and post intervention was 2(2) with 

p= 0.000. Flexion median IQ at pre-intervention was 

36.5(4.5) and post intervention 56(5) with p=0.000. The 

median IQ of extension at baseline was 17(6.75) and post 

intervention was 25(3), right side bending at baseline was 

15(4.5) and post intervention was 20(5.5), left side 

bending at baseline was 15.5(6.25) and at post 

intervention was 21(3.5) with p= 0.000. The ODI scores 

with p=0.000 having median IQ at baseline was 49(20.2) 

and post intervention was 28(9.25). The two groups show 

significant improvement on the selected outcomes 

exclusively, however, lumber stabilisation group 

indicated superior outcomes than McKenzie exercises. 

DISCUSSION 

This study shows that lumbar stabilization exercises are 

more effective in treating patients with chronic low back 

pain. Miller et al. conducted RCT on the effects of 

McKenzie approach and spine stabilization program for 
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chronic low back pain and found that the stabilization 

group illustrated a significant improvement of pain 

(p<0.05) compared to McKenzie approach. 9 The effects 

of lumbar stabilization exercises were compared with 

lumbar dynamic strengthening exercises on pain severity 

of patients with chronic low back pain and their 

functional disability in RCT and it was reported that the 

patients in lumbar stabilization exercises group showed 

improved strength and functional outcomes compared to 

other therapies applied for the treatment of chronic low 

back pain.10 

A study conducted Hossainifar et al. concluded that 

stabilization exercises are way more effective than 

McKenzie in improving functional abilities and pain 

scores in non-specific chronic low back pain. This was 

an RCT where the effects of stabilization and McKenzie 

exercises were compared on TrA  and multifidi muscles 

thickness,  pain and disability.11 Similar findings were 

reported in a systematic review which included 18 RCTs 

where the patients receiving stabilization exercises 

showed superior results in patients with chronic low back 

pain. This study supports the current study results that 

stabilization exercises improve pain and function in 

patients with chronic low back pain.12 

In a systematic review by Keating et al. on trunk-

strengthening exercises for chronic low back pain it was 

reported that that trunk strengthening exercises showed 

good outcomes including inspiration increment treatment 

impacts. Trunk reinforcing, contrasted and aerobics 

exercise or McKenzie works out, demonstrated relatively 

small advantage of strengthening.13 

An RCT with a 1-year follow-up supported our study 

findings that the orthopaedic manual treatment and 

McKenzie techniques appeared to be more successful 

treatment protocols.14 The effectiveness of McKenzie 

method in addition to first-line care for acute low back 

pain was reported in an RCT carried out by Machado et 

al. The study suggested that first-line care of intense low 

back pain did not show reasonable effects for reducing 

pain when treated with McKenzie protocols. It is obvious 

from the literature that McKenzie protocols appears to be 

relatively inferior than the stabilization techniques for the 

treatment of chronic low back pain.15 

A systematic review on randomized controlled trials by 

Rackwitz et al. supported the results of current study that 

segmental stabilization exercises are more effective than 

the other therapies applied for the management of 

chronic low back pain.16 

CONCLUSION 

The study results conclude that both treatment groups 

showed improvement by reducing pain and improving 

functional status outcomes, however, lumbar 

stabilization exercises are more effective in the 

management of chronic low back pain compared to 

McKenzie approach. 
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Figure-1 TrA Activation Figure-2 Level 1 TrA 

 

.    

Figure 3 Level 2 TrA 

 

   
Figure 4: Figure showing level 3 

 

   
Figure 5: Level 4 

 

    
Figure 6: Level 5 
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Figure 7: Consort flowchart showing patients recruitment  

 

Table 1:  Demographics of the included patients 

Variable Frequency/ %age 

Age (Years) 
McKenzie  52.42 ±12.29 

LS group 49 ± 12.38 

Nature of Pain 
Localized 19(70.4%) 

Radiating 7(29.6%) 

Characteristics of Pain 
Continuous 7(29.6%) 

Intermittent 13(48.2%) 

Any Ongoing Treatment 

Exercise 1(3.7%) 

Rest 10(37%) 

Medicine 12(44%) 

Massage 3(15.3%) 
 

LS= Lumber Stabilization 

Table 2: Baseline assessment results of both groups of the selected outcomes 

Variables Groups Mean rank Median (IQ) P value 

NPRS 
McKenzie  14.79 

6(1) 0.390 
LS  12.39 

ROM flexion 
McKenzie 14.42 

40(2) 0.568 
LS  12.71 

ROM extension 

  

McKenzie  13.29 
15(3) 0.896 

LS  13.68 

Assessed for eligibility (n=38) 

Baseline assessment 

Randomization n=30 

Group A 

McKenzie group (n=15) 
Allocation 

Group 2 

Lumbar Stabilization (n=15) 

 

Conservational treatment 

McKenzie exercises 

Lost to follow up (n=1) 

Analysed (n=14) 

 

Follow up 

Analysis 

 

Conservational treatment Lumbar 

Stabilization exercises 

 

Lost to follow up (n=3) 

 

Analysed (n=12) 

 

Not meeting inclusion criteria. 

(n=6) 

Decline to participate (n=2) 
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ROM Rt. Side bending 
McKenzie  14.21 

15(5.25) 0.655 
LS  12.89 

ROM Left side bending 
McKenzie  12.96 

15(5.5) 0.734 
LS  13.96 

ODI 
McKenzie  14.13 

49(20.5) 0.696 
LS  12.96 

 

ROM= Range of Motion 

Table 3: Within Group Analysis (McKenzie Group) 

Variables Groups Median (IQ) Mean Rank P value 

NPRS 
Pre-intervention 6.5(1) 

7.50 0.000 
Post-intervention 3(2) 

ROM flexion 
Pre-intervention 36(15) 

7.50 0.000 
Post-intervention 56(5) 

ROM extension 
Pre-intervention 17(6.75) 

7.50 0.000 
Post-intervention 25(3) 

ROM rt.  bending 
Pre-intervention 15(4.5) 

6.50 0.000 
Post-intervention 20(5.5) 

ROM left bending 
Pre-intervention 15.5(6.25) 

7.00 0.000 
Post-intervention 21(3.5) 

ODI 
Pre-intervention 49(20.25) 

7.50 0.000 
Post-intervention 28(9.25) 

 

 

Table 4: Within Group Analysis (LS Group) 

Variables Groups Median (IQ) Mean Rank P value 

NPRRS 
Pre-intervention 6(1) 

6.50 0.000 
Post-intervention 3(1) 

ROM flexion 
Pre-intervention 42(13) 

6.50 0.000 
Post-intervention 53(7.25) 

ROM extension 
Pre-intervention 14.5(6) 

6.50 0.000 
Post-intervention 20(3) 

ROM rt. Side bending 
Pre-intervention 15(7.5) 

5.50 0.000 
Post-intervention 19(6.5) 

ROM left side bending 
Pre-intervention 15(6.5) 

5.50 0.000 
Post-intervention 19(5.5) 

ODI 
Pre-intervention 49(20.75) 

6.50 0.000 
Post-intervention 25(8.75) 

 

Table 5: Post Intervention Analysis Between Groups 

Variables Groups mean rank Median (IQ) P value 

NPRS 
McKenzie group 17.33 

3(1.5) 0.001 
LS Group 10.21 

ROM flexion 
McKenzie Group 10.46 

55(6.2) 0 
LS Group 16.11 

ROM extension 
McKenzie Group 9.04 

23(5) 0.004 
LS Group 17.32 

ROM rt. Side bending 
McKenzie Group 11.75 

19.5(3.5) 0.275 
LS Group 15 

ROM left side bending 
McKenzie Group 11.21 

20(4.5) 0.15 
LS Group 15.46 

ODI 
McKenzie Group 14.42 

26(11) 0.07 
LS Group 12.71 

 


