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Abstract 
Objective:   
The objective of the study was to compare the effects of McKenzie Extension Exercises 
versus Mulligan Sustained Natural Apophyseal Glides on Pain and Functional outcomes 
in patients with Acute Non-Specific Low Back Pain. 
Material and Methods:  
Study design was experimental. 84 Patients were selected randomly through computer 
balloting and were allocated into group A and B. The questionnaire was based on two 
primary outcome measures i.e. Visual Analogue Scale for pain and Back performance 
scale for functional abilities. Patients were assessed by a research assessor at pre-treatment 
i.e. t0, mid treatment i.e. t1 and after treatment i.e. t2. 
Results:  
Mean age for patients in group A was found to be 41.97±8.16 and 45.02±7.29 for patients 
in group B. 45.24% were males and 54.76% were females. Pain score according to VAS 
was recorded to be 8 which significantly dropped to 4.02±0.80 and 4.12±0.76 (p=0.56 i.e. 
non-significant) in patients of group A and B respectively at mid treatment level. 
Moreover, pain was recorded to be 1.45± 0.50 and 1.43 ± 0.50 (p=0.81 i.e. non-significant) 
in group A and B respectively. Functional abilities measured by Back Performance Scale 
was found to be 5.02 ± 2.05 and 6.78 ± 3.3 at post treatment level (p=0.00). Back 
Performance Scale results at 8th week follow up for both groups were significant (p-value 
of 0.03) with values of 2.15 ± 1.64 and 3.16± 2.43 respectively.  
Conclusion: 
The present study concluded that McKenzie exercises and SNAGs both were equally 
effective in improving pain whereas McKenzie exercises improved Functional abilities 
better than SNAGs. 
 
Key Words: Nonspecific Low back pain, McKenzie extension exercises, Mulligan SNAGs. 
 
1University Institute of Physical Therapist, University of Lahore, Lahore, Pakistan. 
2Lahore College of Physical Therapy, Lahore Medical & Dental College, Lahore, Pakistan. 
*Corresponding author’s email address: salwa.atta@lmdc.edu.pk 
 
 



 
 
 
 
 
 
 
 
 
Mckenzie Extension Exercises verses Mulligan Sustained Natural Apophyseal Glides on Pain 

National Journal of Medical and Health Sciences (NJMHS) Vol.3 (2), 2021.                                
 
 
 
 
 
 
 
 

60 

INTRODUCTION 
Low back pain (LBP) is the fifth common problem that almost every individual 
experiences at any point of life and visit to a physician (Heggannavar and Kale, 2015). 
Low back pain causes limitation in daily activities and puts an economic burden on society. 
According to a worldwide analysis and epidemiological studies, one out of every three 
person is affected by low back pain, thus making a lifetime prevalence of about 70-80% 
(Khan et al., 2018). Amongst these, about 90% have low back pain which is nonspecific 
in nature. Low back pain has been included amongst major health problems now because 
of its higher prevalence in general public (Churi and Varadharajulu, 2020). It is known to 
affect every single individual for at least once in his/her life span. LBP occurring due to 
any reason is now considered a multidimensional problem causing multiple risks and has 
many causative factors (Hussien et al., 2017). 
Back pain may be categorized as mechanical and non-mechanical according to its nature 
and the pathology that causes the pain. Mechanical low back pain is meant to originate 
from spine, intervertebral disc or tissues surrounding them. Pathologies originating from 
mechanical causes include lumbosacral muscle strain, herniation, spondylosis, 
spondylolisthesis, spondylolysis, compression fractures of spine and any acute or chronic 
trauma that may happen to the spine. Non-mechanical causes of back pain include 
infection, neoplasms, intravascular pathology and rheumatic/multiple system 
abnormalities (Heggannavar and Kale, 2015, Hussien et al., 2017, Khan et al., 2018). 
Treatment intervention to be administered depend on the type of causative pathology. Low 
back pain has now gained considerable medical attention due to the socioeconomic impact 
it keeps. It has now become an important problem that seeks medical assistance, 
deteriorates functional and occupational status of the affected leading to absence from job 
place (Waqqar et al., 2016). 
Different interventions are being used in order to treat back pain. The strategies include 
surgical approaches, drug therapy and other non-medical interventions (Hebert et al., 
2011). Health care providers now believe that manual exercises and traction therapies are 
found to be effective against low back pain whether acute or chronic although evidences 
for these therapies are suboptimal. Studies that show effectiveness of these therapies have 
a very small effect size when compared to those who provide evidences for other physical 
and pharmacological interventions (Skikić and Trebinjac, 2003). They had small 
differences in outcome when compared with other alternative therapies. Many systematic 
reviews provide evidences that a single intervention is more useful when treating back 
pain rather combinations (Ghai and Ghai, 2014). 
Physical therapy protocols for low back pain are based on different types of exercises. For 
example, William’s flexion exercise and McKenzie exercises. Spinal manual therapy is 
also an alternative therapy for low back pain(Moutzouri et al., 2008). It has known to 
significantly improve the scores of patients on Oswestry Disability Questionnaire and 
Numeric Pain Rating Scale. Both thrust and non-thrust techniques of manipulation were 
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found to be effective when treating low back pain and reduced the score on ODQ but 
significant differences were achieved from thrust manipulation. Brian Mulligan developed 
a compilation of manual techniques (Warude and Shanmugam, 2014). The compilation 
was based on three different types of therapies i.e. Natural Apophyseal glides (NAGS), 
sustained natural Apophyseal Glides (SNAGS) and Mobilization with movement (MWM). 
Sustained Natural epiphyseal glides when applied on the spine simultaneously with the 
patient actively moving his lumbar spine is another method of achieving results instantly 
(Shah and Kage, 2016). Other than MWM, McKenzie Extension Exercise Program is also 
based on sustained posture or repeated movement principles. McKenzie EEP also 
improves pain intensity of patient in acute or sub-acute stage. However, it isn’t helpful for 
the patients at chronic stage. SNAGS were firstly developed and known as mobilization 
with movement used to treat pain with unrestricted movements in joints of body (Skikić 
and Trebinjac, 2003, Ghai and Ghai, 2014). The study was conducted to provide a 
evidence to resolve and compare the Mckenzie Extension Exercises versus Sustained 
Natural Apophyseal Glides in improving pain and functional status in acute Nonspecific 
Low Back Pain. 
 
MATERIALS & METHODS 
In the study, 84 patients/subjects were recruited in the study according to the inclusion 
criteria. Patients were randomly distributed through computer balloting and were allocated 
into group A and B by concealment through envelope. A self-designed questionnaire was 
administered which included demographical questions in the start. Diagnosed cases of 
non-specific low back pain referred from orthopedic department of Gosha E Shifa 
Hospital, amongst the 42 patients of group A, 14 were males and 28 were females whereas 
amongst Group B, 24 were males and 18 were females. Amongst 84 patients, 60.7% 
reported that they never had their symptoms radiate towards their feet whereas 39.3% 
reported that their symptoms radiated. After concealment, patients were left blinded to 
which group they were included in. Likewise, an assessor was responsible to assess and 
take measurements at various levels i.e. pre-treatment, post treatment and at 8th week post 
treatment. Study was approved from institutional review board and informed consent was 
taken from all participants. .The questionnaire were based on two primary outcome 
measures i.e. Visual Analogue Scale for pain and Back Performance Scale for functional 
abilities. Data was taken at three different levels. The assessor took the measurements as 
all the three variables were subjective and the assessor inquired about the measurements 
at three various levels. These levels were as follows: 
• Before treatment i.e. Pre-Treatment ( t0 ) 
• After treatment i.e. Post-Treatment  ( t1 ) 
• Follow up i.e. 8th week post treatment ( t2 ) 
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Table 1: Characteristics of patients under study 
Variable Group A Cyriax Group B Mulligan 

Age of Participants Mean value 41.97 Mean 45.02 
 Std. Deviation 8.16 Std. Deviation 7.29 
Gender of 
Participants 

Males 14 Males 24 

 Females 28 Females 18 
Occupation of House wife 15 House wife 7 
Participants Teacher 10 Teacher 6 
 Chef 3 Chef 5 
 Mechanic 3 Mechanic 7 
 Banker 6 Banker 9 
 Driver 5 Driver 8 
Patient Referral Neuro physician 9 Neuro physician 13 
 General Physician 12 General Physician 9 
 Orthopedic Physician 10 Orthopedic Physician 14 
 Others 11 Others 6 
Duration of 
Symptoms 

5-10 days 4 5-10 days 3 

 11-15 days 11 11-15 days 10 
 16-20 days 6 16-20 days 6 
 21-25 days 13 21-25 days 22 
 26-30 days 8 26-30 days 1 
Co-Morbidies of Hypertension 14 Hypertension 6 
participants Diabetes Mellitus 8 Diabetes Mellitus 5 
 Cardiac Problems 1 Cardiac Problems 7 
 Others 8 Others 9 
 None 11 None 15 
Radiation of 
Symptoms 

Pain radiates 20 Pain radiates 12 

 Pain does not radiates 22 Pain does not radiates 30 
 Deep pain 12 Deep pain 8 
Type of Pain of Superficial pain 1 Superficial pain 8 
Participants Shooting pain 10 Shooting pain 10 
 Burning pain 9 Burning pain 11 
Aggravating Factors 
of Participants 

Coughing 15 Coughing 4 

 Sneezing 11 Sneezing 7 
 Laughing 10 Laughing 9 
 Deep Breathing 6 Deep Breathing 7 
 With Activity 0 With Activity 15 
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Characteristics of study population: The Mean age for patients in group A was found to be 
41.97 ± 8.16 and 45.02±7.29 for patients in group. In total out of 84 patients, 45.24% were 
reported to be males and 54.76% were females. Amongst 84 patients who were included 
in the study, 54.8% being females, 26.2% were housewives, 19.0% were teachers and 9.5 
% were professional chefs/cooks. Amongst the 45.2% males, 11.9% were mechanics, 
17.9% were bankers and 15.5% were drivers. 
 
Table 2: Baseline characteristics of patients 

 Group Mean Std. Deviation P- 
value 

Age of the 
participant 

Group A 41.97 8.16 0.75 
Group B 45.02 7.29 

Visual Analogue 
scale Pre score 

Group A 7.93 0.26 0.64 
Group B 7.95 0.21 

Back 
performance 
scale pre score 

Group A 14.95 0.21 0.24 
Group B 14.97 0.15 

Independent Sample T-test assessment of baseline features of both groups discovered that 
groups were found analogous and comparable. There was no significant difference 
between the groups for the Age (p=0.75), Pre-Treatment VAS (p=0.64), Pre-Treatment 
BPS (p=0.56). 
 
Table 3: Visual Analogue Scale (VAS) Between & Within group analysis 

Level of 
assessment 

Group No. of Patients Mean± SD p-value 

Pre- 
Treatment 

McKenzie Group 42 7.93 ± .26 0.64 

SNAGs Group 42 7.50 ± .21 

Post- 
Treatment 

McKenzie Group 40 4.02 ± .80 0.56 

SNAGs Group 39 4.12 ± .0.76 

8th Week 
Follow up 

McKenzie Group 37 1.45 ± 0.50 0.81 

SNAGs Group 37 1.43 ± 0.50 
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The data of the independent T-test between the group evaluation demonstrated that 
McKenzie Exercise group and SNAGs Group did not differ significantly in terms of Post-
treatment pain 4.02±0.80 and 4.12±0.76 respectively (p-value=0.56). VAS results at 8th 
week follow up for both groups were 1.45±0.50 and 1.43±0.50 respectively with the p-
value of 0.81 i.e. non-significant. 
 

Figure 1: VAS Comparison between & within groups 
 
Table 4: Performance Scale comparison: Functional Abilities Between & within 
group  

Level of 
assessment 

Group No. of Patients Mean± SD p-value 

Pre- 
Treatment 

McKenzie Group  42 14.94 ± .22 0.24 

Mulligan Group 42 14.97 ± .16 

Post- 
Treatment 

McKenzie Group  40 5.02 ± 2.05 0.00 

Mulligan Group 39 6.78 ± 3.3 

8th Week 
Follow up 

McKenzie Group  37 2.15 ± 1.64 0.03 

Mulligan Group 37 3.16 ± 2.43 

 
The results of the independent t-test between the group demonstrated that McKenzie 
Exercise group and SNAGs Group varied statistically significantly in terms of Post-
treatment functional ability 5.02 ± 2.05 and 6.78 ± 3.3 respectively (p- value=0.00). Back 
Performance Scale results at 8th week follow up for both groups were 2.15 ± 1.64 and 3.16 
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± 2.43 respectively with a p-value of 0.03 i.e. significant. These scores portray that 
McKenzie exercise group had improved functional results when compared to those ones 

treated with sustained natural apophyseal glides. These results are consistent with other 
researches done in the past. 
Figure 2: Performance Scale comparison: Functional Abilities Between & within 
group 
 
DISCUSSION 
The current study was conducted in order to compare the effects of McKenzie Exercise 
program versus Mulligan Sustained Apophyseal glides on pain, range of motion and 
disability. The literature available had only focused either the McKenzie Exercise program 
exercises or the Mulligan SNAGs. Very few of them have compared these two. Many 
studies have also questioned the importance of SNAGs in cases of acute nonspecific low 
back pain. According to many, McKenzie exercises highly train and prevent 
deconditioning of back extensors muscles in particular. Because of the strength, the 
conditioned muscle in particular makes the patient get functional earlier as compared to 
those who do not receive McKenzie exercise program. Though the Range of the spine is 
not obtained in a duration of 4 weeks, however the patients of McKenzie exercise program 
had a higher functional score as compared to those who received Mulligan Snags. These 
results of ours were consistent with a study done to determine the effects of McKenzie 
exercises on lumbar ROM on nonspecific back pain and that concluded that they do play 
a vital role in improving range of motion at lumbar region over a duration of 4 weeks 
(Szulc et al., 2015).These results varied from another research conducted to determine the 
effects of McKenzie exercises and core stabilization exercises on pain, disability, quality 
of life and insomnia in patients with nonspecific chronic Low back pain. This study was 
based on 41 patients (16 males, 25 females) and they were divided into three groups. Group 
A was given core stabilization exercises, group B was given McKenzie exercises and 
group C was given TENS and back care education. They concluded that most of the 
improvements were found in patients who were given core stabilization exercises. Across 
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group comparison revealed that significant differences were found in pain i.e. p=0.01 and 
physical function i.e. p=0.002 (Murtezani et al., 2015). Another study conducted to 
determine the effects of McKenzie exercises and Mulligan SNAGs on disc prolapse 
concluded that both were equally effective in reducing pain of patients and improving their 
functional abilities. Our study results were consistent with results of this study as pain in 
patients of both groups in our study improved non significantly i.e. both groups had 
equally effective outcome (Sami et al., 2014).  
 
CONCLUSION 
The present study concluded that McKenzie exercises and SNAGs both were equally 
effective in improving pain and disability of patients whereas McKenzie exercises 
improved range of motion better than SNAGs. 
 
RECOMMENDATIONS 
Future researches should be conducted with a greater sample size and long term follow up. 
Comparisons should be done with patients who are provided with Instrument Assisted soft 
tissue mobilizations in order to learn about the effects on pain of such patients. 
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