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ABSTRACT  

Background of study: Non-specific low back pain (LBP) becomes the most common cases in University population. 

Prolonged sitting has been identified as one of the factors leading to non-specific LBP among University 

population. The purpose of the study is to identify the change of functional disability in non-specific LBP among 

university population after PNF and McKenzie method. Methods:  A quasi-experimental study involving 36 

subjects (students and office workers) from the university population. The study population were selected from 

students and office worker of KPJ Healthcare University College (KPJUC) who met the inclusion criteria. The 

subjects were divided into three treatment groups: PNF group, McKenzie group and control group (hot pack and 

educational home exercise sheet) which underwent 12 treatment sessions distributed over three times in a week 

for four weeks duration. Subjects were measured on functional disability by Oswestry Disability Index (ODI). 

Measurement was performed at pre-test, mid-test and post-test. Repeated measures ANOVA was used to analyse 

the effectiveness of PNF and McKenzie treatments based on the measurement time. Result: This study showed 

that the PNF and McKenzie gave effect in improving ODI score in within group analysis. However, the results of 

PNF showed that it has more effect than McKenzie method on functional disability score (p <0.05) after 4 weeks.  

Conclusion: There was a change in functional disability on non-specific LBP after PNF and McKenzie method. 

Furthermore, the study findings showed that the PNF exercise has more effect in improving functional disability 

compared to McKenzie method on non-specific LBP among university population.  
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INTRODUCTION  

Low back pain (LBP) consists of two types, 

which is specific and non-specific LBP. Specific 

back pain can further be divided into LBP which 

that is related with vertebrae and non-

vertebrae. The non-specific LBP is developed 

from the soft tissue, which is poorly localised 1. 

In addition, non-specific LBP is further classified 

into LBP, which is not related to the 

neurological problem and degenerative 

syndrome. Prolonged sitting led to increased 

body discomfortness in the neck, shoulder, 

upper back, low back, and buttock while 

prolonged slumped sitting may be related to 

Internal Oblique or Transverse Abdominis 

muscle fatigues—compromising the stability of 

the spine, making it vulnerable to injury 2.  

University population mainly consists of 

students, office workers and academicians, 

which have similar habit to experience 

prolonged sitting. Students usually attend the 

classroom session for learning theories and at 

the same time working in front of computer to 

browse some resources. They experience 

prolonged sitting in most of their daily 

activities. A previous study conducted by 

Nordin, Devinder, and Kanglun reported 31% of 

students usually sat in the classroom or worked 

daily in front of the computers everyday for 6 

to 8 hours 3.  

Similarly, majority of the office workers 

working in the university, sit more than 4 hours 

daily with 90.8% prevalence while other office 

workers who sit in the same working position 

usually leave their office chair only for 10 

minutes or less each day have scored about 

65.8% prevalence. Prolonged sitting is one of 

the factors causing musculoskeletal pain 

among university population, which are 

student and office worker, who experienced 

from having LBP (LBP), which commonly 

reported 4.  

A study conducted by University in Columbia 

found that 45% of the university population 

were having severe chronic pain specifically in 

the lower back region. A study by Nordin, 

Devinder, and Kanglun; also revealed similar 

results which stated that 64.6% of students had 

LBP and it was found that the students also sat 

in the classroom or worked in front of the 

computers everyday between 6 to 8 hours 5,6.  

Some anatomical condition related to those 

factors can be contributed to the incidence of 

LBP. Low back pain may developed by some 

factors which increase lumbar lordosis, reduce 

abdominal muscle length and strength, and 

decrease back extensor muscle endurance, 

back extensor muscle flexibility, length of 

iliopsoas, hamstring muscle flexibility, body 

composition and others 7,8.  

A study by Casas et al. found that the 

prevalence of limitation for academic activities 

was almost 30% and it affected to both office 

workers and students on their daily life 

activities. It caused potential effects to the life 

quality of both the office workers and the 

students. The limitation in academic activities 

due to pain was 29.8%. The researchers 

concluded that there was moderate disability 

due to LBP among physiotherapy students in 

Mumbai 9.  

The similar potential risk happened to office 

workers who were suffering from LBP. An 

employee with LBP usually took a day off from 

his work for medical check-up would decrease 

the company's productivity if it had a 

significant number of employees who were 

absent from work due to having LBP. The 

impact of LBP on physical activities does not 
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only depend on the pain but also on some 

functional disability, which is inter-related one 

to another 10,11.  

There are several options and suggestions on 

the treatment to reduce LBP in the population . 

Exercise is also one of the physiotherapy 

treatments that can strengthen the muscle that 

supports the spine 12,13.   

Theraphy exercise was found to be the best 

choice to reduce LBP and to increase body 

functions in adult people who experienced LBP. 

The therapeutic exercise for LBP uncommonly 

performed by physiotherapist called 

Proprioceptive Neuromuscular Facilitation 

(PNF), however; this treatment is commonly 

used for neurological conditions 16,17.  

PNF has been recommended for sensory-motor 

control training, as well as for stimulating 

lumbar muscle proprioception. Kofotolis and 

Kellis stated in their study that PNF significantly 

improve the muscle endurances. They defined 

that the Rhytmical Stabilization (RS) exercise 

provided  the trunk static endurance and 

Combination of Isotonic (COI) provided 

dynamic muscle endurance 18,19. 

 In other studies, in comparing modalities of 

therapy exercises, PNF was shown to have 

better result than manual therapy, core 

stability exercise and ball exercise for LBP 

which was commonly used for the trunk 

muscle, pelvic stability, and core muscle 20, 21. 

A common therapy exercise used for LBP was 

developed by Brian McKenzie, which was 

recognised as McKenzie method. A systematic 

review study has shown that McKenzie therapy 

is more effective than the comparred 

treatment at short-term follow up for spinal 

pain. The comparative treatments in these 

trials include Non-Steroid Anti Inflammation 

Drugs (NSAIDs), educational booklet, back 

massage with back care advice, strength 

training and spinal mobilization and general 

mobility exercises. McKenzie method can be a 

familiar treatment and it is one of the common 

choices used by most physiotherapists for 

treating LBP 22,23. 

There were several studies that performed the 

specific exercises to treat LBP, such as 

McKenzie method, PNF, ball exercise, yoga, 

spinal stabilization exercise, Mat based Pilates 

and ordinary exercise that is aerobic exercise 

which is effective and it has a good result for 

LBP. However, these previous studies did not 

conduct any comparison between PNF exercise 

and McKenzie method to verify the effect of 

each treatment. Therefore, this study carried 

out the changes of functional disability among 

university population after the PNF exercise 

and McKenzie method and specifically 

comparing the effects of those treatments 24,25. 

METHODOLOGY 

This was an experimental study using quasi-

experimental study. Quasi-experimental study 

is defined as study comparing the effect and 

value of intervention in between three groups 

at their pre-test, mid-test and post-test design 

in which subjects are equally differentiated on 

the treatment given and on the control group. 

All subjects that included in this study were 

assigned to three groups. Upon selection, 

subjects were given written and verbal study 

information and informed consent, which 

states that they are willing to be the subject of 

this research. Informed concent received from 

all subjects then physiotherapist assessed the 

subject based on the measurements called 

disability score using Oswestry Disability Index 

(ODI). In addition, the information about age, 

gender, occupation and years of working or 
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studying were collected and presented as 

socio-demographic data of the subjects.  

The three groups of subjects, who had been 

managed with PNF exercise, McKenzie method 

and control group respectively, were 

compared. The assessment point was 

performed at three points; pre-test as the 

baseline measurement, mid-test was given two 

weeks after treatment and post-test as the last 

measurement after four weeks treatment. The 

subjects had to undergo 12 sessions of 

treatment, 3 sessions in each week of four-

week-treatment. This study was conducted in a 

private academic institute and the ethical 

approval has be obtained from School of Health 

Sciences, Research Management Centre, KPJ 

Healthcare University College (KPJUC), in Nilai, 

Negeri Sembilan, Malaysia before starting the 

study. 

The inclusion criteria were the subjects 

suffering from chronic non-specific LBP. 

Chronic non-specific low back pain was 

determined based on the subjects’ report. The 

physiotherapist conducted the assessment to 

make sure the low back pain was non-specific 

in nature 3, 4. All subjects were also asked about 

their duration of sitting in a typical working day 

because prolonged sitting is one of the 

contributing factors for non-specific low back 

pain with age ≥ 18 to 45 years old 26, 27. 

 Participants were excluded in this study 

according to the exclusion criteria, which are 

subjects with any history of pathological 

conditions or diagnosed with disk herniation, 

spinal stenosis, spondylolisthesis, spondylitis, 

radiculopathy, vertebral fracture, surgery to 

lumbar spine, reported with pregnancy and 

reported with other medical illnesses such as 

tumour, kidney disease, and visceral disease 28. 

The subjects were 36 subjects and the office 

workers of KPJUC who met the selection 

criteria prior to sample screening. The 

determination of the sample size was done 

using G*power 3. The three groups used F test, 

the effect size f was 0.25 and power was 0.8. 

Based on the data, the calculated total sample 

size is thirty and as additional subject is 20% 

from total sample size, which is six and 

therefore, the total sample size were thirty-six 

with twelve subjects for each group. The 

sample size was determined based on a 

previous study.The timing for the implement-

tation of data collection and testing of the 

research subjects was from August 2017- 

December 2017. 

Three of the physiotherapists participating in 

this study were trained by the principal 

physiotherapist to perform the specific PNF 

exercise and McKenzie method used as 

experimental treatment in this study. The 

training included with visual demonstrations, 

hands-on experience and technique evaluation. 

The training was continued until all 

physiotherapists had successfully mastered 

each technique. Physiotherapists performing 

the PNF exercise and McKenzie method 

reached the training criteria within two-week 

period. In addition, these three 

physiotherapists were closely supervised by the 

principal physiotherapist in charge in KPJUC 

Rehab Centre to assure proper performance of 

PNF exercise and McKenzie method for the 

techniques and the assessment of the subjects. 

Measuring Tools: The Oswestry Disability Index 

(ODI) was used to assess the subject’s disability 

that caused by the non-specific LBP. The 

questionnaire contains 10 sections, with six 

statements for each section. The questionnaire 

can be self-administered by the patient or 

assessed by the physiotherapist; it is usually 
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completed in less than five minutes and scored 

in less than one minute 29. 

Each subject was asked to select one statement 

in each section of the questionnaire which best 

represents his or her perceived ability to 

perform a function and a quantity of pain 

experienced on the assessment day. Each 

statement is scored on a 6-point scale (0-5), 

where a score of “0” is awarded if the client 

selects the first statement of the section and a 

score of “5” is awarded if the client selects the 

last statement. The section scores are tallied to 

produce a total raw score. Total raw scores can 

vary from 0 to 50 and the percentage ranges 

from 0-100 30.  

Intervention Procedures: Subjects in the group 

I received the PNF exercise intervention. The 

PNF technique was performed on the trunk 

movement. The patient was in a sitting 

position. First, the physiotherapist conducted 

the Rhythmic Stabilisation (RS). The RS exercise 

consisted of alternating (trunk flexion-

extension) isometric contractions against 

resistance for 10 seconds, with no motion 

intended. The subjects performed three sets of 

10 repetitions at maximal resistance provided 

by the same physiotherapist. The resting 

intervals of 30 seconds and 60 seconds were 

provided after the completion of 10 repetitions 

for each pattern and between sets, 

respectively. Secondly, the physiotherapist 

conducted combination of isotonic technique 

with flexion or extension for lumbar, depending 

on the patient condition. The combination of 

isotonic technique consists of alternating 

concentric and eccentric contractions of 

agonists without relaxation. The resisted active 

concentric contraction for 5 seconds, resisted 

eccentric contraction for 5 seconds, and 

resisted maintained during contraction for 5 

seconds (trunk flexion-extension). The 

combination of isotonic performed three set of 

10 repetitions with resting intervals of 30 

second and 60 second were provided after 

completion of 10 repetitions for each pattern 

and between sets, respectively. Then, all PNF 

exercises will be held for 30-45 minutes 31. 

The subjects in the group II received the 

McKenzie method treatment. The 

physiotherapist guided the subject to conduct 

four extension exercises and three flexion 

exercises. The extension exercise started with 

these following stages. Firstly, the subjects laid 

their face down for one until two minutes. 

Secondly, they laid their faces down with 

extension. The subject were  asked to start 

laying their faces into down position followed 

by the extension of the trunk on the elbow and 

held on for five seconds and went back to the 

first position as a relaxation. Thirdly, extension 

on lying, the subjects were instructed to start 

lying their faces into down position, followed 

by the extension of the trunk with elbow 

extension (push-up position) for ten seconds, 

then the subject were asked to relax by going 

back to the first position. Forthly, extension on 

standing, the subjects were instructed to get 

standing position and then they were asked to 

do the extension of the trunk and to hold for 

five seconds with hands of the back and the 

fingers pointing backwards, followed by a 

relaxation by going back to the standing 

position. All extension exercise were repeated 

for ten repetitions in two sets. 

The flexion exercise was started by these 

following steps. Firstly, flexion on lying, the 

subjects were asked to get a lying position and 

asked to flex the trunk with both knees to the 

chest and to hold with both hands. Subjects 

were instructed to hold that position for five 

seconds and get a relaxation by going back to 

the first lying position. Secondly, flexion on 
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sitting, the subject were asked to sit on the 

edge of a chair and instructed to bend the 

trunk forward and to grasp the ankle or to 

touch the floor with both hands. This position 

was maintained for five seconds and it was 

followed by a relaxation to the first position. 

Thirdly, flexion on standing, the subjects were 

asked to get a standing position, then 

instructed to bend forward or to flex the trunk 

with fingers down to the legs as far as the 

subjects comfortably reach them. The subjects 

were asked to hold on the last position for five 

seconds and asked to go back to a standing 

position as a relaxation. Then, all flexion 

exercise was also repeated for ten repetitions 

in two sets. There were three minutes for 

resting intervals in every set. The McKenzie 

treatment lasted for 20-40 minutes 30. 

The subjects in the group III were treated using 

hot pack for 15 minutes as a basic treatment 

for non-specific LBP. The physiotherapist gave 

them some home exercises guided by 

educational exercise sheet and teach the 

subjects how to use it. A narrative review, 

written by Bardin, King and Maher , revealed 

that a hot pack considered as the first line of 

care for non-specific LBP along with self-

management with home exercise. The exercise 

based on the educational exercise sheet lasted 

for 7-10 minutes that can be done at home or 

the office. All of the subject in each group 

underwent 12 sessions of treatment, 3 sessions 

in each week of a four-week-treatment. 

Data analysis: All data analysed were 

performed by using IBM SPSS Statistics for 

Windows, Version 22.0. Repeated measures 

ANOVA analysis were used to determine the 

result of differences before and after treatment 

given in every group. Repeated measure 

ANOVA within-between groups analysis were 

applied to determine the effect between three 

treatment groups based on time measurement. 

Bonferroni adjustment were applied for 

multiple comparison. 

RESULT 

The total number of subjects of 36 was divided 

into 3 treatment groups, and each group 

consisted of 12 subjects. Most of the 

participants were 18-25 year-old subjects 

(75%), female (63.9%), and students (61.1%) 

who had been studying or working for 1-3 years 

(75%). The socio-demographic details such as 

age, gender and occupation are tabulated in 

Table 1. 

Parameter  
Treatment Group, n (%) 

PNF McKenzie Control 

Age (Years)     18 – 25  7 (58.3) 9 (75) 11 (91.7) 
    26 – 33  2 (16.7) 2 (16.5) 1 (8.3) 
    34 - 41  3 (25) 1 (8.3) 0 (0) 

Gender     Male  5 (41.7) 4 (33.3) 4 (33.3) 
   Female  7 (58.3) 8 (66.7) 8 (66.7) 

Occupation     Student  7 (58.3) 7 (58.3) 8 (66.7) 
     Staff  5 (41.7) 5 (41.7) 4 (33.3) 

Years of 
Study/Working 

1-3 years  8 (66.7) 8 (66.7) 11 (91.7) 
4-6 years  2 (16.7) 3 (25) 1 (8.3) 
7-9 years  1 (8.3) 1 (8.3) 0 (0) 
≥ 10 years  1 (8.3) 0 (0) 0(0) 

 
 Table 1. Socio-demographic distribution of the subjects (n=36) 
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Table 2 described the within group result of 

PNF exercise, McKenzie and Control group 

using Oswestry Disability Index (ODI) in terms 

of Mean Difference (MD) and Confidence 

Interval (CI). There was a significant effect of 

time on ODI F = 97.91, p = 0.001. 

 

Comparison PNF McKenzie  Control group 

ODI MD (95% CI) P value MD (95% CI) 
 

 

p 

value 
MD (95% CI) P value 

0 week –   
 2 week 

11.33 (8.44, 
14.22) 

 
0.001* 

11 (2.17, 
19.82) 

 0.014* 2.75 (0.75, 
4.74) 

0.008* 

0 week –  
4 week 

17.67 (14.49, 
20.83) 

 
0.001* 

16.33(8.83, 
23.84) 

 0.001* 5.25 (3.13, 
7.36) 

0.001* 

2 week – 
 4 week 

6.33 (1.79, 
10.87) 

 
0.007* 

5.33 (1.83, 
8.82) 

 0.004* 2.50 (0.78, 
4.21) 

0.005* 

Repeated measure ANOVA within group analyses were applied followed by multiple 
comparison; MD = Mean Difference, CI = Confidence Interval. Bonferroni correction applied 
by correction level of significance. *Significant value at p<0.05 

 

 
Table 2. Comparison of Oswestry Disability Index (ODI) for each treatment group based on time (n=36) 
 

Table 3 below describes between group result 

of PNF exercise, McKenzie and Control group in 

Oswestry Disability Index (ODI) in terms of 

Mean Difference (MD) and Confidence Interval 

(CI). There was significant difference of ODI 

score between the group (F= 6.19, p = 0.005). 

 

Comparison  MD (95% CI)  p-value  F-stat (df) 

PNF – McKenzie  -5.89 (-11.53, -0.25)  0.039*   
6.19 (2) PNF – Control  -7.75 (-13.39, -2.11)  0.005*  

McKenzie – 
Control 

 -1.86 (-7.50, 3.78)  0.700  

Repeated measure ANOVA between group analysis was applied followed by post-hoc multiple 
comparison using Tukey HSD. *Significant value at p<0.05. 
 
Table 3. Overall mean difference of ODI among three treatment group based on treatment effect) 
(n=36) 
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Table 4 describe the comparison between PNF 

exercise with Control group, McKenzie method 

and Control group treatment on ODI in terms 

of Mean difference and p-value for every 

comparison group. The Multivariate test for 

ODI-treatment interaction result based on F-

test showed the p < 0.005. 

Variable 

ODI 

 

 
Comparison  Mean Difference (95% CI)  p-value 

Pre-treatment  PNF-McKenzie 

PNF-Control 
McKenzie-Control 

 -5.33 (-12.30, 1.64) 

-0.75 (-7.72, 6.22) 
4.58 (-2.39, 11.55) 

 0.187 

1.000 
0.321 

2 weeks treatment  PNF-McKenzie  -5.56 (-13.30, 1.97)  0.211 

  PNF-Control  -9.33 (-16.97, -1.69)  0.012* 

  McKenzie-Control  -3.66 (-11.30, 3.97)  0.704 

4 weeks treatment  PNF-McKenzie  -6.67(-12.03, -1.29)  0.011* 

  PNF-Control  -13.16 (-18.53, -7.79)  <0.001* 

  McKenzie-Control  -6.50 (-11.86, -1.13)  0.013* 

 

Repeated measure ANOVA within-between group analyses with based on time was applied. 
Assumption of normality, homogeneity of variances and compound symmetry were checked and were 
fulfilled. Adjustment for multiple comparisons using Bonferroni.*Significant value at p<0.05. 

 
Table 4. Comparison of ODI among three treatment group based on time  

 

 

DISCUSSION  

The findings of the present study showed that 

there was a good improvement in functional 

disability that was assessed by using Oswestry 

Disability Index (ODI) in within group analysis. 

Those three treatments showed significant 

result in reducing the ODI score after 

treatments both after 2 weeks and after 4 

weeks. This implied that all the three 

treatments were successful in reducing the ODI 

score. In between groups and time-treatment 

interaction, showed there was significant 

difference result in increasing ODI score by PNF 

than control group treatment after 2 weeks of 

treatment, however, comparison between PNF 

and McKenzie showed no significant difference 

so as between McKenzie and control group 

comparison. After 4 weeks treatment, PNF 

showed more statistically significant difference 

in reducing the ODI score than the McKenzie 

group and extremely significant difference than 

the control group. Although, the McKenzie also 

showed significant difference in reducing the 

ODI score than control group, it could be 

implied that the PNF exercise was superior to 

the McKenzie and control group 31.  

The result of this present study was also 

supported with the findings of the study by 

Kumar, Zutshi and Narang, who reported that 

PNF showed significant improvement in ODI 

score compared with conventional exercise for 

LBP that consist of knee to chest, pelvic 

bridging, pelvic rolling and alternate arm leg 

extension after 4 weeks. This study also 
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revealed that PNF showed better result in 

muscle endurance test, which can be 

concluded the improvement in muscle 

endurance test can contribute in reducing the 

ODI score result after the PNF exercise. Thus, 

prolonged sitting activity which was one of the 

habits in the present study population 

contributed to reduction in trunk muscle 

endurance 32. 

Sawant and Ghodey studied on PNF functional 

ability and trunk muscle endurance which 

confirmed that PNF has shown significant 

improvement in trunk muscle endurance and 

functional ability with ODI on chronic 

mechanical LBP patient. The study on the 

effectiveness of PNF for LBP done by Franklin et 

al. reported that the PNF showed highly 

significant difference to improve the ODI score 

compared with core stability exercise. The PNF 

exercise in this previous study underwent 4 

weeks session at the same period with core 

stabilisation exercise 33.  

Similar study conducted by Dhaliwal et al. [36] 

regarding to PNF program versus core 

stabilisation exercise for decreasing pain and 

improving function on patient with LBP, 

reported that the PNF significantly decrease 

the ODI score among patient with LBP. Thus, 

those previous studies strengthened the facts 

that PNF is better in strengthening of the core 

muscle than the core stability exercise, with 

further improvement in the functional ability 

outcomes of LBP. The results from previous 

studies also implied that the PNF, compared 

with core stabilisation exercise, were better in 

reducing the ODI score and supported the 

present study result. Another study comparing 

the PNF with conventional strengthening 

exercise, which consist of exercise for 

transversus abdominis muscle and multifidus 

showed that PNF gave better improvement in 

ODI score than the conventional exercise 34. 

The exercise period in their study was only for 

3 weeks, which can be implied that the PNF 

could be improving the ODI score even before 4 

weeks. As McKenzie focusing more on postural 

correction and not on providing the core 

strength exercise, it can be concluded that the 

PNF was more superior in reducing the ODI 

score with improved trunk muscle endurance 

than McKenzie method. 

This study had several limitations. Firstly, the 

sample size was small, leading to reduced 

statistical power. Secondly, even though the 

result revealed there are statistically 

significant, the difference score of ODI did not 

meet the minimal clinically important. Future 

study is required to meet minimal clinically 

important score of ODI. The McKenzie method 

was followed the Treat your Own back booklet 

from McKenzie which not the proper 

Mechanical Diagnosis and Treatment (MDT), 

however, the results showed the McKenzie 

method have a good effect to subjects. Future 

study also needed to compare the MDT with 

PNF properly. 

Since this study was conducted to determine 

the direct impact of the treatment, it could not 

be guaranteed for the treatment to produce 

better effects if the follow-up sessions are 

extended, which the present study does not 

assess on the long-term effects. This present 

study used a quasi-experimental design, thus 

the development of study design for future 

study is also suggested in improving the level of 

other studies. 

The researchers recommended using PNF 

exercise for the physiotherapist in order to get 

better outcome for non-specific LBP patient. 
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Furthermore, as a prevention and self-

management for the patients which are 

engaged in a prolonged sitting, the 

physiotherapist can provide them with 

educational exercise sheet and McKenzie 

method for home exercise program besides 

their regular treatment with physiotherapist. 
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