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ABSTRACT 
 

Aim: To compare the effectiveness of Maitland mobilization and pain release phenomena for Pain, Range of motion disability in 
early knee osteoarthritis. 
Methodology: Randomized control trail was conducted at Department of Physical Therapy, Railway General Hospital, 
Rawalpindi, Pakistan within a duration of 6 months. Participants aged between 35-60 years including both genders, diagnosed 
with stage 1 and 2 knee osteoarthritis were included. Range of motion (ROM) was assessed by Goniometer, Numeric pain rating 
scale(NPRS) used for pain and Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) scores used for knee 
disability. IBM SPSS 24 was used for statistical analysis. Non-parametric tests were used for NPRS while parametric test were 
used for  knee ROM and knee disability .  
Results: Total 47 participants, were analyzed in which mean age in Experimental Maitland mobilization group A was 45.3±6.06 
while mean age in experimental pain release phenomena group B was 45.4±4.59. Between-group analysis for NPRS was 
significantly improved at post intervention having p value (0.03). Between group comparison of knee ROM and WOMAC also 
showed significant p value. (p value=<0.05).  
Conclusion: It is concluded that both techniques are equally effective in decreasing pain, improving knee ROMs and functional 
mobility in early knee osteoarthritis. 
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INTRODUCTION 
 

Painful musculoskeletal condition known as knee osteoarthritis 
(OA) commonly occur at knee joint due to the extensive use and 
degeneration that causes the loss of articular cartilage over time1. 
Worldwide around 250 million people suffer from knee 
osteoarthritis usually including the elderly population of age about 
more than 55 years2. A survey by Global Burden of Disease on 
knee osteoarthritis showed that 3.8% suffered globally  knee OA in 
which the highest ratio was found in Asia Pacific high income 
countries while this ratio was gradually decreased in United states 
and South Asia respectively3. Study conducted in Twin cities 
identified the association of knee OA with poor quality of life and 
history of fall4.  

Knee degenerative disorder causes functional impairment 
and marked movement limitations that lead to a negative impact on 
individual’s quality of life5. Knee Osteoarthritis affects around 13% 
of females and 10% of men over the age 60 years and this 
frequency increases to as higher as 40 percent over the age of 70 
years, while male patients have a lower likelihood ratio than 
women6. The common symptoms of knee OA included morning 
stiffness, crepitus, persistent pain and discomfort during mobility, 
that leads to the functional impairments and limitations7. Obesity, 
female gender congenital deformities, increasing age, hormonal 
changes in menopausal women, and muscle imbalances are 
commonly associated to risk factors of knee OA8. Abnormal wear 
and tear, fracture, trauma, muscle imbalances, articular cartilage  
dysfunction of knee joint facilitate the symptoms of knee OA9. The 
treatment of knee OA includes various pharmacological treatment 
such as steroids, analgesics10 as well as exercise therapy 
comprises various stretching, strengthening exercises and 
proprioception training. Recently manual therapy is also endorsed 
as an important intervention for the treatment of various 
degenerative disorders including various mobilization, and 
manipulation techniques11.  

Maitland Mobilization comprises of 5 grades ranges from 
pain relief to restore full range of motion. Literature supported that 
Maitland mobilization induced hypoalgesic effects, restore optimal  
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kinematics between the joint surfaces and also improve the 
functional status of joints.12, 13 Pain Release Phenomenon 
technique showed improvement in knee functional status and it’s 
also an effective technique in reducing the severity of pain when 
used in combination with conventional treatment and home 
exercise plan14. Another research concluded that Pain Release 
Phenomenon (PRP) along with kinesiotaping depicted drastic 
improvement in functional status  of patients with patellofemoral 
osteoarthritis.15 To our knowledge this is the first study in Pakistan 
that investigated the comparison of effectiveness of Maitland 
mobilization technique and compression therapy (PRP) for pain 
management, ROM and disability on early knee OA. Therefore, the 
aim of this study was to compare the effectiveness of Maitland 
mobilization versus pain release phenomena for pain, for Knee 
Range of motion and  knee functional healthy status (disability) in 
early knee osteoarthritis. 
 

METHODOLOGY 
 

This single blinded, randomized control trail was conducted at 
Department of Physical Therapy, Railway General Hospital, 
Rawalpindi, Pakistan. Study was completed within a duration of 6 
months. Sample size was calculated with the help of EpiTool16. 
Randomization was done by coin and toss method using 
convenience sampling technique. Participants aged between 35-60 
years including both genders, clinically diagnosed with stage 1 and 
2 knee osteoarthritis, associated with unilateral knee pain and 
decrease knee range of motion were included in this clinical trial17. 
Exclusion criteria were: lower extremity burn, infection, fracture, 
ligamentous injuries, Total Knee Replacement and Rheumatoid 
Arthritis18. Maitland Mobilization Group A having (n=24) 
participants and Pain release phenomena Group B (PRP) having 
(n=24) participants. Maitland’s mobilization technique comprises of 
various grades of passive and oscillatory movements known as 
manipulations applied on spine and peripheral joints to treat joint 
hypo mobility, discomfort and stiffness19. The grade of 
manipulation depends on the amplitude of oscillations20.21. Pain 
Release Phenomenon (PRP) technique including compression 
approach produce beneficial effects on the cartilage of 
degenerative joint and also used to treat patellar misalignment  
and functional status of knee joint22.  
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For Maitland Mobilization Group : Ultrasound was applied for 8 min 
at the start of treatment, Maitland Mobilization of 3 repetitions, and 
Hamstring, Gastrocnemius, Soleus and Rectus Femoris stretching 
of 3 sets of 10 repetitions with 10 seconds hold were given for 
tightened muscle. While Pain release phenomena (PRP) Group B 
received Ultrasound for 8 min at the start of treatment, pain release 
phenomena compression technique for 5 repetitions with 20 sec 
hold, and Hamstring, Gastrocnemius, Soleus and Rectus Femoris 
stretching of 3 sets of 10 repetitions with 10 seconds hold were 
given for tightened muscle. 

Goniometer was used to assess the knee Range of motions 
(ROM), and Numeric pain rating scale (NPRS) was used for 
measurement of pain intensity and knee health status  and 
disability was measured by Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC) scores. Numeric pain 
rating scale (NPRS) 23is a reliable, self-reported, scale to use to 
evaluate the intensity of pain. It has 11 points scoring system 
ranging from 0-10. 0 identify (“no pain”) while 10 identify (“worst 
imaginable pain”). 24 Data was collected by the help of semi 
structured questionnaire and informed consent of participants was 
also taken. 
Statistical Analysis: Descriptive analysis was done for the 
demographic variables. Nominal variables were analyzed by count 
and percentage. Variables were subjected to tests of normality 
(Shapiro-Wilk). The p-value of NPRS is less than 0.05 at 95% 
confidence interval, so the non-parametric test using (Mann 
Whitney U- test) was applied. However, analysis showed data was 
normally distributed for the knee ROM (flexion, extension) and 
knee health status (WOMAC scale). So parametric test including 
(independent t-test) was used. Base line measurements were 
taken and then measurements were taken after 6 weeks of 
treatment. IBM SPSS 24 was used for statistical analysis and 
presented in the form of tables.  

 

RESULTS 
 

Total 47 participants, were analyzed at the end of 6 weeks in which 
mean age in Experimental Maitland mobilization group A was 
45.3±6.06 while mean age in Experimental pain release 
phenomena (PRP) group B was 45.4±4.59. There was drop of 1 
patient from Group B due to some personal reasons. Majority of 
the participants in group A were females 83.3% while group 2 
contained 60.9% females. Descriptive characteristics are found in 
Table 1. Between-group analysis was done by Mann Whitney U 
test for Knee Pain intensity in early knee OA Patients: NPRS was 
significantly improved at post intervention having p value (0.03) 
(Table 2). For knee ROM between groups comparison of end value 
was assessed by Independent T-test. Knee flexion ROM was 
improved significantly at the end of 6 weeks having (p-
value=0.001) and knee extension ROM also improved with (p 
value=.002) (Table 3).  For knee WOMAC score, between groups 
comparison of end value was assessed by Independent T-test. 
WOMAC score showed significant (p value=.001) on post 
intervention (Table 4). 
 
Table 1: Socio-demographic characteristic of early knee OA 

Variables Attributes Experimental Maitland 
Mobilization group A 

Experimental 
(PRP) group B 

Age  45.3±6.06 45.4±4.59 

Gender Male 
Female 

16.7% 
83.3% 

39.1% 
60.9% 

Onset of 
pain 

3 months 
6 months 
9 months 
1 year 
>1 year 

25.0% 
16.7% 
25.0% 
16.7% 
16.7% 

17.4% 
39.1% 
31.7% 
13.0% 
8.07% 

 
Table 2: Knee pain intensity in early knee OA  

Variable Quartile(Q1) Median (Q2) Quartile(Q3) IQR Mann- Whitney U   
 

Z p-value (2-tailed) 

Maitland Mobilization group A 1.0 1.0 2.0 1 184.5 -4.25 0.03 
 (PRP) group B 2.0 3.0 3.0 1 

 
Table 3: Intergroup post-value comparison of Knee ROM(Flexion, Extension) scores in early knee OA  

Groups Mean  SD Mean 
Difference 

95% CI of difference d.f. p value (2 tailed) 

Lower Upper 

Knee flexion 

Group A (Maitland MobilizatioN ) 119.9 4.61 -10.38 -13.38 
 

-7.38 45 0.001 

Group B (PRP)  130.0 5.5 

Knee extesnion 

Group A (Maitland Mobilization) 13.3 4.53 6.33 4.22 8.44 45 0.002 

Group B (PRP) 7.04 2.20 

SD = Standard deviation, d.f. = Degree of freedom 

 
Table 4: Intergroup post-value comparison of WOMAC scores in early knee OA  

Groups Mean  SD Mean Difference 95% CI of difference d.f. p value (2 tailed) 

Lower Upper 

Group A (Maitland Mobilization) 57.08 13.4 15.7 7.745 23.818 45 0.001 

Group B (PRP) 41.3 13.8 

 

DISCUSSION 
 

The current clinical trial was intended to compare the effect of pain 
release phenomena and Maitland mobilization on pain, knee ROM 
and health status (disability) in patients with early knee 
osteoarthritis. Literature review identified there is a lack of 
evidence available on the comparison of effectiveness of Maitland 
mobilization effects and pain release phenome technique in early 
knee OA patients. The findings concluded that both groups 
showed improvement in Knee ROM and Disability but there was 
clinical significant improvement in pain intensity. Literature 
identified that findings of some previous clinical trials in which a 
combination of different mobilization/ soft tissue techniques with 
conventional physical therapy were used are in line with the 
findings of this study in terms of decreasing knee pain, disability 
and improvement in knee range of motion.  

In our recent trail pain release phenomena and Maitland 
mobilization produce potential benefit by reducing knee pain and 
discomfort.  Outcomes of this study correlate the results of study 
done by Ramya V. Rao et al. They identified the effects of two 
different mobilization techniques including Maitland mobilization in 
knee OA patients. NPRS was used to assess the knee pain and 
clinical trial showed both techniques were effective in reduction of 
knee pain25.  

In this RCT statically significant result were obtained 
regarding knee ROM(flexion and Extension). Study conducted by 
Sahreen Anwar, et al; also showed that Mulligan PRP was more 
effective in improving the functional status and knee ROM than 
conventional therapy26. Same findings were concluded in the latest 
study conducted by MIKLÓS POZSGAI et al in which combination 
of treatment approaches including Maitland mobilization on knee 
OA was used. They concluded that mobilization group was more 
productive in relief of knee pain , knee ROM(flexion & extension), 
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and betterment in functional status of  knee joint than conventional 
physical therapy alone13.  
The findings of our study can be acknowledged by the outcomes of 
previous clinical trials declared by Aniqa Kiran et al20, Priya Singh 
Rangey et al27 and other researchers. Furthermore, RCT done by 
Sana Shahid et al on Pain Release Phenomenon and conventional 
physical therapy. They used 6 weeks follow up treatment plan to 
assess knee pain and functional status of knee joint. They 
identified that pain release phenomena played an important role in 
reducing knee pain intensity and also decreasing knee disability by 
improving knee functional status .The time period used in this RCT 
is  quite similar to our study duration and outcomes achieved  in 
terms of decreasing pain intensity, and disability by improving 
functional status of knee joint are also facilitated the findings of 
study14.  
 

CONCLUSION 
 

The present randomized controlled trial provided evidence to 
support the use of physical therapy regimen in the form of Maitland 
mobilization and mulligan pain release phenomena technique in in 
patients with early knee osteoarthritis. It is concluded that both 
techniques are equally effective in decreasing knee pain, disability 
and improving knee ROMs of early knee OA. 
Limitations and Recommendations: This study has few 
limitations, firstly this clinical trial has conducted in single setting 
with a small sample size. In addition, only early stages of knee 
osteoarthritis were assessed. Therefore, future studies would be 
conducted on other stages of knee OA on longer follow-up duration 
(6 months -1 year), by using advanced objective tools. 
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