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Abstract 

Background: Shoulder pain is common and important musculoskeletal problem. It is reported that peri- arthritis shoulder is 

mostly commonly seen in 2-5% of general population, 19% with type 2 diabetes and hyperthyroidism diseases. Peri – arthritis 

shoulder is most commonly seen women than male between the ages of 40-65 years. Among manual therapy, Proprioceptive 

Neuromuscular Facilitation (PNF), Muscle Energy Techniques (MET) in peri – arthritis shoulder has been well studied. 

Comparing effect of PNF and MET is probably under studied; hence this study aims to find out the effectiveness of PNF and 

MET on Unilateral peri- Arthritis Shoulder. 

Objective: To study the effectiveness of Proprioceptive Neuromuscular Facilitation and Muscle Energy Technique on range of 

motion and Shoulder Pain and Disability Index (SPADI) in participants with Unilateral peri- Arthritis Shoulder.  

Methodology: A total of 40 participants with peri – arthritis shoulder meeting the inclusion and exclusion criteria were allocated 

into two groups to receive four week treatment of PNF and MET. Pre and post intervention scores were measured.  

Results: Post intervention scores of PNF and MET in terms of ROM and SPADI showed significant improvement (p=0.001).In 

group A(PNF) post intervention mean value of shoulder flexion was 118.8 ± 22.73, shoulder extension 48.10 ± 9.49, shoulder 

abduction 114.60 ± 21.8, shoulder internal rotation 64.35 ± 9.46, shoulder external rotation 68.85 ± 14.83 and SPADI 33.91 ± 

8.89% and in group B(MET) shoulder flexion was 90.55 ± 24.11, shoulder extension36.95 ± 9.79, shoulder abduction 92.55 ± 

27.06, shoulder internal rotation56.50 ± 9.05, shoulder external rotation54.95 ± 14.61 and SPADI 13 ± 9.06%. But on 

comparison between two groups, it was observed that there was group A (PNF) showed statistically significant than group B 

(MET). 

Conclusion: The prospective comparative study concluded that PNF is effective in increasing ROM and reducing percentage of 

SPADI than MET in participants with unilateral peri-arthritis shoulder. 
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Introduction 

Shoulder joint is a synovial ball and socket type of joint. It 

has a highest degree of freedom as well as it is most mobile 

joint in the body. Structurally it is a weak joint because the 

glenoid cavity is too small and shallow to hold the head of 

humerus in place. This arrangement permits greater mobility. 

Stability of joint is provided by muscles, coraco-acromial 

arch, musculo-tendinous cuff and glenoid labrum [1]. 

Shoulder pain is common and important musculoskeletal 

problem. The most common causes of shoulder pain and 

disability in primary care are rotator cuff disorders, 

glenohumeral disorders and diseases, referred neck pain, 

traumatic disorder and acromioclavicular joint disorders [2]. 

Peri – arthritis shoulder is characterized by painful and 

limited active and passive range of motion. Peri- arthritis 

shoulder also called as adhesive capsulitis, frozen shoulder, 

stiff and painful shoulder, scapula humeral peri-arthritis, 

tendinitis of short rotators and adherent subacromial bursitis 
[3]. It is reported that peri- arthritis of shoulder is most 

commonly seen in 2-5% of general population, 19% with 

type 2 diabetes and hyperthyroidism diseases [4, 5]. Peri – 

arthritis of shoulder is most commonly seen between the ages 

of 40 and 65 years.6 Women are more commonly affected 

than male because sexual hormones are responsible for 

adhesive capsulitis. Lower level of testosterone could 

influence the epidemiology of adhesive capsulitis [7, 8, 9].  

There are four stages of peri-arthritis shoulder. Stage I 

(Synovium stage), Stage II (Freezing stage), Stage III (Frozen 

stage) and Stage IV (Thawing stage).In peri- arthritis 

shoulder pain is located over the antero-lateral aspect of the 

joint and radiates to the anterior aspect of the upper arm. 

Tenderness is generalized about the humeral head and over 

the bicipital groove. Active and passive motions are limited 

in all directions; pain gets aggravated at the end of motion [10].  

The goal of treatment of peri – arthritis shoulder is to restore 

pain and to achieve complete range of motion. It can be 

treated with conservatively and operatively. The 

Proprioceptive Neuromuscular Facilitation treatment method 

is an important treatment to increase the flexibility, stability 

and muscle strength [11] Proprioceptive Neuromuscular 



International Journal of Multidisciplinary Research and Development 

160 

Facilitation stretch is a technique commonly used in clinical 

environments to enhance both active and passive range of 

motion with the ultimate goal to optimize motor performance 

and rehabilitation [12, 13]. 

Muscle Energy Technique is a form of osteopathic 

manipulative diagnosis and treatment in which the patient’s 

muscles are actively used on request, from a precisely 

controlled position, in a specific direction, against a distinctly 

executed physician counterforce. Muscle Energy Techniques 

are used in treatment of somatic dysfunction especially 

decreased range of motion, muscular hyper tonicity and pain. 

Muscle Energy Techniques are form of soft-tissue, joint 

manipulations or mobilizations, derived from osteopathic 

medicine, employed in the treatment of musculoskeletal 

dysfunction [14]. 

There are number of reports on effects of Muscle Energy 

Technique on peri arthritis shoulder and effects of 

Proprioceptive Neuromuscular Facilitation and conventional 

physiotherapy on peri – arthritis shoulder. However, to the 

best of knowledge, the comparison of effectiveness of Muscle 

Energy Technique and Proprioceptive Neuromuscular 

Facilitation technique in peri – arthritis shoulder patients 

have not been much studied. With background of 

consideration, the present study has been planned find out the 

effectiveness of Muscle Energy Technique (MET) and 

Proprioceptive Neuromuscular Facilitation (PNF) 

intervention among subjects with peri- arthritis shoulder. 

 

Method 

The study conducted was a prospective comparative study. 

40 participants were included in the study according to the 

inclusion and exclusion criteria. They were explained about 

the study and the intervention. The participants were briefed 

about the nature of study, the duration of intervention and the 

intervention being used in the language best understood by 

the participant. An informed written consent form, previously 

approved by the Institutional Ethical Committee (Dr. A. P. J. 

Abdul Kalam College of Physiotherapy, Loni) was then 

obtained from the participants. The demographic data and a 

detailed assessment were collected. Participants were 

subsequently allocated into two groups based on the method 

of simple randomized sampling. Intervention was given for 

5days for 4 weeks Range of Motion and SPADI (Shoulder 

Pain and Disability Index) questioner was taken pre and post 

intervention then results were tabulated. 

 

Procedure 

The two groups were treated as follows: Group A (PNF) and 

Group B (MET). The intervention was given for the duration 

of 5 days per week for 4 weeks and session was for 20 min 

per session. 

 

Group A: Group A was treated with Proprioceptive 

Neuromuscular Facilitation of D1 flexion, D1 extension, D2 

flexion and D2 extension [15]. 

 

PNF for Shoulder D1 Flexion 

Participants were positioned in supine. Therapist placed 

middle and index finger of hand in palm of participants hand 

and other hand on volar surface of distal forearm of elbow. 

Therapist apply quick stretch to wrist and finger and instruct 

participants to squeeze finger, turn palm, pull arm up and 

across your face against resistance applied by therapist. 

Therapist complete pattern with arm across the face in 

shoulder flexion, adduction, external rotation, partial elbow 

flexion, forearm supination and wrist and finger flexion. This 

procedure was for 10 repetitions per set, 3 sets per session. 

 

PNF for Shoulder D1 Extension 

Participants were positioned in supine. Therapist placed hand 

over dorsal surface of participants hand and finger with 

therapist hand using lumbrical grip and other hand on 

extensor surface of arm just proximal to elbow. Then 

therapists applied quick stretch to wrist and finger extensor 

and instruct participants to open hand then push arm down 

and out. Therapist completes the pattern in shoulder 

extension, elbow extension, abduction, internal rotation, 

elbow extension, forearm pronation, wrist and finger 

extension. This procedure was for 10 repetitions per set, 3 

sets per session.  

 

PNF for Shoulder D2 Flexion 

Participants were positioned in supine. Therapist placed one 

hand on dorsum of hand using lumbrical grip and other hand 

over dorsum surface of forearm close to elbow. Therapist 

applies quick stretch to wrist and finger extensors and 

instructs participants to open hand and turn it to your face; lift 

your arm up and out and point thumb out. Therapist 

completes the pattern in shoulder flexion, abduction, external 

rotation, elbow extension, forearm supination, wrist and 

finger extension. (The arm should be 8-10 inch from ear, 

thumb shoulder be pointing to floor.) 

 

PNF for Shoulder D2 Extension 

Participants were positioned in Supine. Therapist placed 

index and middle finger of hand in palm of participants and 

other hand on volar surface of forearm or distal humerus. 

Therapist applies quick stretch to wrist and finger and 

instructs the participant to squeeze therapist finger and pull 

down across your chest. Therapist complete the pattern in 

shoulder extension, adduction, internal rotation, elbow 

extension, forearm pronation, wrist and finger flexion. (The 

forearm should cross the umbilical). 

 

Group B: Group B was treated with Muscle Energy 

Technique for flexion, extension, abduction, medial rotation 

and lateral rotation of shoulder [16]. 

 

MET for Shoulder Flexors 

Participants were positioned supine on treatment table with 

shoulder and elbow flexed. Therapist placed one hand under 

scapula and other hand over distal part of humerus. The 

participants were instructed to extend shoulder against 

approximately 25% of force applied by therapist. This force 

was maintained for 5-10 second. Then participant were allow 

to relax and new movement barrier was engaged. After 5-10 

second of contraction and complete relaxation of efforts, 

therapist gently checks the increase range of motion. This 

procedure was repeated for 3 times. 

 

MET for Shoulder Extensors 

Participants were positioned side lying at the side of table 

with involved shoulder up. Therapist placed hand over 

posterior aspect of humeral head and other hand on the distal 

humerus to extend the shoulder and take up the tissue tension 

to restrictive barrier of shoulder extension. The participants 

were instructed to flex shoulder against approximately 25% 

force applied by therapist. This force was maintained for 5- 
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10 second. Then participant were allow to relax and new 

movement barrier was engaged. After 5-10 second of 

contraction and complete relaxation of efforts, therapist 

gently checks the increase range of motion. This procedure 

was repeated for 3 times. 

 

MET for Shoulder Abductors 

Participants were position in side lying at the edge of the table 

with involved shoulder up. Therapist stands perpendicular to 

participant and placed participants hands in abduction (arm 

needs to neutral). Therapist placed one hand around the 

proximal humerus with finger tips at superior portion of the 

humerus. Participants were instructed to adduct shoulder 

against approximately 25% force applied by therapist. This 

force was maintained for 5- 10 second. Then participant were 

allow to relax and new movement barrier was engaged. After 

5-10 second of contraction and complete relaxation of efforts, 

therapist gently checks the increase range of motion. This 

procedure was repeated for 3 times. 

 

MET for Shoulder Lateral Rotators 

Participants were position in supine at the side of table 

shoulder 90 degree abduction and elbow 90 degree flexion. 

Therapist placed one hand on clavicle and other hand over 

forearm. Therapist move the arm into lateral rotation until 1st 

barrier of motion was reached. Participants were instructed to 

perform medial rotation against approximately 25% force 

applied by therapist. This force was maintained for 5- 10 

second. Then participant were allow to relax and new 

movement barrier was engaged. After 5-10 second of 

contraction and complete relaxation of efforts, therapist 

gently checks the increase range of motion. This procedure 

was repeated for 3 times. 

 

MET for Shoulder Medial Rotators 

Therapist stood on the affected side of the participant. 

Participants were position Supine at the side of table shoulder 

90 degree abduction and elbow 90 degree flexion. Therapist 

placed one hand on the top of shoulder and other over 

forearm. Therapist move the arm into medial rotation until 1st 

barrier of motion was reached. Participants were instructed to 

perform lateral rotation against approximately 25% force 

applied by therapist. This force was maintained for 5- 10 

second. Then participant were allow to relax and new 

movement barrier was engaged. After 5-10 second of 

contraction and complete relaxation of efforts, therapist 

gently checks the increase range of motion. This procedure 

was repeated for 3 times. 

 

Data analysis 

The results were analyzed on basis of data obtained pre and 

post intervention using Shoulder Pain and Disability Index 

(SPADI) and goniometer to check the shoulder range of 

motion. Data was analyzed using SYSTAT version 12. 

Descriptive statistics for all outcome measures were 

expressed as mean, standard deviations and test of 

significance such as paired “t” test used for comparing the 

data within each group and unpaired “t” test for comparing 

the data between the groups. 

 
Table 1: Comparison of mean values of all parameters in from Pre to Post treatment in Group A-PNF (n=20) 

 

Parameters (In Degree) 
Pre treatment Post treatment 

Student’s Paired ‘t’ test value ‘p’ value Result / Significance 
Mean ± SD Mean ± SD 

Flexion 73.10 ± 6.81 118.8 ± 22.73 13.83 p=0.001 Significant 

Extension 26.25 ± 6.81 48.10 ± 9.49 11.98 p=0.001 Significant 

Abduction 67.75 ± 26.08 114.60 ± 21.68 8.77 p=0.001 Significant 

Internal Rotation 44.25 ± 9.94 64.35 ± 9.46 9.26 p=0.001 Significant 

External Rotation 42.70 ± 15.88 68.85 ± 14.83 7.61 p=0.001 Significant 

SPADI 78.4 ± 8.31% 33.91 ± 8.89% 23.12 p=0.001 Significant 

 
Table 2: Comparison of mean values of all parameters in from Pre to Post treatment in Group B -MET (n=20) 

 

Parameters 
Pre treatment Post treatment 

Student’s Paired ‘t’ test value ‘p’ value Result / Significance 
Mean ± SD Mean ± SD 

Flexion 0 74.80±24.06 90.55±24.11 2.92 p=0.001 Significant 

Extension 26.15±8.53 36.95±9.79 5.27 p=0.001 Significant 

Abduction 72.95±26.92 92.55±27.06 3.24 p=0.001 Significant 

Internal Rotation 45.75±9.41 56.50±9.05 5.21 p=0.001 Significant 

External Rotation 43.00±14.49 54.95±14.61 3.67 p=0.001 Significant 

SPADI 73.33%±12.01% 46.13%±9.06% 11.54 p=0.001 Significant 

 
Table 3: Comparison of mean values of all parameters at Post treatment in Group A - PNF and in Group B - MET (n=20) 

 

Parameters (In Degree) 
Group A Group B 

Student’s Unpaired ‘t’ test value ‘p’ value Result / Significance 
Mean ± SD Mean ± SD 

Flexion 118.8 ± 22.73 90.55 ± 24.11 2.26 p=0.097 Significant 

Extension 48.10 ± 9.49 36.95 ± 9.79 1.99 p=0.084 Significant 

Abduction 114.60 ± 21.68 92.55 ± 27.06 2.12 p=0.081 Significant 

Internal Rotation 64.35 ± 9.46 56.50 ± 9.05 2.03 p=0.091 Significant 

External Rotation 68.85 ± 14.83 54.95 ± 14.61 2.09 p=0.094 Significant 

SPADI 33.91 ± 8.89% 46.13 ± 9.06% 2.98 p=0.001 Significant 
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Table 4: Comparison of Percentage increased/decreased in mean 

values of all parameters from Pre-treatment to Post treatment in 

Group A - PNF and in Group B - MET (n=20) Each 
 

Parameters 

 

Percentage increase/decrease from 

Pre-treatment to Post treatment 

Group A Group B 

Flexion 62.51% 23.78% 

Extension 83.24% 23.18% 

Abduction 69.15% 19.24% 

Internal Rotation 45. 42% 12.20% 

External Rotation 61.24% 20.19% 

SPADI -56.74% -36.03% 

 
Result 

The results of present study showed significant difference in 

Range of Motion and percentage of Shoulder Pain and 

Disability Index (SPADI) after 4 weeks of treatment between 

the groups (Proprioceptive Neuromuscular Facilitation and 

Muscle Energy Technique) in participants with unilateral peri 

– arthritis shoulder. 

 

Discussion 

The results of study showed that both Proprioceptive 

Neuromuscular Facilitation (PNF) and Muscle Energy 

Technique (MET) are effective in improving the shoulder 

range of motion in participants with unilateral peri- arthritis 

shoulder. Then after data analysis results of present study 

showed that PNF technique is more effective in improvement 

of range of motion and reduction in percentage of SPADI 

than MET in participants with unilateral peri – arthritis 

shoulder.  

PNF is aimed at relaxing tense muscles and restricted joints 

to make quick gains in ROM [17]. PNF technique includes 

patterns of movements that are rotational, multi-axial and 

multidirectional which provides proper neuromuscular 

function. These movements are used to decrease pain, 

increase the range of motion and improve the function. PNF 

activates agonist and antagonist which provide the greatest 

potential for muscle tendon as it lengthens the Golgi tendon 

organ which stimulates relaxing antagonist muscles [18, 19]. 

In MET, the reduction in pain is due to joint movement and 

isometric muscle contraction that will stimulate joint and 

muscle proprioceptors. This may produce pain relief 

according to the Gate-control theory, where mechanoreceptor 

afferents carried by large diameter axons inhibit nociceptors 

afferents at the dorsal horn of the spinal cord. MET stimulates 

joint proprioceptors via the production of joint movement or 

the stretching of a joint capsule, may be capable of reducing 

pain by inhibiting the smaller diameter nociceptive neuronal 

input at the spinal cord level. MET is not so effective in 

improving shoulder ROM and function in adhesive capsulitis 

because post isometric relaxation appears to reach mainly the 

muscular parts of the treated motion segment and less to the 

other parts such as affiliated joint capsule, ligaments and 

fascia [20]. MET mainly works on reducing spasm or tightness 

of muscle by first resetting the muscle spindle and inhibiting 

the muscles by activating the Golgi tendon. Proposed 

mechanism by which passive manual stretches facilitates the 

collagen and regain of muscle length. This would then allow 

for increased joint ROM. The possible explanation of the 

increase in ROM relies on the effect of autogenic inhibition. 

The effect of MET for increase in range of motion can be 

explained on the basis of physiological mechanisms behind 

the changes in muscle extensibility- reflex relaxation, 

viscoelastic changes and changes to stretch changes. 

Combination of contractions and stretches is more effective 

because the forces could produce increased viscoelastic 

change. The effect of PNF to increase in ROM, PNF is a 

technique involving combinations of alternating contraction 

and stretches. Whose goal is facilitation of agonist muscle 

thereby increase the recruitment of additional motor neurons 

or increase the excitability of the motor neurons [21, 22]. 

Parveen kumar et al. (2015) stated that PNF exercise are more 

effective in improving in flexibility. The findings indicate 

that it is possible to significantly increase range of motion in 

people with chronic low back pain by use of a 4-week 

intensive PNF exercise program. PNF exercises take 

advantage of the body’s inhibitory reflexes to improve 

muscle relaxation. This muscle relaxation allows a greater 

stretch magnitude during stretch training, which should result 

in superior gains in flexibility. In the present study also PNF 

groups shows more improvement than MET group [23]. 

Comparison between the two groups revealed that there were 

faster improvement in the group A than group B which 

proved Proprioceptive Neuromuscular Facilitation is 

effective than Muscle Energy Technique. Based on the results 

of this both study, the Muscle Energy Technique and 

Proprioceptive Neuromuscular Facilitation are effective 

methods to increase shoulder range of motion and for 

reduction of SPADI score in participants with unilateral peri- 

arthritis shoulder. PNF stretching is more effective than the 

MET in increasing range of motion and decreasing 

percentage of SPADI score. 

 

Conclusion 

On the basis of present study, it can be concluded that PNF is 

effective in increasing range of motion and reducing 

percentage of SPADI score than MET group in participants 

with unilateral peri –arthritis shoulder. 
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Implications to practice 

The use of various electrotherapeutic modalities and 

mobilization techniques can relieve the peri – arthritis 

shoulder but the rehabilitation is incomplete without focusing 

the treatment to the shoulder muscles (which are a recognized 

cause of shoulder pain). To treat peri – arthritis shoulder 

various conventional physiotherapeutic treatments are used 

but the use of Proprioceptive Neuromuscular Facilitation and 

Muscle Energy Technique is rare. Now days, when 

everybody wants quick relief from pain, Proprioceptive 

Neuromuscular Facilitation and Muscle Energy Technique 

can be considered as an effective, safe and simple option to 

reduce the pain, to improve range of motion and to reduce 

functional disability. Hence, Proprioceptive Neuromuscular 

Facilitation and Muscle Energy Technique must be used in 

clinical practice to reduce pain, to increase the ROM and to 

reduce functional disability. 
 

Reference 

1. Chaurasia’s BD. Human Anatomy Reginonal and 

Applied Siddection and Clinical Volume1 6th Edition. 

2. Mitchell C, Adebajo A, Hay E, Carr A. Shoulder Pain: 



International Journal of Multidisciplinary Research and Development 

163 

Diagnosis and Management in Primary Care. BMJ: 

British Medical Journal. 2005; 331(7525):1124. 

3. Neviaser JS. Adhesive Capsulitis of the Shoulder: A 

Study of the Pathological Findings in Periarthritis of The 

Shoulder. JBJS. 1945; 27(2):211-22. 

4. Aydeniz A, Gursoy S, Guney E. Which Musculoskeletal 

Complications Are Most Frequently Seen in Type 2 

Diabetes Mellitus? Journal of International Medical 

Research. 2008; 36(3):505-11. 

5. Balamurugan J, Raj RV, Raja PR, Nagaraj S, Preethi S. 

Total End Range Time and Maitland’s Antero-Posterior 

Glide Mobilization in Frozen Shoulder of Type II 

Diabetic Subjects. Int J Pharm Ind Res. 2012; 2:366-70. 

6. Lee M, Haq AM, Wright V, Longton EB. Peri arthritis 

of The Shoulder: A Controlled Trial of Physiotherapy. 

Physiotherapy. 1973; 59(10):312-5. 

7. Hand GC, Carr AJ. Natural History and Genetics of 

Frozen Shoulder A 1–20 Year Follow Up of 273 Patients 

in orthopedic Proceedings. The British Editorial Society 

of Bone & Joint Surgery. 2005; 87(sup 2):161-161. 

8. Whited, Choih, Peloquinc, Zhuy, Zhangy. Secular Trend 

of Adhesive Capsulitis. Arthritis Care Res (Hoboken). 

2011; 63(11):1571-1575.  

9. Bragam, Bhasins, Jasujar, Pervins, Singhr. Testosterone 

inhibits Transforming Growth Factor-Β Signaling 

During Myogenic Differentiation and Proliferation of 

Mouse satellite Cells: Potential Role of Follistatin in 

Mediating Testosterone Action. Molcellendocrinol. 

2012; 350(01):39-5 

10. Lokesh M, Raja R, Prashantha S, Rajeev A. Comparision 

Of Effectiveness of The Combination of Muscle Energy 

Techniques and Conventional Physiotherapy Over 

Conventional Physiotherapy Alone in Periarthritis of 

Shoulder: A Randomized Study. Journal of Evolution of 

Medical and Dental Sciences. 2015; 4(4):545-55. 

11. Ryu KN, Lee SW, Rhee YG, Lim JH. Adhesive 

Capsulitis of the Shoulder Joint: Usefulness of Dynamic 

Sonography. Journal of Ultrasound in Medicine. 1993; 

12(8):445-9. 

12. Lee JH, Park SJ, Na SS. The Effect of Proprioceptive 

Neuromuscular Facilitation Therapy on Pain and 

Function. Journal of Physical Therapy Science. 2013; 

25; 25(6):713-6. 

13. Adler SS, Beckers D, Buck M. PNF in Practice: An 

Illustrated Guide. Springer Science & Business Media, 

2007. 

14. Leon Chaitow, Muscle Energy Techniques. 2008, 4. 

15. Kisner C, Colby LA. Therapeutic Exercise. Foundations 

and Techniques. 2002; 4. 

16. Shamus E, Van Duijn AJ. Manual Therapy of the 

Extremities. Jones & Bartlett Learning, 2016. 

17. Hindle K, Whitcomb T, Briggs W, Hong J. 

Proprioceptive Neuromuscular Facilitation (PNF): Its 

Mechanisms and Effects on Range of Motion and 

Muscular Function. Journal of Human Kinetics. 2012; 

31:105-13. 

18. Kumari C, Sarkar B, Banerjee D, Alam S, Sharma R, 

Biswas A. Efficacy of Muscle Energy Technique as 

Compared to Proprioceptive Neuromuscular Facilitation 

Technique in Chronic Mechanical Neck Pain: A 

Randomized Controlled Trial. International Journal of 

Health Sciences and Research (IJHSR). 2016; 

6(11):152-61. 

19. Falla D, Jull G, Russell T, Vicenzino B, Hodges P. Effect 

of Neck Exercise on Sitting Posture in Patients with 

Chronic Neck Pain. Physical Therapy. 2007; 87(4):408-

17. 

20. Buchmann J, Wende K, Kundt G, Haessler F. Manual 

Treatment Effects to The Upper Cervical Apophysial 

Joints Before, During, and After Endotracheal 

Anesthesia: A Placebo-Controlled Comparison. 

American Journal of Physical Medicine & 

Rehabilitation. 2005; 84(4):251-7. 

21. John Franklin CV, Kalirathinam D, Palekar T, Nathani 

N. Effects of PNF Training for Chronic Low Back Pain. 

IOSR J Nursing Health Sci. 2013; 2(4):41-52. 

22. Kaur K, Singh S. Efficacy of Muscle Energy Technique 

with Deep Heating in Nonspecific Neck Pain. Journal of 

Medicine and Medical Research. 2015; 3(1):12-17. 

23. Kumar P, Moitra M. Efficacy of Muscle Energy 

Technique and PNF Stretching Compared to 

Conventional Physiotherapy in Program of Hamstring 

Flexibility in Chronic Nonspecific Low Back Pain. 

Quadriceps Femoris Strength Training: Effect of 

Neuromuscular Electrical Stimulation vs Isometric 

Exercise in Osteoarthritis of Knee. 2015; 9(3):103. 


