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1. INTODUCTION & LITERATURE REVIEW
	The proportion of people affected with symptomatic knee OA is likely to increase due to the aging of the population and the rate of obesity or overweight in the general population. About 13% of women and 10% of men aged 60 years and older have symptomatic knee OA.  About 10% of people aged over 55 years have painful disabling knee OA of whom one quarter is severely disabled. Prevalence of knee OA in men is lower compared with women. (1) 86.7% of people in the world (20 years and older) developed knee OA in 2020. (2) According to the studies, knee osteoarthritis (KOA) affects 13.6 percent of people in China, 5.78 percent population in India and 10.20 percent people in Bangladesh. According to a study conducted in Pakistan, knee osteoarthritis affects 28.0% of the urban population and 25.0% of the rural population (KOA).  (3)
	According to World Health Organization, Osteoarthritis (OA) is regarded a major public health problem. It is the major causes for impaired function that decreases quality of life (QOL) worldwide (4) and it is a degenerative joint disease that causes functional impairment and reduced quality of life. (5) Age, sex, genetic predisposition, prior joint trauma, and abnormal mechanical forces, mainly caused by obesity, all play a role in the development of osteoarthritis. (3) The pathogenesis of OA involves a degradation of cartilage and remodeling of bone due to an active response of chondrocytes in the articular cartilage and the inflammatory cells in the surrounding tissues. The release of enzymes from these cells breaks down collagen and proteoglycans, destroying the articular cartilage. The exposure of the underlying subchondral bone results in sclerosis, followed by reactive remodeling changes that lead to the formation of osteophytes and subchondral bone cysts. The joint space is progressively lost over time.
The primary symptoms of OA seen are joint pain, stiffness and limitation of movement. The capacity of a muscle to lengthen and enable a joint to move through a range of motion (ROM) is known as flexibility. (6)  In the first and second grades of knee osteoarthritis, muscular tightness (or) protective muscle spasm occurs in the knee musculature, with the extensors of the knee joint quadriceps weakening and reduced hamstring flexibility. (4)
	The specific programs that are typically run are a combination of programs such as strength training, aquatic, Tai Chi, aerobic, and hydrotherapy. Strength training, being the most common treatment approach for the management of patients with functional limitations, is prescribed to address the need to increase muscular strength and joint stability for improving WOMAC pain scores and quality of life. There is role of hydrotherapy in aiding normal walking and relieving joint pain. (6) Several adjunct therapies are used to treat knee OA treatments with the goal of maximizing outcomes for patients. Thermal modalities, laser therapy, therapeutic ultrasound, electrical stimulation, manual therapy techniques, taping, acupuncture, among others, are some interventions that are commonly used. (7)
	Soft tissue mobilization with the Graston instrument has recently been shown to be successful in promoting hamstring extensibility in shortened hamstrings. (8) By releasing adhesions with stainless steel tools and eliciting a local inflammatory response, this technique is designed to facilitate connective tissue remodeling. Techniques such as proprioceptive neuromuscular facilitation (PNF), static stretching, and active release technique have also been shown to lengthen hamstrings. The physiological reflex mechanism that activates the Golgi tendon organ and causes autogenic inhibition in the agonist muscle is the basis of PNF stretching. (9) 
Tahir Mahmood et al. in 2021 showed in his research work that IASTM is successful for early recovery. By using such instrumental techniques, the risk of discomfort and pain associated with overuse of manual techniques can be avoided. This technique can help to prevent musculoskeletal disorders by requiring less force when using mechanical force through instruments.(10)
Meena.V et al. in 2016 concluded in a research that PNF Hold relax stretching combined with moist heat improved pain relief and hamstring flexibility more than static stretching combined with moist heat.(4)
Joseph Paul concluded in his study that M2T blade IASTM combined with traditional physiotherapy improved VAS, WOMAC, and knee ROM better than conventional physiotherapy alone.(11)
	Harrison K et al. in 2020 contrasted the efficacy of IASTM and Massage with PNF Stretching (MAS/PNF) in enhancing hamstring muscle tightness and subjective reporting of tightness in physically active individuals. The IASTM group recorded significantly higher levels of discomfort during treatment delivery; however, the discomfort was mild and not severe at 24 and 48 hours after treatment.(12)
	Leanna concluded that IASTM is effective for treating tight hamstring muscles and PNF is effective not only for improving passive ROM but also for improving active ROM. This study was done in university students with small sample size. Age group for recruitment of participants was also different. Hip flexion range of motion was measured with a passive straight leg raise (for IASTM) or active straight leg raise (for PNF) before and after stretching. Participants performed a self-static stretch on one leg and received the alternative intervention on the contralateral leg. The two studies were analyzed separately for reliability indices and significant differences between interventions. (9)
	Previous studies were done on young population with age group between 18-24 years no history of hamstring pathology, no long term follow up and small sample size. This study will focus on age group between 35-50 years in which people are more susceptible to develop osteoarthritis. This study will find the effects of Graston technique on hamstring flexibility in knee OA, as there was very little research work done in Pakistan on Graston technique.
                      2.  OBJECTIVE &HYPOTHESIS OF STUDY
 	Objectives
To compare the effects of Ergon technique and proprioceptive neuromuscular facilitation (PNF) stretching for improving hamstring flexibility in patient with knee osteoarthritis
	Hypothesis
2.1.1. True Hypothesis: There will have effects of Ergon technique and PNF stretching for improving hamstring flexibility in patients with Knee Osteoarthritis.
2.1.2. Null Hypothesis: There will be no effects of Ergon technique and PNF stretching for improving hamstring flexibility in patients with Knee Osteoarthritis.




                       3.  MATERIAL &METHODS
3.1.     Study Design
It will be a Randomized Control Trial with two treatment groups. Group A: (Ergon technique) and Group B: (PNF stretching). Randomization will be done by sealed envelope method. 
3.2.     Sample Size
[image: ]This study would include total 60 participants which would be divided into two treatment groups. 30participants will be included in each group. Sample size was calculated by open Epitool.(12)
. 
3.3.    Study Duration
	The study will be conducted for 6 months duration after the approval of the research board.
3.4.    Sampling Technique
Non probability Purposive Sampling will be used
3.5.     Study Setting
The study will be conducted at Railway General Hospital Rawalpindi. 
3.6.      Selection Criteria
3.61 .    Inclusion Criteria
  Participants falling in the category below will be included into the study:
· Age: 35 - 50years
· Both genders
· Unilateral/bilateral OA
· Participants with unilateral/bilateral hamstring tightness 
· >200 from AKE test
· Grade 1 and 2 in Kellegren and Lawrence criteria for knee OA
3.62.   Exclusion Criteria
           Participant failing to fall in the category below will be excluded from the study:  
· Any lower extremity injury in past 3 months 
· Any fracture or surgery done for pelvis, hip or knee. 
· Any neurological symptoms. 
· Any recent knee reconstructive surgery
· Burns of lower extremities
· Other musculoskeletal disorders associated with knee joint, IT band, adductor muscle and Sartorius muscle tightness

3.7.        Tools
3.71.      Visual Analog Scale (VAS)
	   The visual analogue scale or visual analog scale (VAS) is a measurement instrument for subjective characteristics or attitudes that cannot be directly measured. When responding to a VAS item, respondents specify their level of agreement to a statement by indicating a position along a continuous line between two end-points. The visual analog scale (VAS) is a validated, subjective measure for acute and chronic pain. Scores are recorded by making a handwritten mark on a 10-cm line that represents a continuum between “no pain” and “worst pain. It is used to find out the intensity of pain.(13)

3.72.        Contoured stainless steel instrument
           Graston Technique, instrument assisted soft tissue mobilization (IASTM) will be applied to the posterior thigh with a contoured stainless steel instrument.

 3.73.       WOMAC
            The Western Ontario and McMaster Universities Arthritis Index (WOMAC) is widely used in the evaluation of Hip and Knee Osteoarthritis. It is a self-administered questionnaire consisting of 24 items divided into 3 subscales. (14)

 3.74.      AKE test
          The Active Knee Extension Test is used to assess hamstring muscle length and the range of active knee extension in the position of hip flexion. (15)
The participant is asked to lie supine with 90◦hip and knee flexion and neutral ankle joint position so that the thigh is vertical and the lower leg is horizontal. A pelvic strap was applied around the anterior superior iliac spine (ASIS) to prevent any compensatory movement. The participant then extends the knee and the knee angle is measured using a goniometer (16)
[image: ]

 3.8.       Intervention
	Participants will be randomly divided in two treatment groups i.e. Group A and Group B through sealed envelope method. Hot pack for 15 min will be applied for 15 minutes before giving the intervention. Ergon technique will be applied to group A along with strengthening exercise. Proprioceptive Neuromuscular Facilitation (PNF) stretching will be given to group B along with strengthening exercise. A 35 minute session will be given to the patients and 3 sessions will be given once a week. Intervention will be given for 6 weeks. (Table 1)
Table 1: Detail Intervention Protocol
	Treatment duration and frequency
	· 35 minute session will be given to the patients
· 3 sessions/week for 6 weeks

	Group A (ERGON technique)
	· Hot pack will be applied for 15 minutes.
· Patient position: Patient will be asked to lie prone with knee flexion approximately 45◦. 
· Position of therapist: Therapist will be standing at the affected side of patient. 
· Technique: Massage cream will be applied on the hamstring and overactive or short muscle fibres or bands that are restricted will be identified. The instrument will be applied parallel to the muscle fibers, both in a distal to proximal and them proximal to distal direction as needed to address restrictions Then gentle massage stroking from the origin to the insertion will be performed using the instrument without causing any discomfort or pain. IASTM will be applied for 5 minutes using contoured stainless steel instrument. (16)

	Group B (PNF stretching)
	· The patient will be laid down prone and moist heat will be given for 15 minutes prior to stretching the hamstrings. 
· Then patient will be lying supine with hip in 90⁰ of flexion. Patient’s knee will be extended until a very mild stretching sensation is felt in hamstring muscles. 
· Then patient will be asked to flex the knee against the resistance applied by hand of therapist. 
· The patient will be asked to use a force of around 50% of maximal strength and an isometric form of contraction will be gained in the hamstring muscles. The patient will hold the contraction for 8 seconds and then the therapist command to relax the hamstring muscle.
· Immediately after the muscle relaxation the therapist further stretches the hamstring muscles up to a point where the subject reported a mild to moderate stretching sensation without any pain and will be held for 30 seconds.
· The procedure will be repeated 3 times in every session. (4)

	Strengthening exercises
	· Strengthening exercises for quadriceps and hamstring will then be performed in both groups
· Isometrics exercises of Quadriceps: By placing a towel roll below the knee and press and hold for 20 seconds, 5 sets.
· Isometrics exercises Hamstrings:  By placing a towel roll below the knee and press and hold for 20 seconds, 5 sets.
· Wall sits: For 10 seconds, 5 sets. (17)
















 3.9.    Data Collection Procedure
[image: ]
Figure 1: Consort Flow Diagram


 3.10.   Data analysis
 Data will be analyzed using SPSS version 23.
 3.11	Gant Chart
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ANNEXURES
Anexure 1: Consent form (English)
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Anexure 2: Consent form (Urdu)

[image: Consent form Urdu]
Anexure 3: Demographics form & Questionnaires
Comparison of Ergon Technique versus PNF Stretching on Hamstring Flexibility in Patients with Knee Osteoarthritis 
Section 1
Demographics History:
Name: ______________________ Age:_______ Gender: a) Male   b) Female
Marital status:  a) Married   b) Unmarried   c) Widow   d) Divorced
Education: a) No formal education   b) Up to primary   c) Up to secondary   d) Above secondary
Weight (kg): _________ Height (cm): ___________ BMI: (kg/m2):________
History of knee pain: ______________
Section 2
Osteoarthritis related questions:
1. Do you have unilateral or bilateral knee OA?
   a) Unilateral   b) Bilateral   
2. Grade of Knee Osteoarthritis according to Kellegren and Lawrence criteria:
a) Grade 1    b) Grade 2     
SECTION 3
Tools:
	Variables
	Baseline Assessment
	Assessment at 6th Week

	AKE Test
	Right 
	
	

	
	Left 
	
	

	VAS
	
	

	WOMAC
	
	



Visual Analog Scale
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[image: C:\Users\Zara\Downloads\womac-osteoarthritis-index\womac-osteoarthritis-index-1.jpg] Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
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CONSENT FORM

The study you are about to participate is “Comparison of Ergon Technique versus PNF
Stretching on Hamstring Flexibility in Patients with Knee Osteoarthritis”. The study has no
potential harm to participants. All data collected from you will be coded in order to protect your
identity, and should not be disclosed to anyone. Following the study there will be no way to
connect your name with your data. Any additional information about the study results will be

provided to you at its conclusion, upon your request.

You are free to withdraw from the study at any time. You agree to participate, indicating that you
have read and understood the nature of the study, and that all your inquiries concerning the

activities have been answered to your satisfaction.

Name: Date:

Signature:
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