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ABSTRACT 

Osteoarthritis is a developing non inflammatory disease of the movable joints . the knee is the most common 

site for osteoarthritis . Multiple angle isometric of quadriceps muscle is a strength training at a specific joint 

angle, muscle force production tends to improve most at or around the joint angles adopted during the training, 

although increases in force are purported to occur across a broader range of motion after training at longer 

muscle lengths. Thus, it is of great interest to determine whether isometric training, which may be used in 

clinical populations for rehabilitation purposes, elicits angle-specific dynamic force production increases at or 

near the joint angles adopted during the isometric training. Significance was assessed at 5% level that is 

p<0.05(2-tailed hypothesis test was considered). The present study concluded that a 3 week combined multiple 

angle isometrics of quadriceps program with conventional physiotherapy program is more effective to improve 

functional activity and strength over the conventional physiotherapy program alone . 
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INTRODUCTION  

Osteoarthritis (OA) is the most general form of arthritis, and both prevalence and incidence increase 

with age. OA occurance has clear age and sex-specific patterns: before 50 years of age, the prevalence of OA in 

any site is higher in men than in women. After 50, females are more affected with hand, foot and knee OA than 

men, while hip OA seems more frequent in men.[1,2] Women experienced more knee pain than men due to more 

severe knee OA known as KL> 3 rather than milder knee OA defined as KL=2. Weak correlations between 

symptoms and radiographic findings suggest that symptoms of knee OA are related to radiographic findings 

indirectly[3]. The combined effects of kneeling, squatting, or stair climbing, as well as age (54 years old), are 
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considered extrinsic risk factors for OA. Studies have indicated kneeling and squatting are the most popular 

risks in the work setting; therefore, they should be taken into consideration[4]. 

The quadriceps femoris is the most voluminous muscle of the human body. The actions of the quadriceps 

femoris have repercussions on the knee and hip joints. The rectus femoris can flex the hip, whereas its 

synergistic activity with vastus lateralis, vastus medialis, and vastus intermedius expands the knee.the 

proprioceptive afferents of the muscle contribute to keeping up satisfactory posture. Studies appear that 

the enactment of these afferents permits the contralateral quadriceps muscle to make strides its 

coordination, expanding postural adjust. The quadriceps permits an autonomous walk, makes a difference with 

stair climbing, and empowers one to lift from a chair [5,6].The following are the functions of the quadriceps 

muscle: Knee extension ,hip flexion ,maintenance of posture ,proper stage of step cycle/gait cycle 

,maintenance of patellar stability[5]. 

There are 3 types of vital therapeutic exercise: “isotonic, isokinetic, and isometric exercise”. Isometric exercise 

may be the most appropriate and simple for patients to grasp, and it may be done at home because it requires no 

or minimum equipment. Isometric exercise causes the least intraarticular inflammation, pressure, and bone 

destruction. "Isometric exercises" are simple and affordable to undertake, yet they develop strength quickly[6]. 

Isometric exercise is a type of static exercise in which a muscle contracts and creates force without any 

discernible change in muscle length or obvious joint motion[7].  

 

Multiple-angle isometrics. 

 This term alludes to a framework of isometric work out in which resistance 

is connected, physically ormechanically,at different jointpositions inside the accessible ROM.57 This approach 

is utilized when the objective of work out is to progress quality all through the ROM when 

joint movement is reasonable but energetic resistance work out is excruciating or ill advice [8]. 

 

1 Repetition Maximum : 

There are two primary reasons for deciding a reiteration maximum:(1) to document a baseline measurement of 

the dynamic strength of a muscle or muscle group against which exercise-induced improvements in strength can 

be compared.(2) to determine a starting exercise load (weight) to be employed throughout exercise for a 

particular number of repetitions. DeLorme reported use of a 1-RM (the greatest amount of weight a subject can 

move through the available ROM just one time) as the baseline measurement of a subject’s maximum effort but 

used a multiple RM, specifically a 10-RM, (the amount of weight that could be lifted and lowered 10 times 

through the ROM) during training[8]. 
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WOMAC  

The low extremity health assessment tool employs the Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) to measure pain, stiffness, and function of the lower extremity.. WOMAC is a 

self-reported, lower extremity specific questionnaire and contains 24 questions: 17 on physical function, 5 on 

pain, and 2 on stiffness. Each query has five answer choices varying from Int. J. Environ. Res. Public Health 

2020, 17, 2260 3 of 11 0 (no, without difficulty or no symptom) to 4 (unable to engage in activities or extreme 

symptoms). Subtotal scores for pain, stiffness, and function range from 0 to 20, 0 to 8, and 0 to 68, respectively. 

Total WOMAC scores were defined as the unweighted sums of all 24 items and ranged from 0 to 96.[9] 

 

METHODOLOGY 

 

Source of data: OPD based patient at Parul Seva Ashram.  

Method of data collection  

A. Study design – Randomised controlled study  

B. Sampling method – simple random  

C. Study duration – 6 months   

D.  Sample size – 30 

E. Materials used - Pen, Pencile, Paper, Weight Cuffs , WOMAC Scale,1RM  . 

F. Inclusion criteria : 

o Patients with 1st and 2nd degree osteoarthritis. 

o Subjects male and female age 45 – 65 years . 

o Subjects who will sign consent form willingly. 

G. Exclusion criretia : 

o Neuropathy  

o Stage 3 or the patients indicated for arthoplasty.  

o Cardiovascular disease 

o Any recent trauma and injuries 

o Disability of language and cognition . 

o Did not agree to participate. 

o Subjects with any diagnosed psychiatric illness. 

o Subjects with diagnosed congenital skeletal deformities. 

H. Outcome measures: 

o WOMAC (Western Ontario and McMaster Universities) 

o 1 REPETION MAXIMUM 
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PROCEDURE: 

Subjects from the present study were recruited from physiotherapy OPD at parul sevaashram. 

• Participants who diagnosed with osteoarthritis of knee. 

• Participants fulfilling the inclusion criteria will be selected and assessed before starting the intervention. If the 

participants agree to participate in the study, he/she will be asked to sign the informed consent. Before starting 

the intervention pre data will be taken. 

• A clinical history and a complete physical and functional physiotherapy examination will be taken in each 

subject. 

• Then participants will divide into 2 groups by using randomized method (closed envelope method) and then 

training will be given. 

• The training period is 3week at the frequency of 4 working sessions per week. 

Treatment regimen:  

The present study group received conventional physiotherapy which included supine hamstring stretch , 

quadriceps stretch prone, calf stretch (3 repetion with 30 sec hold with 5 sec of rest). Quadriceps setting , 

straight leg raises(supine,prone), side abduction, wall squats, sit to stand chair supported , knee extensions 10 

repetions in one session along with multiple angle isometrics 10 repetion , 10 seconds hold in angle of 30,60,90 

degrees with 5 seconds of rest in one session.  

 

DATA ANALYSIS :  

In present study total 30 patients were recruited between age 45 to 60 years including male and female. Out of 

30 only 27 participants were able to complete the present study.all the participants recruited for the study 

followed the treatment sessions and each of them were analysed pre and post intervention on outcome measure. 

Statistical anaylsis : 

Descriptive statistical anaylsis was accomplished in the present study. Outcome measurement was measured 

using WOMAC and 1RM . Significance was assess , level of significance p<0.05(2-tailed hypothesis is 

considered). 

Statistical test: 

The data was analysed using the paramatric paired T test for WOMAC. 

The data was analysed using the paramatric paired T test for 1RM. 

Statistical software : 

The statistical software namely SPSS 2.1.0.1 was used for the analysis of data. Microsoft , excel, word were 

used to generate graphs and table. 
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RESULTS 

TABLE:1 AGE DISTRIBUTION  

 

AGE IN YEARS Participants  

45-50 2 

51-55 12 

56-60 8 

61-65 5 

 

GRAPH:1 AGE DISTRIBUTION OF BOTH GROUPS 

 

Table 1 and Graph 1 describes about the age distribution amongst the present study group. 

 

TABLE:2 GENDER DISTRIBUTION OF BOTH GROUPS 

 

GENDER Participants  

MALES 14 

FEMALES 14 
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GRAPH:2 GENDER DISTRIBUTION  

 

Table 2 and Graph 2 represents about the gender distribution. 

 

TABLE:3 PRE-POST COMPARISON OF WOMAC 

 

GROUP B MEAN ±SD T-VALUE DF P-VALUE 

PRE 74.8148 7.72626 
15.711 26 

 

0.000 
POST 45.5926 11.60325 

 

GRAPH:3 PRE-POST COMPARISON OF WOMAC  
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TABLE:4 PRE-POST COMPARISON OF 1RM  

 

GROUP B MEAN ±SD T-VALUE DF P-VALUE 

PRE 2.2963 .54171 
9.286 26 

 

0.000 
POST 4.0000 1.00000 

 

GRAPH:4 PRE-POST COMPARISON OF 1RM  

 

 

Discussion 

The present study is a randomized controlled trial. The purpose of this study was to evaluate effectiveness of 

multiple angle isometrics on quadriceps strength in individual with osteoarthritis knee. And we obtained 

successful outcomes as measured by reduction in the WOMAC and improvement in 1RM scores.  

The current study's findings indicate that various angle isometrics of the quadriceps, in addition to conventional 

physiotherapy and conventional physiotherapy, are effective., both are effective in pain, knee function and 

strength . But multiple angle isometrics of quadriceps along with conventional physiotherapy is more effective 

for reducing pain and improving function and strength after 3 weeks of intervention in subject with 

osteoarthritis of knee. 

The pre- and post-intervention mean difference of WOMAC is shown in Table 5 and Graph 5. The data was 

analysed using the paired T test; the pre-test mean SD value was 74.8148.72626, and the post-test mean SD was 

45.592611.60325; there was a significant difference in WOMAC after the intervention, with Group B showing 

an improvement in WOMAC, and the P value was found to be 0.000 with a P value of 0.05, which is considered 

significant. 

The pre- and post-intervention mean difference of 1RM  is shown in Table 6 and Graph 6. The data was 

analysed using the paired T test; the pre-test mean SD value was 2.29630.54171, and the post-test mean SD was 
4.00001.00000; there was a significant difference in WOMAC after the intervention, with Group B showing an 

improvement in WOMAC, and the P value was found to be 0.000 with a P value of 0.05, which is considered 

significant. 
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SUMMARY 

This study looked at the impact of quadriceps multiple angle isometrics combined with traditional 

physiotherapy  on functional activity and strength in patients with knee osteoarthritis. 

The study population was 30 patients. Males and females between the ages of 45 and 65 years old were 

included based on inclusion and exclusion criteria. intervention lasted three weeks at a rate of four days per 

week. 

WOMAC and 1RM were used to assess physical function, stiffness, and pain before and after the intervention, 

with WOMAC being used to assess physical function, stiffness, and pain, and 1RM being used to assess 

strength. 

The result of the present study showed that individuals who had received multiple angle isometrics of 

quadriceps along with conventional physiotherapy program showed greater improvement .Therefore present 

study proved that both isometrics and conventional physiotherapy are effective along with the conventional 

physiotherapy. As a result, the current study shown that both isometrics and conventional physiotherapy are 

beneficial, with the conventional physiotherapy programe showing better step up than the other. 
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