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ABSTRACT 

 

Introduction: - Osteoarthritis is a degenerative joint disease involving the cartilage and its surrounding tissues. It 

involves loss of articular cartilage, remodeling of subarticular bone, osteophyte formation, ligamentous laxity, 

weakening of periarticular muscles, and in some cases, synovial inflammation. The static form of exercises like 

isometric exercises have potential to prevent worsening of symptoms such as pain, stiffness etc. & can help in 

promotion of health or well-being.  

 

Aim of study: - The aim of the study is to evaluate the effectiveness of planned interventions on pain and stiffness 

among patients with knee osteoarthritis attending orthopedic OPD at Guru Gobind Singh Medical College and 

Hospital, Faridkot, Punjab. 

 

Methodology: - A quantitative quasi-experimental non randomized (pretest-posttest) research design was used with 

non-probability purposive sampling technique. Target population was 60 subjects with knee osteoarthritis (30 in 

each group). The intervention in experimental group included - providing  planned isometric exercises (2 sets) once 

in the morning with instructions to repeat once in the evening at home for 21 days along with instructional module 

(pictorial-cum-written) to the patients with knee osteoarthritis. Subjects in control group were provided 

instructional module (pictorial-cum-written) for 2sets of 6 min walk/twice a day for 21 days to patients with knee 

osteoarthritis. Primary data (interview schedule) and secondary data (health records) was collected to assess pain, 

stiffness, functional performance (by WOMAC Index). 
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RESULTS: - There was a significant difference between mean scores related to pain, stiffness in experimental & 

control group during 2
nd

 post interventional observation (i.e. 5.533±1.6965; 12.333±2.3094 related to pain ; 

2.700±1.2360 ; 6.87± 0.776 related to stiffness; in experimental & control group respectively). According to 

unpaired‟ test subjects in experimental group showed significant decrease in pain & stiffness. Paired „t‟test revealed 

that there was a significant decrease in pain and stiffness in experimental group. However, there was no significant 

improvement in the level of dependency as per paired and unpaired „t‟ test. 

 

CONCLUSION: - It was concluded that isometric exercises were effective in reducing pain & stiffness. 

 

KEYWORDS: - knee osteoarthriti, isometric exercises, pain, stiffness. 

 

 

BACKGROUND OF THE STUDY 

 

      “Start by doing what’s necessary then do what’s possible and suddenly you are doing the impossible” 

                                                                                                                                  Francis of Assisi 

 

Increase in overall life expectancy around the globe has led towards increase in age related disease burden
i
. 

Osteoarthritis (OA) is one of the major diseases, which often starts during ageing and affects significant proportion 

of geriatric around the globe. Cartilage destruction usually begins at the age of 20 and 30 years and most of the 

individual are affected by age of 40 years
ii
. Few patients experience the symptoms by the age of 50 or 60 years. 

About the age of 65 years people have x-ray evidence of the disease at least in one joint.  

 

The cause is idiopathic, but some of the factors which can contributes to knee osteoarthritis are obesity, 

genetic, hereditary, occupation involving prolonged standing and sports
iii

. There are some warning signs for 

osteoarthritis that patients may have stiffness for long time, swelling on one or more joints, crunching feeling or 

sound of bone rubbing
iv

.The most commonly reported symptom of knee osteoarthritis is pain and has been identi-

fied as the top clinical concern for those with osteoarthritis
v
. Thus, relief of pain is vital in improving the lives of 

individuals suffering from knee osteoarthritis
vi

. 

 

Non-pharmacological measures recommended by the American College of Rheumatology for patients with 

osteoarthritis are patients education, weight reduction, aerobic exercise, physical therapy, range-of-motion exercise, 

muscle strengthening exercise, assisted device for ambulation, patellar tapping, appropriate foot wear, bracing, 

occupational therapy, joint protection and energy conservation, assisted devices for activities of daily living
vii

. 
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MATERIAL AND METHOD  

 

A Quantitative quasi experimental and non-randomized pre-test post-test control group Research approach 

and Design respectively was used. The study was conducted in orthopedic OPD of GGSMC&H Faridkot, Punjab 

from 30 January to 23
rd

 February 2017. Non probability purposive sampling technique was used. Experimental 

group received 2 sets of isometric exercises (quadriceps and hamstring muscles setting exercises) with ten 

repetitions for every exercise in each set. This was performed once in the morning at GGSMC & H orthopedic OPD 

and subjects were instructed to repeat once in the evening at home for 21 days. A pictorial instructional module 

(pictorial-cum-written) was also provided. Whereas control group instructional module (pictorial-cum-written) was 

provided for two sets of 6 min walk/twice a day (morning and evening) for 21 days to the subjects with knee 

osteoarthritis attending orthopedic OPD, GGSMCH, Faridkot, Punjab. The effectiveness of exercise therapy was 

assessed on pain and stiffness with Modified WOMAC Index and Socio demographic variables as well as clinical 

profile of patient were involved. Assessment was done on three intervals 1
st
 observation was done on 1

st
 day pre-

interventionally and rest of 2 assessment was performed   on 14
th

 and 21
st
 day of intervention. Analysis and 

interpretation was done by using frequency, percentage, paired t test, unpaired t test and association of variables 

with parameter was done with ANOVA test. The results were presented in the form of tables and figures. 

 

FINDINGS 

 

  Patient profile were evaluated in two section socio demographic variable (age, gender, occupation and 

working pattern) and clinical profile (body mass index, duration of knee osteoarthritis). Results of study revealed in 

relation to age majority of subjects were 46-55 yrs of age. From the total study subject i.e. 60, 68.33% were females 

and 41.77% were males. Occupation of majority of groups were other than agriculture like retired, housewives, 

labourer, & govt/pvt service, 16.66% were doing agriculture, 10% were employes and 6.66% were doing labour. 

Subjects were assessed for the working pattern70% study subjects demonstrated moderate, 21.66% were sedentary 

and only 8.34% subjects had heavy working pattern. Body mass index
1
 of 38.33% subjects were lies between 

26.01%- 30, BMI in the range of 22.01-26 were exhibited by 33.33% ,  16.66% subjects had  BMI within the range 

of 30.01-34, 8.34% were belongs to 18-22 range of BMI and only 3.33% subject exhibited BMI within 34.01-38. 

Duration of knee osteoarthritis results shown that there were  76.66% subjects who had duration upto 1 year, 

13.34% who‟s duration was >1-5 years and only 10% subjects who were lies between range of 6-10years. 

 

 

                                                 
1
 Figure 3 
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Table 1:- Distribution of subjects with knee osteoarthritis in experimental and 

control group as per socio demographic variables and clinical profile.                                                         

(N=60) 

S.

No

. 

Socio demographic variables                 Experimental 

group(n=30) 

Control 

group(n=30) 

F % f % 

1. Actual age(years) 

a) 35-45 

b) 46-55 

c) 56-65 

d) 66 or above 

 

8 

11 

9 

2 

 

26.66 

36.67 

30 

6.67 

 

7 

12 

6 

5 

 

23.33 

40 

20 

16.67 

2. Gender  

a) Male  

b) Female  

 

11 

19 

 

36.67 

63.33 

 

8 

22 

 

26.67 

73.33 

3. Occupation 

a) Employed  

b) Agriculture  

c) Labourer  

d) Any other 

 

2 

4 

2 

22 

 

6.67 

13.33 

6.67 

73.33 

 

4 

6 

2 

18 

 

13.33 

20 

6.67 

60 

4. Working  pattern   

a) Sedentary  

b) Moderate  

c) Heavy 

 

4 

23 

3 

 

13.33 

76.67 

10 

 

9 

19 

2 

 

30 

63.33 

6.67 

 Clinical profile  

5. Body Mass Index 

a) 18-22 

b) 22.01-26 

c) 26.01-30 

d) 30.01-34 

e) 34.01-38 

 

3 

12 

9 

5 

1 

 

10 

40 

30 

16.67 

3.33 

 

2 

8 

14 

5 

1 

 

6.67 

26.67 

46.66 

16.67 

3.33 

6. Duration of knee osteoarthritis since 

a) Up to 1 year 

b) >1-5year 

c) 6-10years 

d) More than 10 years 

 

23 

5 

2 

0 

 

76.67 

16.67 

6.67 

0 

 

23 

3 

4 

0 

 

76.67 

10 

13.33 

0 
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 Knee pain assesses with Modified WOMAC index and results of pre- interventional assessment performed at first 

day revealed that  17(56.67%) subjects in experimental group had severe pain, 10(33.33%) had moderate pain, 

2(6.67%) with extreme pain and only 1(3,33%) had mild pain. In control group, majority 19(63.33%) subjects 

reported severe pain, 8(26.67%) moderate pain and 3(10%) reported extreme knee pain. In accordance to stiffness 

in experimental group majority of subjects 23(76.67%) were severe stiffness followed by similar number i.e. 

2(6.67%) had extreme, moderate and mild level of  stiffness and only 1(3.33%) had no any stiffness. Where as in 

control group majority of subjects 25(83.34%)  were severe stiffness followed by 4(13.33%) had moderate stiffness 

and only 1(3.33%)  study subject with extreme level of stiffness. 

 

Table 2:- Regarding the level of pain among subjects with knee osteoarthritis in 

experimental and control group as per 1
st
 observation( O1)                           (N=60) 

Criteria  Experimental Group (n=30) Control Group  (n=30) 

Pain Scores F % f % 

No (0-3) 

Mild(4-7)  

Moderate(8-11) 

Severe(12-15) 

Extreme(16-20) 

0 

1 

10 

17 

2 

0 

3.33 

33.33 

56.67 

6.67 

0 

0 

8 

19 

3 

0 

0 

26.67 

63.33 

10 

Minimum score= 0                                                               Maximum score= 20   

 

 

As per observation 2
nd

 in experimental group majority of study subjects i.e. 17(56.67%) out of 30 had 

moderate level of pain followed by 12(40%) had mild and only 1(3.33%) subject had severe pain. In control group 

majority of study subjects i.e. 18(60%) had severe pain followed by 9(30%) had moderate and only 3(10%) had 

extreme level of pain As observation 3
rd

 depicted in experimental group 24(80%) study subjects out of 30 had mild  

level of pain followed by 4(13.33%) had moderate level of pain and very few i.e. only  2(6.67%)  with no pain. In 

control group majority of subject 18(60%) had severe pain, 9(30%) study subjects were having moderate level of 

pain only 3(10%) subjects with extreme pain.   

 

  Regarding level of stiffness as per observation 2
nd

 in experimental group 24(80%) out of 30 had moderate 

level of stiffness followed by 3(10%) subjects had no stiffness and subjects with mild stiffness had 2(6.67%) and 

very less i.e. only 1(3.33%) subject had severe pain and no subject with extreme stiffness. Where as in control 

group 29(96.67%) subjects had severe level of stiffness followed by 1(3.33%) had extreme stiffness. As in 

observation 3
rd

 it had depicted that in experimental group 19(63.34%) study subjects with mild level of stiffness 
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while 7(23.33%) with moderate and only 4(13.33%) out of 30 had no any stiffness in their knees. Where as in 

control group 29(96.67%) subjects had severe level of stiffness followed by 1(3.33%) had extreme stiffness.      

   

Table 3:- Distribution of level of pain among   subjects with knee osteoarthritis in 

experimental and control group as per 2
nd

 and 3
rd

 observation. 

Criteria  Experimental Group(n=30) Control Group(n=30) 

Pain Score O2                O3 O2 O3 

f % f % F % f % 

No(0-3) 

Mild(4-7)  

Moderate(8-11) 

Severe(12-15) 

Extreme(16-20) 

0 

12 

17 

1 

0 

0 

40 

56.67 

3.33 

0 

2 

24 

4 

0 

0 

6.67 

80 

13.33 

0 

0 

0 

0 

9 

18 

3 

0 

0 

30 

60 

10 

0 

0 

9 

18 

3 

0 

0 

30 

60 

10 

Minimum score = 0                                                                         Maximum score = 20    

 

 

Table 4:- Distribution of level of stiffness among subjects with knee 

osteoarthritis in experimental and control group as per 2
nd

 and 3
rd

 observation.                   

(N=60) 

Criteria  Experimental Group(n=30) Control Group(n=30) 

 

Stiffness Score 

O2              O3 O2 O3 

f % f % F % f % 

No (0-1) 

Mild (2-3) 

Moderate(4-5) 

Severe(6-7) 

Extreme(8) 

3 

2 

24 

1 

0 

10 

6.67 

80 

3.33 

0 

4 

19 

7 

0 

0 

 

13.33 

63.34 

23.33 

0 

0 

0 

0 

0 

29 

1 

0 

0 

0 

96.67 

3.33 

0 

0 

0 

29 

1 

0 

0 

0 

96.6

7 

3.33 

Minimum score = 0                                                                    Maximum score = 8 

 

 

Effectiveness of planned intervention on pain among the patients with knee osteoarthritis as per 1st 

observation  unpaired t  test( 0.232
NS

, P value=0.818) which was non-significant at the level of <0.05. Observation 

2
nd

 depicted (t value= 6.302* and p value= .000) and observation 3
rd

   (t value= 12.997* and p value= .000),  both  

were significant at  level of significance < 0.05. While effectiveness of planned interventions on pain as per paired 

„t‟ test in the experimental group according to first pair i.e.O1–O2 , („t‟ value= 16.495*
 
„p‟ value= .000) in second 

pair i.e. O2-O3 („t‟ value=11.822*, „p‟ value= .000) and in 3
rd

 pair i.e. . O1-O3 (17.438*„p‟ value= .000), all the pair 

were significant at the level significance <0.05. In control group paired „t‟ test applied, according  to first pair 
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i.e.O1–O2 („t‟ value= 0.571
NS 

„p‟ value= 0.573) in second pair i.e. O2-O3 („t‟ value= 1.439
NS

, „p‟ value= .161) and in 

3
rd

 pair i.e. O1-O3 (0.441
NS

„p‟ value= .662)  which were non  significance at the level <0.05. 

 

Effectiveness of Planned intervention on stiffness among the patients with knee osteoarthritis as per unpaired 

„t‟  test in the observation 1
st
 („t‟ test=1.366

NS
 „p‟ value=0.177) which was non-significant at the level 

p=<0.05.Observation 2
nd

  („t‟=8.266* and p value= .000)  and 3
rd

 observation (t value= 15.638* and p value= .000) 

both were significant at the level of significance<0.05. While effectiveness within the groups were analyzed by 

using paired„t‟ test. In the experimental group according to first pair i.e.O1–O2 („t‟ value= 20.857*
, 
„p‟ value= .000), 

in second pair i.e. O2-O3 („t‟ value=9.642*, „p‟ value= .000) and in 3
rd

 pair i.e. O1-O3 („t‟=18.665*„p‟ value= .000 ) 

with the significance at the level of p<0.05. Where as in control group as per paired „t‟ test, pair i.e.O1–O2 („t‟ 

value=  1.424
NS, 

„p‟ value= .0.165), in second pair i.e. O2-O3 („t‟ value=1.000
NS

, p‟ value= 0.326) both were non-

significant at „p‟ value  <0.05 „and in 3
rd

 pair i.e. O1–O3 („t‟ value=2.068
NS 

„p‟ value= .056) with the significance at 

the level of p<0.05 

 

Association of patient profile variables  is analyzed with ANOVA test so In experimental group, there was a 

significant association of pre-test pain scores with the duration of knee osteoarthritis (i.e. F value= 10.358
* 

at 
df

=2, 

27)and at <0.05 level of significance. In control group, there was a significant association of pre test pain scores 

with age („F‟ value =1.246* at df=3,26), body mass  index, (F=3.149*, df=4,25). Association  of pre-test level of 

stiffness with selected demographic variables of experimental and control group. In control group gender( „t‟=2.26, 

df 28) had Statistical  significant  association with level of stiffness.  Pre -test level of stiffness had non significant 

association with  other variables such as age, educational status, monthly income, occupation, working pattern, 

dietary pattern, height, weight, body mass index, previous knee joint injury, duration of knee osteoarthritis and 

medical illness. 

 
 

Table 5:- Comparison of pre and post interventional pain score among subjects with knee osteoarthritis 

in experimental and control group.                                                                                                                                                                    

(N=30) 

Group  Pre 

interventional 

Post interventional „t‟ value „p‟value 

O1 O2 O3 

Mean SD Mean SD Mean  SD 

Experimental 

group (n=30) 

12.100 

 

3.1001 8.333 2.3094 5.533 1.6965 „t‟ value(O1-O2) = 

16.495*,df=29 

.000 

.000 
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„t‟ value(O2-O3) = 

11.822*, df=29 

„t‟ value(O1-

O3)=17.438*, df=29 

.000 

Control group 

(n=30)  

12.267 2.4344 

 

 

12.200 2.4410 12.333 2.3094 „t‟ value(O1-O2) 

=0.571
NS 

, df=29 

„t‟ value(O2-O3) = 

1.439
NS

, df=29 

„t‟ value(O3-O1) = 

0.441
NS

, df=29 

.573 

.161 

.662 

„t‟ value „t‟ value= .232
NS 

„p‟ value= .818 

df = 58 

t‟ value= 6.302* 

„p‟ value= .000 

df = 58 

t‟ value= 12.997* 

„p‟ value= .000 

df = 58 

  

NS= NON SIGNIFICANT,  *= SIGNIFICANT  (at level of p<0.05 level of significance) 

 

 

Table 6:- Comparison of pre and post interventional stiffness scores among subjects with knee 

osteoarthritis in experimental and control group.     (N=60)                                                                                                                                                                           

Group  Pre 

interventional 

Post interventional „t‟ value „p‟ 

value 

O1 O2 O3 

Mean SD Mean SD Mean  SD 

Experimental 

group(n=30 

6.333 

 

1.6678 4.333 1.3979 2.700 1.2360 „t‟ value(O1-O2) = 

20.857*, df=29 

„t‟ value(O2-O3) = 

9.642*, df=29 

„t‟ value(O1-O3) = 

18.665*, df=29 

.000 

.000 

.000 

Control group  

(n=30) 

6.57 1.073 6.80 .847 6.87 .776 „t‟ value(O1-O2) = 

1.424
NS

, df = 29 

„t‟ value(O2-O3) = 

1.000
NS

, df=29 

„t‟ value(O1-O3) = 

2.068
NS

, df=29 

.165
 

.326
 

.056
 

„t‟ value „t‟ value = 

1.366
NS 

„p‟ value= .177 

df =58 

„t‟ value = 

8.266* 

„p‟ value= .000 

df =58 

„t‟ value = 

15.638* 

„p‟ value= .000 

df =58 

  

NS= NON SIGNIFICANT       *= SIGNIFICANT      (at the level of p<0.05)  
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DISCUSSION  

 

Regarding the pain- Comparing the results of 2
nd

 and 3
rd

 observations between the groups i.e. experimental 

and control group regarding the level of pain, there was a significant difference in the post interventional mean 

scores. And the findings of 1
st
 observation between the experimental and control group were found non-significant 

at <0.05level of significance. It showed that the exercise therapy in experimental group was effective in reduction 

of pain in patients with osteoarthritis. 

 

  In experimental group within the group, there was a high significant difference in mean score of level of 

pain, in all three pairs of observations at <0.05 level of significance i.e. in first pair (O1–O2), second pair (O2-O3)  

and in 3
rd

 pair (O1-O3). Where as in control group (within the group) regarding level of pain, there was a non-

significant difference in the mean score at <0.05 level of significance in all three  pairs of observation (O1–O2, O2-

O3 and O1-O3). 

 

  Above findings were supported by a randomized controlled trial on home based exercise program in 786 

participants with age of 45 years with self reported knee pain, which revealed that out of 600 participants who 

completed the study showed a highly significant reduction in knee pain at 24 months in exercise group as compared 

to non-exercise group
viii

. Similar improvements were observed at 6, 12, and 18 months.  Another study that there 

were small to moderate beneficial effects of exercise treatment were found for pain, small beneficial effects on 

disability outcome measures, and moderate to great beneficial effects were observed according to patient global 

assessment of effect
ix

. 

 

Regarding the level of stiffness- Present study revealed that on comparison between the groups as per 1
st
 

observation (pre interventional observation) for the level of stiffness, there was a non-significant difference in the 

mean scores at <0.05level of significance. But as per post interventional observations (observation 2
nd

 and 3
rd

), the 

difference was found significant at <0.05 level of significance. Therefore, it concluded that the intervention 

(exercise therapy) in experimental group was found effective in reducing the level of stiffness in patients with knee 

osteoarthritis. 

 

  While effectiveness within the groups were analyzed by using paired„t‟ test. In the experimental group 

according to first pair (O1–O2), in second pair (O2-O3) and in 3
rd

 pair (O1-O3) with the significance at the level of 

p<0.05. It shows that level of stiffness decreased on 14
th

 day and 21 day with exercise therapy in patients with 

osteoarthritis. Where as in control group, there was non-significant difference in different pairs of observations. 
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Which revealed that walking for 6 minutes did not made difference in the level of stiffness  in patients with 

osteoarthritis. 

 

  A similar type of findings were revealed in a study titled ‘eeffect of retro walking on osteoarthritis of knee in 

geriatric population’ with 40 subjects in the age >60 years in which retro walking and conventional physiotherapy 

was applied to group-A & conventional physiotherapy & exercises to group-B. With 9 sessions, 3 days/week for 3 

weeks showed highly significant improvement in pain, stiffness and functional performance group-A; whereas 

group B showed significant improvement and was concluded that retro walking was an effective adjunct to 

conventional treatment in decreasing pain and disability in patients with knee osteoarthritis
x
. 

 

  Regarding Level of pain:- Study revealed in experimental group, there was a significant association of pre-

test pain scores with the duration of knee osteoarthritis  at <0.05 level of significance. In control group, there was 

a significant association of pre test pain scores with age and body mass index at 0.05 level of significance.   

 

  The findings were related with the study conducted by Chacon G. J & Gonzalez E. N. on the effect of knee 

osteoarthritis on perception of quality of life and showed a significant correlation between total scores related to 

knee pain, age, and socioeconomic status, but not with BMI or disease duration (as per AIMS index). Patients 

classified as being at the levels of relative and critical poverty showed the highest AIMS scores
xi

.  

 

Regarding Level of stiffness:- It was concluded in present study that level of stiffness had no statistical significant 

association of pretest level of stiffness with selected demographic variables of experimental. In control group 

gender had statistical significant association with level of stiffness. 

 

A secondary cross sectional study on the analysis of functional status on 105 elder individuals from both genders 

(age: 68.80±6.3 years) with OA of the hip and / or knee discovered worse condition in females related to pain 

intensity (p=0.023), stiffness (p=0.032) and functional status (p=0.018). Age had non-significant association with 

stiffness. Further, study supported the present study with significant association of gender with stiffness (evaluated 

by Mann Whitney test)
xii

. 

 

CONCLUSION 

 

The findings of the study showed that majority of subjects from control group having severe pain and 

functional impairments. After intervention there is reduction of pain and level of stiffness in experimental group. So 
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this was concluded that isometric exercises are effective in reducing pain and level of stiffness among knee 

osteoarthritis patients. 
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