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ABSTRACT 

 

Background: Hand osteoarthritis is heterogenous condition in which there is multiple joint 

involvement of the hands. Due to that functional ability of hand gets affected. In post-

menopausal women, there are several complications occurs such as osteoarthritis, insomnia, 

cardio-vascular diseases, etc. The purpose of the study is to determine whether hand exercises 

can help postmenopausal patients with osteoarthritis in their hands. The main focus of the 

study was hand pain and grip strength which was directly affect the functionality of hand. 

The study was done for 2 months in which the exercises were divided in 3 stages on the basis 

of progression and weeks. The findings showed that after the treatment there is significant 

pain reduction and improvement in grip strength. 

Aim: To study the effect of hand exercise programme on pain and grip strength amongst 

post-menopausal women in hand osteoarthritis. 

Methodology: Total 50 post-menopausal female participants were selected from the 

community of Sangli-Miraj-Kupwad. Those participants were selected according to the 

inclusion criteria as Hand Pain, Morning Stiffness, weak grip. 

Outcome Measures:  

McGill’s Questionnaire 

Hand Dynamometer 

American/Canadian Osteoarthritic Hand Index  

Result: The Result shows that in Hand Pain, Grip Strength and Hand Function there is a 

significant statistical reliable difference between the pre & post treatment values with p-value 

is less than the 5% significance level (i.e. 0.001 < 0.05). 

Conclusion: The present study concluded that there is significant improvement in Grip 

strength and lowers the pain which simultaneously improved the patients Hand Function 

 

Keywords: Hand Osteoarthritis, Grip strength, Hand Dynamometer, Therapy putty 

 

INTRODUCTION 

Osteoarthritis is a degenerative joint 

condition which affects joint and structures 

involved in joint. It can occur at any joint 

but knee, hand and hip OA are mostly found 

in population. Between 1990 and 2019, the 
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prevalence of OA was systematically 

greater in women than in males [women: 

5,710 (95%UI: 5,1506,362) and men: 4,144 

(95%UI: 3,7224,603) for per 100,000 

individuals and 2019 [6,113 women] 

(5,5186,800) and 4,487 (4,0394,969) men 

for every 100,000 people.1 

Hand OA is heterogenous condition in 

which there is multiple joint involvement of 

the hands. Radiographic Hand OA shows 

characteristics like joint space narrowing 

(JSN), osteophyte formation (which is 

pathognomonic of radiographic OA for any 

joint), subchondral sclerosis, and 

subchondral cyst formation. In symptomatic 

Hand OA there will be pain, aching or 

stiffness with presence of radiographic 

changes.2 

In symptomatic Hand OA, the majority of 

OA patients only have a few affected joints, 

occasionally in an additive manner, and 

their symptoms usually go away on their 

own after one to two years. Due to the 

significant incidence of the condition, a 

minority (yet a sizable portion) experience 

more severe and long-lasting joint swelling, 

discomfort, and deformity, which are linked 

to worsening hand function, lower quality of 

life, and decreased participation in work-

related activities.3 

Elderly people frequently have symptomatic 

hand OA, which significantly impairs their 

ability to function. Due to that patients with 

symptomatic hand OA have limitations in 

numerous functional activities of daily 

living. The number of affected joints, 

severity of alterations in each individual 

joint, and pattern of joint involvement are 

all more prominent in females than in males. 

In the form of Heberden's nodes, a high 

frequency of OA in the DIP joints in 

females has long been known, and there is a 

definite correlation between these nodes.4 

The condition known as "arthritis of the 

menopause" was first described by Cecil 

and Archer in 1925. It affected women's 

hands and occasionally resulted in 

generalized OA. Among young women aged 

25 to 45, those who had gone through 

menopause were more likely to have hand 

OA. Many women experience a range of 

musculoskeletal problems with estrogen 

deprivation, ranging from arthralgia to 

osteoarthritis.3 Significant correlations have 

been found between hand OA and advanced 

age, increased bone mineral density, and 

decreased testosterone levels.5 

High BMI was also a risk factor for 

development of hand OA.  It impacts more 

than 66% of women between the ages of 50 

and 60, making it a very common illness. 

The symptoms make it difficult for the 

women to carry out some tasks associated 

with daily living, like opening jars, turning 

keys in locks, opening food packets, and 

wringing out towels. The group of severe 

HOA includes all individuals with multiple 

erosive HOA joints. Compared to men, 

women had a higher prevalence of erosive 

HOA. When compared to non-severe HOA, 

severe HOA was substantially associated 

with hand pain and a low grip strength. 

Based on the KL grade and the presence of 

erosive HOA, the erosive HOA group had a 

significantly higher prevalence of hand pain 

than the other groups. Low grip strength has 

been associated to hand pain.6 

Hand pain was observed to have a 

significant correlation with the DIP and first 

CMC joints in patients with severe OA. 

89.9% of men and 92.3% of women had 

radiographic HOA, which is significantly 

higher than the rates found in earlier 

research conducted in the US, Europe, and 

Asia. The multivariate logistic model 

showed a signific ant association between 

severe hand pain, grip strength, or HOA. 

When it comes to hand pain or weak grip 

strength, the severity of HOA may be 

significant. A substantial correlation 

between hand pain and erosive HOA, 

suggesting that hand pain was more closely 

correlated with erosion than with the 

severity of HOA. 6 

Grip strength and hand pain had a 

significant association with severe HOA, 

which was characterized as KL grade 3. 

Furthermore, there was a correlation 

between severe HOA and hand pain, 

especially in the DIP and first CMC joints. 6 
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Hand exercise program is used to enhance 

the range of motion and grip strength. In the 

exercise program 6 exercises are given for 

which therapy putty is necessary to carry 

out the exercise program. The exercise 

program including exercise will be 

performed for the 6 days per week for 8 

weeks.7   

The aim of the study to find out the effect of 

hand exercise program on pain and grip 

strength in post-menopausal women with 

hand OA. 

The objectives are to assess the effect of 

hand exercise on pain and grip strength 

using in post- menopausal women with hand 

osteoarthritis. 

 

MATERIALS & METHODS 

MATERIALS 

1. Consent form 

2. Scale sheets 

3. Therapy putty 

4. Hand dynamometer 

 

METHODOLOGY 

• Study Type – Experimental study 

• Study duration – 6 months 

• Type of sampling – Purposive sampling 

• Sample size – 50 

• Study setting – Tertiary care and 

community in Sangli-Miraj-Kupwad 

 

PROCEDURE 

Ethical committee clearance will be 

obtained. Total 50 Participants will be 

selected from Sangli-Miraj-Kupwad 

according to the inclusion and exclusion 

criteria. From the participants written 

consent will be taken. Entire study will be 

explained to the participants in their 

language. Pre intervention assessment using 

McGill's Questionnaire for     pain and hand 

dynamometer for grip strength and 

AUSCAN for hand function. The Exercise 

programme will be done for the 2 months. 

Post intervention assessment using McGill's 

questionnaire for pain and HAND 

DYNAMOMETER for grip strength and 

AUSCAN for hand function. 

 

HAND EXERCISE PROGRAM 

This program will be used to improve the 

grip strength and reduce the pain which will 

eventually improve the hand functions. 

Therapy putty will be required for exercise 

training. 

• Small fist  

• Build the Housetop 

• Make O sign 

• Spread Fingers 

• Lateral Pinch  

• Exercise with Therapy putty   

Each exercise has to be performed for the 8 

weeks. Repetitions will be progressed as 10 

repetitions for week 1-2, 12 repetitions in 3-

4 week and 15 repetitions in 5-8 weeks. 

Participants have to perform the program for 

6 days in which the repetitions will be 

progressed. 

 

 

STATISTICAL ANALYSIS  

Statistical analysis was performed by using 

SPSS 23, and as the sample size is less than 

2000 so Shapiro-Wilk test used to identify 

the normality and found data do not follow 

normal distribution by (P < 0.05). Data set is 

not normally distributed as all the variables 

have not indicated p-value greater than 0.05 

in the observation. The researcher shall use 

non-parametric test for data analysis 

purpose in the following sections. As the 

collected data is not normally distributed, to 

find out the effect within the group, paired 

sample Wilcoxon test is used. P < 0.05 

considered as statistically significant in the 

study (CI 95%). 
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RESULT 

Based on the results of the test analysis at 

5% significance level, there is a significant 

statistical reliable difference between the 

pre & post treatment values with p-value is 

less than the 5% significance level (i.e. 

0.001 < 0.05) in the study and therefore it 

justifies the improvements in health 

outcome post intervention. 

 

Comparison of pre-test and post-test scores of MC GILL by paired sample Wilcoxon 

test 

 
Table no 2 

Times Mean SD Mean Diff. SD Diff. Effect size z-value p-value 

Pre 71.22 3.47 20.82 4.58 4.55 6.160 0.001* 

Post 50.40 4.49 

Small Fist 

  

 

Build A Housetop 

 

 
Make O Sign 

 

 
 

Spread The Fingers 
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Comparison of pre-test and post-test scores of hand dynamometer by paired sample 

Wilcoxon test 

 
Table no 3 

Times Mean SD Mean Diff. SD Diff. Effect size z-value p-value 

Pre 14.81 1.96 2.60 

 

0.99 

 

2.63 

 

6.156 

 

0.001* 

 Post 17.41 1.33 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison of pre-test and post-test scores of AUSCAN by paired sample Wilcoxon 

test 

  
Table no 4 

Times Mean SD Mean Diff. SD Diff. Effect size z-value p-value 

Pre 53.98 3.78 17.96 4.71 3.81 6.161 0.001* 

Post 36.02 3.87 
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DISCUSSION 

This study was done to find out the effect of 

Hand Exercise on Hand Osteoarthritis 

amongst post-menopausal women. The 

study includes post-menopausal women 

whose age differs between 50-65 years and 

the post-menopausal period of 4-5 years. In 

Hand OA, patient mainly complains about 

pain in hand, joint stiffness and reduced 

strength, which affects the daily activities of 

patient. 

The study used three outcome measures 

which are McGill’s Questionnaire, Hand 

Dynamometer and American/Canadian 

Osteoarthritis Hand Index. The statistical 

analysis showed that there is a significant 

statistical analysis between pre and post 

treatment values with p-value is less than 

the 5% significance level (i.e. 0.001 < 0.05) 

in the study and therefore it justifies the 

improvements in health outcome post 

intervention. In this study McGill’s 

Questionnaire used to assess the pain pre 

and post intervention where it shows that 

the pain is significantly reduced post 

treatment i.e. p-value is 0.001. Another 

study was conducted to assess the quality 

and intensity of pain where they found that 

people with hand osteoarthritis frequently 

express symptoms of pain that are similar to 

neuropathic pain.8 Another study was 

conducted to assess the effect of splints and 

hand exercises in hand OA, they found out 

that there is decrease in pain with the use of 

splint and exercises, they used visual analog 

scale for pain and Grippit electronic 

instrument for the grip force where there is 

significant result in their study.9 

In this study Hand Dynamometer used for 

the measurement of grip strength, in pre and 

post intervention there is significant 

improvement in the grip of the patients. Our 

study shows that there is statistical reliable 

difference between pre and post treatment 

with p-value <0.001. Another study was 

conducted to assess the improvement of 

hand function in hand OA with joint 

protection and hand exercises, to calculate 

the grip strength they used Martin 

virgorimeter. They found the significant 

increase in grip strength in the both hands of 

participants. 10 For the hand function and the 

pain intensity AUSCAN scale is used which 

shows the significant difference in pre and 

post intervention with p-value <0.001. 

Another study was conducted to check the 

correlation between AUSCAN and PRWHE 

in patients with CMC OA, where they found 

strong correlation between AUSCAN and 

PRWHE scale.11 

In Hand OA, most common symptoms 

patient suffers are pain in joint, stiffness and 

reduced grip strength and grip force these 

all will lead to reduced hand function. 
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Another study was done to assess the 

prevalence and risk factors for hand 

osteoarthritis where they found that in 

females there are high chances of 

osteoarthritis then males and high 

prevalence of DIP joint in hand OA in 

females. 4 Another study was conducted to 

find out the importance of hormonal 

changes in midlife women, where they 

found out that hand OA is highly correlated 

with older age, increased bone mineral 

density, and decreased testosterone levels. 5 

Another study was conducted to assess the 

prevalence of hand OA with pain and grip 

strength, where they found out that 89.9% 

men and 92.3% women has prevalence of 

radiographic hand OA and hand pain or 

weak grip strength may be related to the 

severity of hand OA. 
6 

For the Hand OA, there are various 

managements such as medical management. 

As the topical NSAIDs are more effective 

than placebos at reducing pain and 

enhancing function and in local analgesia 

such as injecting drugs such as 

glucocorticoids directly into the joints 

provides local symptomatic relief and offers 

another option in addition to core treatment. 

In adjunctive analgesia, if topical in 

ineffective, paracetamol can be used.2 

Osteoarthritic Patients who have not 

responded to nonsurgical treatment are 

advised to consider surgical treatment. For 

the treatment purpose, various kinds of 

interventions are studied.  

In the study for the intervention, hand 

exercise programme used in which there are 

6 different exercises whose repetitions 

progressed as per the week. For the 

exercises therapy putty was required so that 

while performing exercises the resistance of 

the putty will strengthen the muscles. Each 

exercise is done step by step so that the 

patient can easily understand the exercises. 

The exercises are done in 3 stages which are 

divided as week 1-2, week 3-4 and week 5-

8, in these stages the repetitions are 

progressed. Another study was conducted to 

assess the effect of functional consultation 

and exercises on hand osteoarthritis for the 

improvement of grip strength where they 

used combination intervention and found 

that significant improvement and patient 

satisfaction with treatment. 7 Another study 

was conducted to assess the evidence based 

exercise programme on patient of hand 

osteoarthritis where they included three 

exercises was focused on shoulder, arm and 

wrist strengthening and four exercises was 

focused on finger joint strengthening.12 

 

CONCLUSION AND SUGGESTION 

The present study concluded that there is 

significant improvement in Grip strength 

and lowers the pain which simultaneously 

improved the patients Hand Function. The 

long-term effects of Hand OA rehab need to 

followed up as it’s a necessity to monitor 

the muscular strength and joint range post 

the onset of OA. 
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