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ABSTRACT 

Insulin is a hormone secreted by the beta cells of the islets of langerhans in the pancreas. A small amount of insulin 

is released into the bloodstream in response to changes in blood glucose levels throughout the day. Insulin is 

essential for the utilisation of glucose for cellular metabolism as well as for the proper metabolism of protein and 

fat. Diabetes is a chronic condition that occurs when the pancreas does not produce enough insulin or the body 

cannot effectively use the insulin it produces, a condition indicated by hyperglycaemia and other related disorders 

in the body’s metabolism that  can lead to serious damage to many of the body systems especially nerves and blood 

vessels. Diabetic complications are classified into two major categories like acute and chronic. Muscle cramping is a 

relatively common manifestation of Diabetic mellitus. It can be the result of electrolyte imbalances, hypoglycaemia, 

peripheral vascular disease with arterial insufficiency, and/ or peripheral neuropathies. The cramps tend to be more 

common in the lower extremities and may be seen more commonly at night. Sleep deprivation and sleep 

fragmentation has been shown to correlate with insulin resistance in obese individuals. Therapeutic massage is 

increasingly used in medical treatment programmes to reduce symptoms, improve coping, and enhance quality of 

life. Diabetes patients use therapeutic massage to improve symptom control and their personal sense of wellbeing.  

Aim of the study is to assess the beneficial effects of massage on the level of calf muscles pain and level of sleep 

among diabetes mellitus patients.  
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INTRODUCTION 

Insulin is a hormone secreted by the beta cells of the islets of langerhans in the pancreas. A small amount of insulin 

is released into the bloodstream in response to changes in blood glucose levels throughout the day. Increased 

secretion or a bolus of insulin, released after a meal, helps maintain euglycaemia. 

Diabetes is a chronic condition that occurs when the pancreas does not produce enough insulin or the body cannot 

effectively use the insulin it produces, a condition indicated by hyperglycaemia and other related disorders in the 

body’s metabolism that can lead to serious damage to many of the body systems especially nerves and blood 

vessels. Diabetic complications are classified in to two major categories like acute and chronic. The acute 

complications of diabetes include diabetic ketoacidosis, hyperosmolar, hyperglycaemic syndrome, and 

hyperglycaemia. The chronic complications of diabetes are again classified into micro vascular and macro vascular 

complications.  

Type 1 DM (DM1) occurs most commonly in juveniles. It can occur in adults, especially those in their late 30s and 

early 40s. Unlike people with Type 2 DM (DM2), those with Type 1 DM are usually not obese and they may initially 

present to the clinician in physiologic crises with diabetic ketoacidosis (DKA).  

Type 2 DM represents approximately 90% of all cases of diabetes. It usually occurs in older overweight individuals 

and does not often present initially with DKA. It is thought that while the primary defect may be insulin resistance, 

many of these patients also have poor insulin production, particularly for their level of glycaemia. 

Muscle cramping is a relatively common manifestation of DM. It can be the result of electrolyte imbalances, 

hypoglycaemia, peripheral vascular disease with arterial insufficiency, and/ or peripheral neuropathies. The cramps 

tend to be more common in the lower extremities and may be seen more commonly at night. Symptoms include 

cramping muscle pain and, at times, fasciculations secondary to lower motor neuron lesions. These cramps may be 

confused with hypocalcaemic cramps and the Restless Legs Syndrome. 

Sleep deprivation and sleep fragmentation has been shown to correlate with insulin resistance in obese 

individuals. Poor sleep quality has implications on diabetes self-management. Adult diabetic patients, who 

reported poor quality sleep underwent completion of questionnaires measuring diabetes control, sleep quality and 

daytime sleepiness. The patients with poor sleep were found to have difficulty with diabetes control, other 

demographic factors such as education, age, gender, were measured and these were not found to be associated 

with diabetes control problems. Studies have linked poor sleep and insomnia to be associated with decrease in 

gamma-amino butyric acid (GABA). A lower level of GABA is also seen in the patients with depression. GABA is 

produced in significant levels in pancreas. It has also been shown to be inhibiting apoptosis of the rodent beta 

cells.  

Therapeutic massage is increasingly used in medical treatment programmes to reduce symptoms, improve coping, 

and enhance quality of life. Diabetes patients use therapeutic massage to improve symptom control and their 

personal sense of wellbeing. Contrary to what one might expect, patients with advanced diabetes experience 

anxiety don’t fear death, but more often they fear uncontrolled pain, being left alone, or dependency on others. 

Many of the Massages are among the fastest growing complementary therapies used in the whole world. Massage 

on injection sites may increase insulin absorption. In addition, uncontrolled studies suggest that massage may have 

a positive effect on blood glucose levels and symptoms of diabetic neuropathy. However, randomised, placebo-

controlled studies are needed to confirm any short- and long-term benefits of massage as a complementary 

treatment for diabetes and to further define an optimal massage treatment. Massage has been recommended for 

diabetes for nearly 100 years.  

RESEARCH PROPOSAL 

Quasi Experimental Study to Assess the Effectiveness of Massage on the level of calf muscles pain and the level of 

sleep among Diabetes mellitus patients at selected hospitals in Amritsar, Punjab. 
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Fig. 1: Research Design 

OBJECTIVES 

 To assess the pre-test and post-test level of calf muscles pain among patients with diabetes mellitus in 

experimental and control groups. 

 To assess the pre-test and post-test levels of sleep among patients with diabetes mellitus in experimental and 

control groups. 

 To plan and implement of calf muscles massage among diabetes mellitus patients in experimental group. 
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 To compare the pre-test and post-test levels of calf muscles pain among patients with diabetes mellitus in 

experimental and control groups. 

 To compare the pre-test and post-test levels of sleep among patients with diabetes mellitus in experimental 

and control groups. 

 To find out the association between post-test scores on the level of calf muscles pain among diabetes mellitus 

patients with socio-demographic variables in experimental group. 

 To find out the association between post-test scores on the level of sleep among diabetes mellitus patients 

with socio-demographic variables in experimental group. 

INCLUSION CRITERIA: 

 Diabetes mellitus patients who will be admitted in the Government City Hospitals in Amritsar. 

 Diabetes mellitus patients who will be suffering from pain under numeric scale score. 

 Diabetes mellitus patients who will be willing to consent for participation in the study. 

EXCLUSION CRITERIA: 

 Diabetes mellitus patients who will not be admitted in the Government City Hospitals in Amritsar. 

 Diabetes mellitus patients who will not be suffering from pain under numeric scale score. 

 Diabetes mellitus patients who will not be willing to consent for participation in the study. 

RESULTS 

Table – 1: Severity wise distribution of Pain levels in subjects of experimental groups 

 

 

  

Frequency and % age of effectiveness of Massage on the level of calf 

muscles pain among Diabetes mellitus Patients in experimental group  

(n=100) 

Experimental Group (n=100) Pre-test Post-test 

Pain Severity Level f % age f % age 

Not at all 0 0.0 0 0.0 

A little 0 0.0 18 18.0 

Quite a bit 0 0.0 82 82.0 

A lot 100 100.0 0 0.0 
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Graph-1 

 

Table – 2: Quality wise distribution of Sleep levels in subjects of Experimental group in pre-test and post-test 

Frequency and % age of effectiveness of Massage on level of sleep among Diabetes 

mellitus Patients in experimental group  

(n=100) 

Experimental Group (n=100) Pre-test Post-test 

Sleep Quality Level f % age F % age 

Not at all 0 0.0 0 0.0 

A little 0 0.0 33 33.0 

Quite a bit 0 0.0 67 67.0 

A lot 100 100.0 0 0.0 
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Graph-2 

 

A. Comparison of the pre test and post test levels of calf muscles pain among patients with diabetes mellitus in 

experimental and control groups 

Comparison of severity of pain levels in pre-test and post-test in experimental and control groups ( N=200 ) 

Group 

Pre-test Post-test 
paired 

t-test Range Mean S.D. 
Mean 

% age 
Range Mean S.D. 

Mean  

% age 

                  
 

Experimental Group 

(n=100) 
58-93 77.72 9.21 81.0 12-36 24.17 6.10 25.2 

45.47    

0.000** 

  
         

Control Group 

(n=100) 
55-92 79.61 8.16 82.9 52-86 74.14 7.63 77.2 

15.62    

0.00* 

Independent t-test 
1.54                                                  

0.126 

51.16                                                   

0.000**  

* significant difference p<0.05 

* highly significant difference p<0.05 
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B. Comparison of the pre-test and post-test levels of sleep among patients with diabetes mellitus in 
experimental and control groups 

 

Comparison of sleep quality  in pre-test and post-test in experimental and control groups ( N=200 ) 

Group 

Pre-test Post-test 
paired 

t-test Range Mean S.D. 
Mean 

% age 
Range Mean S.D. 

Mean  

% age 

                  
 

Experimental 
Group (n=100) 

87-147 120.92 12.82 80.6 102-131 41.16 15.79 27.4 
36.57    

0.000** 

  
         

Control Group 

(n=100) 
79-143 116.18 13.64 77.5 102-131 116.58 6.34 77.7 

0.302    
0.763 

Independent t-test 
2.53                                                  

0.198 

44.31                                                   

0.000**  

* significant difference p<0.05 

* highly significant difference p<0.05 

CONCLUSION 

A short calf muscles massage therapy programme for patients to practice at home seems to have an effect, as well 

as a positive effect on self-rated quality of life and reduction of pain. This implies that simple massage may be 

useful as a supplementary therapy in addition to medical treatment when prescribed by primary care physicians. 

One could also speculate as to whether this in the long run could be efficacious as against medicine intake, side 

effects and drug costs.  
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