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Introduction

 Diabetes mellitus is a metabolic diseases characterized by chron-
ic hyperglycaemia resulting from defects in insulin secretion, insulin 
action, or both. Metabolic abnormalities in carbohydrates, lipids and 
proteins result from the importance of insulin as an anabolic hormone. 
Therefore, Diabetes mellitus is a condition that occurs when the body 
can’t use glucose normally. Glucose is the main source of energy for 
the body’s cells. The levels of glucose in the blood are controlled by a 
hormone is called insulin, which is made by the pancreas [1]. Diabe-
tes is certain to be one of the most challenging health problem in the 
21st century. The International diabetes federation estimates that 425 
million people worldwide have diabetes, it makes the largest global 
epidemic of the 21st   century. 115 million people in china, 73 million 
in India and 30 million in the United States have diabetes.  Diabetes 
is one of the most common non-communicable diseases globally. It is 
the fourth or fifth leading cause of death in most developed countries 
and that it is epidemic in many developing and newly industrialized 
nations. [2].

 Diabetic peripheral neuropathy is a common chronic complica-
tion of diabetes mellitus. It leads to clinical complications such as 
foot ulceration, leg amputation and neuropathic pain. Several novel 
diagnostic techniques are available which may supplement clinical 
assessment and aid the early detection of diabetic neuropathy. Glycae-
mic control in type 1 diabetes treat to reducing the risk of developing 
diabetic neuropathy. However, either glucose control or pathogenetic 
treatments are effective in painful-neuropathy and symptomatic treat-
ments are often inadequate. The diagnostic techniques which may aid 
the early detection of diabetic neuropathy in the clinical and research 
environment [3].

Need for the study

 Approximately 463 million adults (20-79 years) were living with 
diabetes in 2045 and this will rise to 700 million. The people with 
type 2 diabetes is increasing in most countries and 79% of adults with 
diabetes were living in low and middle-income countries. A recent 
diabetic neuropathy survey in India, showed prevalence of diabetic 
neuropathy in Karnataka and Hyderabad was 12.9% and 16%. The 
total percentage of diabetic neuropathy was 19.78%, 16.06% in 
males and 22.04% in females of Karnataka and India. The overall 
weighted prevalence of diabetic neuropathy in Tamil Nadu was 10.4 
%, Jharkhand 5.3%, Chandigarh, 13.6% and Maharashtra 8.4% [4]. 
The researcher identified that many patients who came with diabetic 
neuropathic pain among diabetic patients after five years of chronic-
ity. Many studies have shown that diabetic neuropathic pain is one 
of the common symptom among diabetic patients. So the nurse felt 
that it is necessary to intervene the neuropathic pain among diabetic 
patients [5], performed a study to evaluate the efficacy of warm water 
foot bath among 60 patients with peripheral neuropathy at California. 
Quasi experimental design with simple random sampling technique 
was used. Samples were randomly selected and divided into three 
groups. The study results showed decrease in diabetic neuropathy 
score level in the warm and cold water therapy (t value of 15.06) was  
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 Diabetic Neuropathy is a condition in which the nerves are dam-
aged due to diabetic micro vascular injury involving small blood ves-
sels that supply nerves. A Quasi experimental study to evaluate the 
effect of Contrast bath therapy on neuropathic pain among diabetic 
patients. The main aim of the study was to assess the effect of con-
trast bath therapy on neuropathic pain among diabetic patients at 
Coimbatore. Non randomized quasi experimental pre-test post-test 
control group design was adopted in this study. By using purposive 
sampling technique, 30 samples were selected based on inclusion 
criteria, 15 in experimental and 15 in control group. The demograph-
ic variables, clinical profile of the samples were collected, the level 
of Neuropathic pain was assessed by Galer and Jensen neuropathic 
pain scale in both experimental and control group. Intervention was 
given to experimental group and routine treatment was given to con-
trol group.  It was identified that the mean level of neuropathic pain 
among diabetic patient in the experimental and control group was 
38.3 and 44.8 respectively with mean difference of 6.5. Likewise the 
standard deviation of the experimental and control group was 3.61 
and 5.56 respectively. The calculated‘t’ value 3.549 was greater than 
the table value of 2.048 at 0.05 level of significance. Hence, it was 
concluded that contrast bath therapy is an effective method to re-
duce the neuropathic pain among diabetic patients.
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significantly decrease of pain level compared to group B and Group 
C [6], conducted a study to assess the effect of warm and cold food 
bath on neuropathic pain. Randomized clinical trial was used on 70 
diabetic patients. Experimental group received warm and cold foot 
bath, it was administered for 8 sessions over 20 minutes every day, 
over 2 weeks. The data collection method was done by a question-
naire by interviewing and examination in three phases. Neuropathy 
scores were obtained as 7.24, 4.51 and 4.39 before the intervention, 
after two weeks post-intervention and one month after the interven-
tion [7], attempted a study to assess the effect of contrast bath ther-
apy on superficial peroneal nerve function in lower limb among 29 
diabetic neuropathic patients. After one week, the post test was done 
by structured questionnaire and neuropathic pain scale. Contrast bath 
therapy showed highly significant improvement in the nerve function 
in participants after giving the intervention for 4 weeks (‘t’=13.03, 
p=0.001) [8], conducted a study to assess the effectiveness of con-
trast bath on neuropathy pain among 60 clients with neuropathy pain 
among diabetic patients. The results showed that the post-test mean 
value of experimental group was 21.93 with standard deviation of 
5.44 and mean value of control group was 72.73 with standard devia-
tion of 7.15 and unpaired‘t’ value was 30.964 at p<0.001

Statement of the Problem

 A quasi experimental study to evaluate the effect of contrast bath 
therapy on neuropathic pain among diabetic patients at a selected hos-
pital, Coimbatore.

Objectives of the study

1. To assess the level of neuropathic pain among diabetic patients.

2. To find out the efficacy of contrast bath therapy on neuropathic 
pain among diabetic patients.

3. To find out the association between neuropathic pain and selected 
demographic and clinical variables.

Operational definition

Effect: It refers to the changes in the level of neuropathic pain among 
diabetic patients after contrast bath therapy which will be measured 
by Galer and Jensen neuropathic pain scale. Contrast bath therapy. It 
means that, is a physical therapy treatment in which all or part of the 
body is immersed first in hot water, the in cold water and the proce-
dure of alternating hot and cold is repeated several times.

Neuropathic pain: It refers to subjective feeling of neuropathic pain 
such as numbness, tingling sensation, cramps and increase sensitivity 
to touch due to chronicity of diabetic which will be measured using 
Galer and Jensen neuropathic pain scale.

Diabetic patients: Diabetic patients who have type I or type II diabe-
tes for a duration of five years.

Hypothesis: There is a significant difference in the level of neuro-
pathic pain after contrast bath therapy between the experimental and 
control group.

Assumption: Contrast bath therapy will reduced the level of neuro-
pathic pain after the administration of intervention.

Methodology
Research approach: Quantitative experimental research approach 
design was adopted for this study.

Research setting: The study was conducted in all general ward and 
special ward of Sri Ramakrishna hospital Coimbatore.

Population: Diabetic patients with five years of chronicity.

Sampling technique: Purposive sampling technique was adopted.

Sample size: Total 30 patients were selected for this study.

Criteria for Sample Selection
Inclusion criteria

1. Patients with Type I or Type II diabetic patients with 5 years of 
chronicity.

2. Patients who have good peripheral pulses in the lower extremities.

Exclusion criteria

1. Patients who have swelling in their leg, foot ulcers or gangrene and 
diabetic wound.

2. Patients who have intolerance to cold/warm temperature.

3. Patients with loss of sensation in the foot.

4. Patient with gestational and juvenile diabetes, skin disorders, Thy-
roid disorder and Peripheral vascular Disease.

5. Patients who underwent surgery in lower limb.

Data Collection Instruments
The tool consists

Section A: Demographic data: A questionnaire was designed to col-
lect the demographic data age, gender, educational status, occupation, 
religion, marital status, type of family, personal habit and dietary hab-
it.

Section B: Clinical profile of the sample: Clinical profile of the sam-
ple includes family history of diabetes, duration of diabetes mellitus, 
type of diabetic mellitus, treatment for diabetic mellitus, duration of 
neuropathic pain after diagnosis, Fasting Blood Glucose level (FBS) 
and HbA1c level are referred from secondary data.

Section C: Galer and Jensen neuropathic pain scale: This is a stan-
dardized tool which is developed by Galer and Jenson. This tool con-
sists of 10 item questionnaire derived and has proven to be a valid and 
clinically useful device for screening and monitoring for neuropathic 
pain. The outcome of this tool measures about the neuropathic pain 
among diabetic patients.

Section D: Data collection procedure: Samples were selected based 
on inclusion and exclusion criteria. In experimental group, on the date 
of admission, pre-test was conducted by Galer and Jensen neuropath-
ic pain scale for both experimental and control group. Along with 
routine treatment, contrast bath therapy was administered to experi-
mental group. Hot water (100-105ᵒ F) for 3 minutes followed by cold 
water (60-70ᵒ F) for 1 minute. It is repeated as three cycles, twice in 
a day. Post-test was collected on the date of discharge using Galer 
and Jensen neuropathic pain scale for both experimental and control 
group.
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Data Analysis
Section I Demographic variables of diabetic patients with neuropathic 
pain.

Section II Clinical profile of diabetic patients with neuropathic pain.

Section III The level of neuropathic pain among diabetic patients.

Section IV Analysis on the effect of contrast bath therapy on neuro-
pathic pain among diabetic patients.

Section V Association between the levels of neuropathic pain with 
selected variables among diabetic patients.

Demographic Data

 Demographic data related to age, gender, educational status, oc-
cupation, religion, marital status, type of family, personal habit and 
dietary habit. Age groups of diabetic patients with neuropathic pain, 
majority in the experimental group 7 (46.7%) were between the age 
group of 51-60 years. In the control group, 12 (80%) were between 
the age group of above 60 years., gender patients were males in the 
experimental group 11 (73.3%) and control group 12 (80%) when 
compared to females. Religion majority of patients were Hindu in 
the experimental group 6 (40%) and control group 5 (33.4%). Ed-
ucational status majority of the patients were high school   in  both  
experimental   group 12 (80%) and control group13 (86.7%).The oc-
cupational status of the diabetic patients in the experimental group 
most of them were employed in both experimental group 13 (86.7%) 
and control group 9 (40%). Monthly income of the patients, majority 
of patients earned monthly income in experimental group 9 (60%) 
and control group 6(40%). Marital status of the patients, majority of 
patients were married in both the experimental 12 (80%) and control 
group12 (66.7%). Type of family, majority of patients were nucle-
ar family 11(73.3%) in experimental group and 8 (53.3%) in control 
group. Personal habit, majority of patients were non-vegetarian in 
experimental group 14 (93.3%) and control group 13 (86.7%) and 
Dietary habit, majority of patients had no social habits of alcohol 
and smoking in experimental group 14 (93.3%) and control group13 
(86.6%).

Clinical Profile of the Sample

 The Clinical profile of patients includes family history of diabetes, 
duration of diabetes mellitus, type of diabetic mellitus, treatment for 
diabetic mellitus, duration of neuropathic pain after diagnosis, fast-
ing blood glucose level (FBS) and HbA1c.Results of the study shows 
that majority of them had family history of diabetes in experimental 
group 11(73.3%) and control group10 (66.7%). Duration of diabetic 
mellitus above five years in experimental group 13(86.7%) and con-
trol group14 (93.3%). Type II diabetes mellitus in experimental group 
14(93.3%) and in control group15 (100%). Oral hypoglycaemic treat-
ment for diabetic mellitus in the experimental group 11(73.3%) and 
in the control group 8 (53.3%). Duration of neuropathic pain patients 
had six months to one year of neuropathic pain in the experimental 
group 11 (73.3%) and in the control group 7 (46.7%), Fasting blood 
sugar patients had 100 -200 mg/dl fasting blood sugar level in ex-
perimental group 10 (66.7%) and control group 9 (60%) and HbA1c 
patients had 9.0mmol/L to 14.0mmol/L HbA1c level in experimental 
group 10 (66.7%) and 7.0mmol/L -8.0mmol/L HbA1c level in control 
group 9 (60%) (Figures 1-3).

 Student ‘t’ test was used to compare the effect of contrast bath 
therapy on post-test level of neuropathic pain among diabetic patients 
in experimental group and control group. It was identified that the 
mean level of neuropathic pain among diabetic patients in experimen-
tal group and control group was 38.3 and 44.8 respectively with a 
mean difference 6.5. Likewise the standard deviation of experimental 
and control group was 4.61 and 5.56 respectively. The calculated ‘t’ 
value 3.549 was greater than the table value of 2.048 at 0.05 level of 
significance. Hence the research hypothesis H2: “There is a signifi-
cant difference in the level of neuropathic pain after the contrast bath 
therapy between the experimental and control group (Table 1).

Figure 1: Pre-test level of neuropathic pain among diabetic patients in Experimen-
tal and Control group.

Figure 2: Post-test level of neuropathic pain among diabetic patients in experimen-
tal and control group.

Figure 3: Level of Neuropathic pain.
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 The association between the levels of neuropathic pain with se-
lected demographic and clinical variables among diabetic patients. 
It was found that chi-square value for demographic variables age 
(χ²=0.0015), gender (χ²=0.44), diet pattern (χ²=0.01) and social hab-
its (χ²=0.0014) had no association with the level of neuropathic pain. 
Clinical variables duration of diabetic mellitus (χ²=0), types of diabet-
ic mellitus (χ²=0), treatment for diabetes mellitus (χ²=0.15), duration 
of neuropathic pain (χ²=0.14), fasting blood sugar (χ²=0) and HbA1c 
level (χ²=0.13) had no association with the level of neuropathic pain 
among diabetic patients.

Conclusion
 Diabetic neuropathic pain was found in diabetic patients after five 
years of occurrence. The presence of neuropathic pain was treated by 
glycaemic control or other alternative therapies. Contrast bath therapy 
is simple and non-pharmacological method. It is a series of brief, re-
peated immersions in water alternating between warm and cold tem-
perature, it helps to reduce diabetic neuropathic pain and which has 
positive effects on treating neuropathic pain among diabetic patients.  
Thus they expressed a greater level of comfort and also assured that 
they will practice it regularly in their clinical and community settings.
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S.No Study
group Mean SD Mean differ-

ence
Calculated 

‘t’ value

1 Experimental 
group 38.3 3.61

6.5 3.549*

2 Control group 44.8 5.56

Table 1: Diabetic patients in experimental group and control group.

Note: *Significant at 0.05 level.
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