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Abstract: Cold compress is a treatment of choice in hydrotherapy in the management of Type 2 Diabetes Mellitus. Hence the 

present study evaluated the effect of cold compress on blood glucose and Glycated hemoglobin levels in Type 2 Diabetes Mellitus 

patients. 90 patients were recruited for the study, based on the inclusion and exclusion criteria. They were assigned to the 

naturopathy, control and interventional groups. Subjects were assessed for FBS, PPBS and HbA1C levels on the first day of their 

admission, FBS and PPBS are again collected on the 10th day and patients are asked to send the HbA1C reports immediately after 

3 months of follow-up. The results suggested that experimental group have significantly reduced levels of FBS, PPBS along with 

HbA1C compared to naturopathy and control group and, naturopathy group has shown more beneficial results compared to 

control group. Thus, addition of cold compress with Naturopathy treatments, Diet and Yoga augments the therapeutic effects of 

Yoga & Naturopathy interventions in the management of Type 2 Diabetes Mellitus.  

 Index Terms: Diabetes type 2; Glycosylated Hemoglobin HbA1C; Fasting blood sugar; Post prandial blood sugar. 

INTRODUCTION 

 

Diabetes mellitus is a nutritional disorder, characterized by an abnormally elevated level of blood glucose and by the excretion of 

the excess glucose in urine.It results from an absolute or relative lack of insulin which leads to abnormalities in carbohydrate 

metabolism as well as in the metabolism of protein and fat.1 The disease burden related to diabetes is high and rising in every 

country, fuelled by the global rise in the prevalence of obesity and unhealthy lifestyles. 2 The World Health Organization (WHO) 

estimated that there were 135 million diabetic individuals in the year 1995 and it has been projected that this number will increase 

to 300 million by the year 2025.3 Developing countries have major part of diabetics and second largest number of diabetics are 

present in india.4 India is considered to be the second largest country with >61 million of diabetics in the world.5 

 

Diabetes mellitus is associated with retinopathy, nephropathy, neuropathy, neurogenic bladder, recurrent infections and metabolic 

complications.6The leading cause of morbidity and mortality are cardiovascular complications among patients with NIDDM. The 

cardiovascular disease risk is higher in the diabetic population compared to non-diabetic individuals of a similar age, sex and 

ethnicity.7,8Chronic diabetics also have decreased β cell activity which results in decreased pancreatic function.9 Management 

concentrates on a well-balanced, nutritious diet which is  a fundamental element of therapy for diabetes. In prescribing a diet, it is 

important to relate dietary objectives to the type of diabetes.9Lifestyle modification has positive impact on type 2 diabetes 

mellitus.10 New research suggests that exposing adults with Type 2 Diabetes to cold temperatures boosts insulin metabolism 

better than long-term changes to diet and exercise.11 
 

Naturopathy treatment may reduce risk for NIDDM, including improved glucose control.12 Hydrotherapy is one of the important 

therapies of Naturopathy, which has been proven beneficial in many systemic disorders including neonatal growth.13-16 

 

Compress is simply the application of water at any temperature by means of a cloth, a sponge, or other suitable medium. A linen 

cloth of two to four thickness and of proper size, or cheese cloth doubled four to eight thickness, renders the best service. The 

temperature to be employed is 55 degrees to 70 degrees. The lower temperature is greatly preferable, because of the decided 

effects upon the arterial trunks.17After the first onset, the cold compress is changed every 20 to 30 min, is most useful. The 

compress should always  cover an  area larger than the part to be influenced. Cool compress may be employed in such a manner 

as to influence the circulation and the functions of liver, spleen, stomach, kidneys, intestines, lungs, brain, pelvic viscera-in fact 

all the internal structures of the body.17 

 

METHODOLOGY: 

Subjects: 

A total of 90 patients were selected for the study, out of which 60 patients (30 intervention,30 naturopathy) were those who got 

admitted in Shanthivana for a period of 10 days.30 patients (control group) were people who are residing in Ujire. The selected 

patients should satisfy the inclusion criteria i.e., age must be 35-60 years, both males and females were included and patients who 

were diagnosed as subjects of type 2 diabetes mellitus who are under medication. Exclusion criteria includes patients with 

uncontrolled diabetes and patients with other systematic complications. The subjects were instructed about the study and all 

subjects who are willing to take part in the study were considered. A signed informed consent was obtained from each individual. 

Institutional Ethical Committee approved the study. 

 

Study design: 

The study adopts randomized control trial design. The subjects were randomly divided into 3 groups, the cold compress group 

(30), naturopathy group (30), and control group (30) subjects. The subjects were assessed on day 1 for FBS, PPBS and HbA1c, 
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and on day 10 for FBS, PPBS and after 3 months for HbA1C alone during which naturopathy group received prescription for 

yoga and diet, whereas intervention group received prescription for yoga, diet, naturopathy treatments, including cold compress. 

Statistical Analysis: 

Data were analyzed using IBM SPSS 21.0.The data was checked for normality and an ANOVA test was employed to compare the 

means between the three groups. For all the analysis, we present 95% confidence intervals and considered p < 0.05 as significant. 

 

RESULTS 

Results of the present study indicates significant improvement in FBS, PPBS and HbA1c in subjects of intervention and 

naturopathy group following treatment (p=0.0001). Compared to naturopathy group more significant results were seen in 

intervention group. There were no significant results observed in the control group. Results suggested significant role of cold 

compress in controlling type 2 diabetes.  

 

Table: 1 comparison of three study groups with respect to pretest and posttest FBS scores by one way ANOVA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 1 comparison of three study groups with respect to pre-test and post-test FBS scores 

 

Table: 2 comparison of three study groups with respect to pre-test and post-test PPBS scores by one way ANOVA 

 Groups Pretest Posttest Difference 

Mean SD Mean SD Mean SD 

Intervention group 209.93 60.67 156.80 38.75 53.13 43.08 

Naturopathy group 206.17 66.88 174.37 49.87 31.80 27.11 

Control group 199.43 49.46 192.40 51.78 7.03 8.58 

% of changes in intervention group     25.31%#, p=0.0001* 

% of changes in naturopathy group     15.42%#, p=0.0001* 

% of changes in control group     3.53%#, p=0.0010* 

F-value 0.2402 4.2756 17.9828 

P-value 0.7870 0.0169* 0.0001* 

Pair wise comparisons by Tukeys multiple post hoc procedures 

Intervention vs naturopathy P=0.9674 P=0.3237 P=0.0186* 

Intervention vs control P=0.7734 P=0.0122* P=0.0001* 

Naturopathy vs control P=0.8995 P=0.3050 P=0.0052* 

 

Groups Pretest Posttest Difference 

Mean SD Mean SD Mean SD 

Intervention Group 167.53 48.22 124.00 30.94 43.53 34.43 

Naturopathy Group 167.97 37.62 143.87 35.29 24.10 20.14 

Control Group 166.30 23.31 157.33 19.97 8.97 10.10 

% of Changes In Intervention Group     25.98%#, P=0.0001* 

% of Changes In Naturopathy Group     14.35%#, P=0.0001* 

% of Changes In Control Group     5.39%#, P=0.0010* 

F-Value 0.0157 9.7289 15.9628 

P-Value 0.9844 0.0002* 0.0001* 

Pair wise comparisons by Tukeys multiple post hoc procedures 

Intervention Vs Naturopathy P=0.9990 P=0.0283* P=0.0060* 

Intervention Vs Control P=0.9913 P=0.0002* P=0.0001* 

Naturopathy Vs Control P=0.9841 P=0.1854 P=0.0409* 
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Figure:2 comparison of three study groups with respect to pretest and posttest PPBS scores 

Table: 3 comparison of three study groups with respect to pretest and posttest HbA1c scores by one way ANOVA 

 

Groups Pretest Posttest Difference 

Mean SD Mean SD Mean SD 

Intervention group 8.27 1.67 6.95 1.68 1.32 0.83 

Naturopathy group 8.24 1.71 7.74 1.87 0.49 0.63 

Control group 7.86 0.91 7.84 0.91 0.02 0.44 

% Of changes in intervention group     15.97%#, p=0.0001* 

% Of changes in naturopathy group     5.99%#, p=0.0010* 

% Of changes in control group     0.25%#, p=0.8057 

F-value 0.7041 3.0263 30.2797 

P-value 0.4973 0.0536 0.0001* 

Pair wise comparisons by Tukeys multiple posthoc procedures 

Intervention vs naturopathy P=0.9967 P=0.1186 P=0.0001* 

Intervention vs control P=0.5385 P=0.0700 P=0.0001* 

Naturopathy vs control P=0.5876 P=0.9682 P=0.0173* 

 

  
Figure: 3 comparison of three study groups with respect to pre-test and post-test HbA1c scores 

 

DISCUSSION 

The study results shows that FBS has significantly reduced in intervention and naturopathy groups, but the reduction was more in 

intervention group compared to naturopathy group. Whereas no such significant change is noticed in the control group; PPBS and 

HbA1c also showed significant reduction in both intervention and naturopathy groups, (reduction was more in intervention group 

than in naturopathy group) and again there was no significant change noticed in the control group. These results shows that the 

addition of cold compress in Yoga & Naturopathic intervention facilitates better clinical outcomes in the management of type 2 

diabetes mellitus. 

 

Previous studies have shown decrease in blood glucose levels by Yoga, Diet and Naturopathic interventions. Changes like 

increased self-monitoring of blood glucose, improved diet, increased physical activity, enhanced self-efficacy, improved mood 

and reduced problem areas in diabetes were noticed.16Another study demonstrates that reduction in the risk factors were noticed 
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with long term naturopathic care for T2DM with notable percentages of improvements in glucose levels as measured by HbA1C 

levels.18 

 

A previous study states that lifestyle intervention was effective as insulin treatment in improving glycemic control in poorly 

controlled subjects with type 2 diabetes, and resulted in weight loss during the interventional year.19 Another study states that 

INY, adjunctive to pharmacotherapy, was associated with a significant beneficial effect on glycemic control and reduced the need 

for antidiabetic medication.20 

  

A study has shown that a naturopathic dietary approach to diabetes appears to be feasible to implement among T2DM patients. 

The intervention may also improve self-management, glycemic control, and have influences in other domains of self-care 

behaviors. HbA1c improved by an average of 0.5%, which is clinically meaningful.21 

 

It is known that the local application of cold induces alterations in thermogenesis mechanisms, leading to increased metabolic 

rate.22 Hot tub therapy 23 and warm water immersion 24 were reported to reduce weight, glucose level, and glycosylated 

hemoglobin; reduction in heart rate, and increase in systolic and diastolic biventricular functions, respectively. Stress reducing the 

effect of massage might attribute to control counter regulatory stress hormones and permitting the body to use insulin more 

effectively.23 

 

Momordicacharantia (bitter gourd) and Trigonellafoenum-graecum (fenugreek) were reported to have antidiabetic and lipid 

lowering effect. The possible mechanisms could be through repairing damaged β-cells, stimulating insulin secretion and 

sensitivity/signaling, inhibiting absorption of glucose by inhibiting glucosidase and suppressing the activity of disaccharides in 

intestine, and decreasing adipose tissues25 thereby reduces pro inflammatory cytokines.26  

 

A study suggests that INYT with insulin and anti-hypertensive medication can be considered as effective treatment modalities in a 

patient with MS (metabolic syndrome).it helps in reducing the abnormal or elevated levels of weight, body mass index, waist 

circumference (WC), FBG, PPBG, SBP, DBP, and lipid profile which are the major characteristics of MS.20 

 

One more study states that there are several treatment modalities to control blood sugar levels, many of which have sideeffects.In 

this study, intensive naturopathy and yoga, given as first-line treatment for T2D before commencement of any other treatments, 

demonstrated significant clinical benefits for glucose control, and without apparent side effects.26 Another study states that cold 

hipbath is very beneficial for diabetes.It reduces obesity, helps organs of elimination to function properly and relieves 

constipation and indigestion.27  

 

We speculate that cold compress application on lower abdomen in this study, could also be an additional factor in enhancing 

metabolism, mediated through thermoregulatory changes. The present results suggest that the cold compress given to T2DM 

patient’s decreases FBS, PPBS and HbA1c. While the underlying mechanism of the clinical benefits of cold compress remains to 

be studied, this particular finding is a worthwhile lead in future explorations. Strengths of the study are it is a randomized study, 

no dropouts, Cost effective, no documented effects in any of the groups, no life threatening serious complications. Limitations of 

the study are compared to other intervention based studies this study is of short duration, so clinical benefits were not seen, 

smaller sample size, guidance was given during follow-up period of the study through phone calls, but personal observation was 

not given. 

 

CONCLUSION 

   

The present study suggested that cold compress along with naturopathy treatments, Yoga and diet therapy prescription has 

reduced significantly the levels of FBS, PPBS along with HbA1c. The naturopathy group which received naturopathy treatments, 

Yoga and diet excluding cold compress also showed reduction in FBS, PPBS and HbA1c levels but not in higher levels compared 

to intervention group. There was no reduction in values of FBS, PPBS and HbA1c of control group. Adding cold compress along 

with naturopathy treatments, diet and yoga augments the effects in Type 2 Diabetes. Hence cold compress can be considered as an 

adjuvant therapy in the treatment of Type 2 Diabetes mellitus along with naturopathy treatments. 
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