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Abstract— The worldwide prevalence of diabetes mellitus 

has risen dramatically in the developing countries over the 

past two decades. Regular screening of adults is essential for 

early detection and care. Diabetes is associated with 

numerous complications and among them the most severe is 

Diabetes Neuropathy. There are limited studies on diabetes 

awareness and its prevalence hence this study was 

undertaken. 
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I. INTRODUCTION 

Diabetes Mellitus which is considered to “be disease of 

royalty” is defined as a metabolic disorder characterized by 

hyperglycemia which either results in the defects of insulin 

secretion, insulin action or both. There is an auto-immune 

destruction of the Beta-cells of the pancreas with consequent 

insulin deficiency to abnormalities that result in resistance to 

insulin action. Due to the deficient action of insulin on the 

target tissues the metabolism of carbohydrate, fats and 

protein is altered. If the Diabetes Mellitus is not controlled it 

can further lead to life threatening conditions like 

hyperglycemia with ketoacidosis or the non-ketotic 

hyperosmolar syndrome.The long term complications of 

Diabetes include Diabetes Retinopathy with potential loss of 

vision, Diabetes Nephropathy leading to kidney failure, 

Diabetes Neuropathy causing damage to nerves which often 

results in foot ulcers, amputations. The patients suffering 

from diabetes have an increased risk of cardiovascular 

disease, cerebrovascular disease, hypertension,etc. 

Diabetic neuropathies are complex heterogeneous 

disorders which affect both Peripheral andAutonomic 

nervous system.1 Neuropathy can affect nerves throughout 

the body, causing numbness and sometimes pain in the 

hands, arms, feet, or legs, and problems with the digestive 

tract, heart, sex organs, and other body systems.  People 

with diabetes can develop nerve problems at any time, but 

risk rises with age and longer duration of diabetes. Some 

form of neuropathy is present in 60-70% people who are 

suffering from diabetes and the risk is at highest rates when 

the person is suffering from diabetes from 25 years. The 

most significant risk factors for severity of diabetic 

neuropathy, in order of importance studied by Dyck etal in 

Rochester diabetic neuropathy study were Diabetic 

microvascular disease, total hyperglycemic exposure, and 

type of diabetes. 2 

A. Causes Of Diabetic Neuropathy: 3 

The causes are probably different for different types of 

diabetic neuropathy. Researchers are studying how 

prolonged exposure to high blood glucose causes nerve 

damage. Nerve damage is likely due to a combination of 

factors:  

1) Metabolic factors, such as high blood glucose, long 

duration of diabetes, abnormal blood fat levels, and 

possibly low levels of insulin. 

2) neurovascular factors, leading to damage to the blood 

vessels that carry oxygen and nutrients to nerves 

3) autoimmune factors that cause inflammation in nerves  

4) mechanical injury to nerves, such as carpal tunnel 

syndrome 

5) inherited traits that increase susceptibility to nerve 

disease  

6) lifestyle factors, such as smoking or alcohol use 

B. Classification: 2-4 

1) Generalised Symmetric Polyneuropathies: 

 Acute Sensory 

 Chronic Sensorimotor 

 Autonomic Neuropathy 

1) Sudomotor 

2) Cardiovascular 

3) Gastrointestinal 

4) Genitourinary 

2) Focal & Multifocal Neuropathies: 

 CRANIAL 

 TRUNCAL 

 FOCAL LIMB 

 PROXIMAL MOTOR (AMYROPATHY) 

 COEXISTING CIDP 

3) Acute Sensory Neuropathy:  

Acute sensory neuropathy is characterized by the acute 

onset of severe sensory symptoms and is rare and follows 

periods of poor metabolic control (eg: ketoacidosis) or 

sudden change in glycaemic control (eg: “insulin neuritis”). 

This is marked with nocturnal exacerbation but has few 

neurologic signs on examination of the legs. 

4) Chronic Sensorimotor:  

This is characterized by the frequent burning pain, electrical 

or stabbing sensations, hyperasthesias, parasthesias, and 

deep aching pain. This is one of the most common 

presentations of neuropathy in diabetes in which the 

symptoms are mostly noticed in feet and lower limbs and in 

some cases hands may also be affected. This can be noticed 

in patients when they present a painless foot ulcer or 

otherwise half of the patients may be asymptomatic. Other 

patients may not feel quick symptoms but on enquiry admit 

of their feet numbness. There is a sensory loss of vibration, 

pressure, pain and temperature perception and not presence 

of ankle reflexes. In the distal sensory neuropathy where 

onset is common, both small and large fibres may be 

affected initially. This is a length dependent process and a 

distal part of the longest nerves are affected earliest. Thus 

the symptoms are earliest seen in distal part of the longest 

nerves. The pain is worse at night and is characterized by 

numbness and the sensation is felt like ‘wearing gloves or 

socks’ which is described by the patients. The distal 
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generalized sensory loss, with reduced or absent ankle jerks, 

with the loss of pinprick sensation is examined. 

5) Autonomic Neuropathy: 

Thistype causes changes in the bowel sexual perceivence, 

digestion, bladder functions, and perspiration. It continues to 

have undignified effect on the nerves serving the heart and 

eyes. This type is so severe that it could lead to condition 

known as hypoglycemic unawareness where the person 

experiences an unmodified fall in the levels of blood glucose 

often. 

6) Focal & Multifocal Neuropathies: 

Mononeuropathies involves median (5.8% of all diabetic 

neuropathies), ulnar (2.1%) radial (0.6%) and common 

peroneal nerves and its usually have a sudden onset. 

Cranial nerves 3,4,6, and 7 are primary cranial 

nerves involve in cranial neuropathies and are extremely 

rare, occurs due to a microvascular “infarct”, which resolves 

quickly over several months. Common nerves involved are 

the ulnar, median, peroneal and medial plantar nerves. For 

identifying blocks in conduction at the entrapment site 

electrophysiological studies are helpful. 

7) Cranial: 

The onset is associated with retro orbital pain, which may 

persist for several days, A 3rd nerve palsy is not as common 

as 6th nerve palsy but is noticed in patients over the age of 

50 years and most of whom have evidence of DSDP. The 

main feature is that the palsy spares the pupil, because the 

pupilomotor fibre of the 3rd nerve is located on the outer 

layers of the fascicle and the ischaemia tends to affect the 

centre of the fascicle. 

8) Truncal:  

Diabetic truncal radiculoneuropathy is seen usually in 

middle or old age in both type 1 and type 2 Diabetes. The 

clinical features include pain over a focal area on the chest 

or/and abdomen. It is unilateral often burning in quality and 

in variety of distribution reflecting nerve root or intercostals 

nerve trunk involvement, focal contact hyperesthaesiae in 

the same area as the pain, focal anterior abdominal wall 

weakness, associated weight loss may be profound. 

In the abdominal wall or intercostals or paraspinal 

muscles the evidence of denervation is found in the region 

where the pain and/or sensory loss have occurred. Topical 

capsicum is useful in controlling the pain if the affected area 

is small and well localized. 

9) Proximal Motor (Amyropathy):  

Diabetic amyropathy is clinically characterized by the 

severe neuropathic pain and unilateral or bilateral muscle 

weakness and atrophy in the proximal thigh muscles. This 

usually occurs with type 2 diabetes in older patients and in 

some cases during the nerve biopsies an immune-mediated 

epineural microvasculitis has been noticed. When severity 

occur predominantly motor neuropathy and progressive 

polyneuropathy is seen in diabetic patients, so CIDP and 

spinal stenosis should be considered. 

10) Coexisting CIDP:   

CIDP is often overlooked and there is immunomodulatory 

therapy with combinations of corticosteroids 

plasmapheresis, and in CIDP. Intravenous immune globulin 

can show a substantial and rapid improvement in neurologic 

deficits and electrophysiology in cases of CIDP in the 

diagnosis then neurologist is referred. 

C. Types of Diabetic Neuropathy: 5 

Diabetic neuropathy can be classified as peripheral, 

autonomic, proximal, or focal. Each affects different parts of 

the body in various ways. 

 Peripheral neuropathy, the most common type of 

diabetic neuropathy, causes pain or loss of feeling in the 

toes, feet, legs, hands, and arms. 

 Autonomic neuropathy causes changes in digestion, 

bowel and bladder function, sexual response, and 

perspiration. It can also affect the nerves that serve the 

heart and control blood pressure, as well as nerves in 

the lungs and eyes. Autonomic neuropathy can also 

cause hypoglycemia unawareness, a condition in which 

people no longer experience the warning symptoms of 

low blood glucose levels.  

 Proximal neuropathy causes pain in the thighs, hips, or 

buttocks and leads to weakness in the legs.  

 Focal neuropathy results in the sudden weakness of one 

nerve or a group of nerves, causing muscle weakness or 

pain. Any nerve in the body can be affected.  

D. Ayurvedic Treatment of Diabetic Neuropathy 

Herbal drugs are of great advantages because of less or no 

side effects and adverse effects. Ayurvedic medicines can 

cure chronic diseases that cannot be totally cured using other 

allopathic medicines. Herbal drugs or medicines enhance the 

healing power so that the recovery process is fast and the 

body is able to maintain an internal environment. Herbal 

drugs also contribute in strengthening the immune system of 

the body. Herbal drugs are cost-effective as they are 

obtained naturally by plants, herbs. Ayurvedic medicines 

mainly focus on the root cause of the disease and 

specifically cure the disease hence good health can be 

maintained for a longer time. 

a) How do herbs work? 

The specific ingredient that causes a therapeutic effect in 

most of the herbs is not known. All herbs contains many 

ingredients which works together to give the desired 

pharmacological effect. The plant components are mainly 

affected by the type of environment (climate, bugs, soil 

quality”) and when and how it is harvested and 

processed.(6) 

The Ayurvedic medicines which are used in the 

treatment of diabetic neuropathy are as follows: 

b) Capsaicin:  

Capsaicin obtained from Capsicum annum (7). The four 

known chemical classes of naturally occurring vanilloids are 

Capsaicinoids, resiniferanoid, unsaturated dialdehydes and 

triprenyl phenols (7). Some of the recent papers particularly 

summarize the beneficial effects of topical application of a 

cream containing 8% Capsaicin which is dispensed in patch 

form to treat the peripheral neuropathic pain (7). It was seen 

that topical skin application of the cream causes increased 

sensitivity, which is followed by a period with reduced 

sensitivity and after (8), persistent desensitization, so that a 

single patch application of 30-90  min seems to provide 

significant relief in the pain for upto 12 weeks in some 

people with chronic pain(9). Epidermal innervation can 

occur due to repeated application for long duration and due 

to its high cost of this composition has slowed its spread. 
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c) Citrullus Colocynthis:  

A double-blind randomized placebo-controlled clinical trial 

using a parallel design was carried out to examine the safety 

and efficacy of Citrullus colocynthis topical formulation in 

patients with painful diabetic neuropathy. Sixty patients 

with painful diabetic polyneuropathy (PDPN) were 

randomly allocated to receive the topical formulation of 

Citrullus colocynthis (1:1 allocation ratio) or placebo for 

three months. The patients were evaluated before and after 

the intervention in terms of Neuropathic Pain Scale, 

electrodiagnostic findings, World Health Organization 

BREF quality of life scores and reported adverse events. 

The mean change in pain score was significantly higher in 

the Citrullus colocynthis group 3.89 than in the placebo 

group 2.28 (P<0.001). The mean changes in nerve 

conduction velocity of the tibial nerve, distal latency of the 

superficial peroneal nerve and sural nerve, as well as 

sensory amplitude of the sural nerve in the intervention 

group were significantly higher than in the placebo group 

(P<0.001). No significant differences were observed 

between the mean changes in other nerve conduction values. 

World Health Organization BREF quality of life scores, 

only showed significant improvement of the physical 

domain (10).  

The effect of Citrullus colocynthis pulp extract on 

the structure of the liver was tested in diabetic rats at both 

light and scanning electron microscopic levels. Diabetes 

caused degenerative alterations in the form of 

disorganization of the hepatic cords, cytoplasmic 

vacuolization and pyknosis of the nuclei of hepatocytes and 

inflammatory cell infiltration. Scanning electron microscope 

examination of these livers revealed numerous lipid droplets 

within hepatocytes, damaged blood sinusoids and 

hemorrhage of erythrocytes between hepatocytes and inside 

Disse’s spaces. The liver of Citrullus colocynthis-treated 

rats revealed minor histological changes versus the control 

animals (11). 

d) BHUMYAMALAKI:  

According to Ayurvedic principles Diabetic Neuropathy has 

symptoms like paraesthesiae, pain and tingling sensations 

indicates the involvement of vata and Dosa whereas burning 

sensation also occurs due to vitiation of Pitta Dosa. Hence 

drugs pacifying Vata, Pitta and Dosas are useful in the 

treatment of Diabetic Neuropathy. 

Bhumyamalaki is a plant having Sitavirya, Pitta – 

Kaphahara and Dahahara properties (12, 13, 14). 

Bhumyamalaki (Phyllanthus  niruri) is a plant which shows 

possibility to pacify these 2 Dosas as it is described to be a 

Pitta and Kapha reducing plant(15,16,17)and in addition it is 

used in the treatment of Vata related diseases 

(18,19,20,21,22,23). According to Ayurvedic principles, 

there is involvement of Vata and Pitta Dosa in Diabetic 

neuropathy so this drug is been efficient in reducing the 

symptoms  

Such as numbness, burning sensation, tingling and 

pain in lower limbs in the patients of Diabetic neuropathy.  

e) Phenolic Compounds:  

The current scenario describes some beneficial effects 

against diabetic peripheral neuropathy, derived by the use of 

natural phenolic compounds. A number of fruits and 

vegetables contain phenolic acids, to which many 

physiological and pharmacological functions are assigned 

since they could inhibit oxidative stress induced by free 

radicals and protect photo-oxidation. In vitro and in vivo 

experiments have shown that phenolic acids exhibit 

powerful effects on biological responses by scavenging free 

radicals and eliciting antioxidant capacity. Phenolic acids 

were also found to exhibit anti-inflammatory, antiallergic, 

antimutation effects, and inhibit CVS diseases. Moreover 

phenolic acids, such as chlorogenic acid, syringic acid and 

vanillic acid have been suggested to possess cytoprotective 

ability in the prevention of Diabetic neuropathy 

complication via a mechanism that goes against neuronal 

cell cycle regulatory failure followed by apoptosis (24). 

Methanol extract from Allium cepa, the common 

onion, has shown more significant improvement than 

Allium sativum, well known as garlic in the treatment of 

diabetic neuropathy in mice may be due to its higher content 

of phenolic compounds (24). 

II. METHODOLOGY 

A. Development of Questionnaire:  

The individual questions were designed on the basis of 

literature in the field of Diabetic Neuropathy questionnaires. 

In order to address and get hands‐on knowledge of the 

current situation of the Diabetic Neuropathy, clinical visits 

and observations of patients from 5 clinic outlets were 

completed. 

The questionnaire was developed in close 

collaboration with supervisor Dr. Pranay Wal Sir. 

The questionnaire was worked through thoroughly 

according to best practice in the field of questionnaire 

surveys, which resulted in creation of a best practice‐tool 

.The specific literature used for the development was 

acquired through a literature search for “questionnaire 

development” with specific emphasis on keywords like; 

“Diabetic Neuropathy”, “Treatment”. 

Test and evaluation was done in several rounds. 

Initially it was reviewed by the developers of   the 

questionnaire and secondly it was reviewed by our project 

guide. The final round consisted of pilot‐tests of the 

questionnaire. 

B. Pilot-Tests:  

Pilot‐tests were performed to test, validate, and optimize the 

final   questionnaire. A total of 130 subjects were chosen 

from family, neighbours, relatives, clinicsto get a wide span 

in age, subjects covering different parts of Kanpur with 

different educational background in the test‐population. 

Respondents were asked to fill out the 

questionnaire with pencil and paper in a natural and relaxed 

pace. The completion time was noted before the respondents 

were probed with in‐depth questions. 

C. Sample Selection:  

Sample sizes of 390 subjects were chosen for the survey out 

of which only 130 responded in the survey which was 

conducted by questionnaire. 
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D. Data Collection:  

The data was primary and it was collected by the help of 

questionnaires from different clinics in Kanpur such as 

Rajkali Hospital Kakadev, PPM Hospital, KMC Hospital, 

neighbours, and family. 

E. Conduction of Survey:  

The survey was conducted as offline survey in the period 

January 9
th

2017 – April 10
th

2017. 

The offline questionnaire survey was set up in an 

ordinary questionnaire platform for the respondents to 

answer. 

During the survey the respondents were checked 

real‐time to ensure the integrity of data, for example by 

eliminating “speeders” and “straight liners”.
 

F. Statistical Analysis:  

For all statistical problems, data was assumed to be normal‐
distributed. For descriptive analysis Microsoft Excel 

2007/2010 (Microsoft) was used. Statistical analysis 

between segments   in the questionnaire survey and in‐store 

experiment was done by a double‐sided χ
2
‐test. One‐way 

analysis of variance (ANOVA) and test for linearity (eta 

squared ‐ η
2

) was used to assess the patient of Diabetic 

Neuropathy from the in‐store experiment to test for 

significant differences between groups and to test effect size 

(strength of relationship between two variables).All statistics 

were performed in IBM SPSS Statistics 20 (IBM 

Corporation). Significance levels were set to: 0.05. 

G. Types of Questions: 

1) Do you know what Diabetes Mellitus is? 

2) Your age group lies in between? 

3) Since when are you suffering from Diabetes Mellitus? 

4) Are you aware that increased glucose levels may cause 

long term complications? 

5) Do you know for healthy man the blood glucose level 

should be? 

6) Which type of medicines are you taking currently for 

Diabetic Mellitus treatment? 

7) Do you know constant elevated glucose level can lead 

to Diabetes Neuropathy? 

8) Do you know what Diabetes Neuropathy is? 

9) Are you performing proper foot care? 

10) Are you performing exercise? 

11) Have you performed any type of test for Diabetic 

Neuropathy? 

III. RESULT 

From our study we get the following results: if we access 

age and suffering of the disease then, 

A. Table of Age & Suffering of the Patient: 

 
23.1% of the people in the age group 21-40 are suffering 

from Diabetes Mellitus.53.8% of the people in the age group 

41-60 are suffering from Diabetes Mellitus. 23.1% of the 

people in the age group 61-80 are suffering from Diabetes 

Mellitus. 

1) Inference:   

Out of 130 individuals taken (100%) 70 individuals (i.e. 

53.8%) are suffering from Diabetes Mellitus. 

2) Table of Duration of Suffering: 

 Frequency Percent 
Valid 

Percent 

Cumulative 

Percent 

Valid 

<1 6 4.6 4.6 4.6 

1-3 67 51.5 51.5 56.2 

3-8 51 39.2 39.2 95.4 

>12 6 4.6 4.6 100.0 

Total 130 100.0 100.0  

Table 1: suffering from 

 
4.6% of the patient was suffering from Diabetes 

Mellitus since < 1 year. 51.5% of the patient was suffering 

from Diabetes Mellitus since 1-3 years. 39.2% of the patient 

was suffering from Diabetes Mellitus since 3-8 years. 4.6% 

of the patient are suffering from Diabetes Mellitus since >12 

years. 
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3) Inference: 

It was observed that out of 130 individuals taken (100%), 67 

individuals (51.5%) were suffering from Diabetes Mellitus 

from 1-3 years. 

B. Type of Medication and treatment 

 Frequency Percent 
Valid 

Percent 

Cumulative 

Percent 

Valid 

No 19 14.6 14.6 14.6 

Allopathic 45 34.6 34.6 49.2 

Homeopathic 47 36.2 36.2 85.4 

Herbal 19 14.6 14.6 100.0 

Total 130 100.0 100.0  

Table 2: type of medication/treatment    

 
Out of 130 individuals (100%) 14.6% of the 

patients were taking no therapy, 34.6% were taking 

allopathic medicines and 36.2% were taking homeopathic 

medicines and 14.6% were taking herbal medicines. 

1) Inference:  

It was observed that out of 130 individuals taken (100%), 47 

patient’s i.e. 36.2% were taking homeopathic medicines for 

the treatment of Diabetes Mellitus 

C. Table of performing foot care 

 Frequency Percent 
Valid 

Percent 

Cumulative 

Percent 

Valid 

yes 80 61.5 61.5 61.5 

no 50 38.5 38.5 100.0 

Total 130 100.0 100.0  

 
61.5% patients suffering from Diabetes Neuropathy 

were performing proper foot care and 38.5% patients were 

not performing proper foot care. 

1) Inference:  

It was observed that 80 individuals i.e. 61.5% patients were 

performing proper foot care. 

D. Table for Diabetic Neuropathy Knowledge 

 Frequency Percent 
Valid 

Percent 

Cumulative 

Percent 

Valid 

Yes 2 1.5 1.5 1.5 

No 63 48.5 48.5 50.0 

damage 

in nerve 
48 36.9 36.9 86.9 

unhealthy 

level of 

glucose 

17 13.1 13.1 100.0 

Total 130 100.0 100.0  

Table 3: know Diabetes Neuropathy? 

 
48.5% of the patients who was suffering from 

diabetes mellitus did not know about its future complication 

regarding Diabetic Neuropathy. 1.5% only knew about 

diabetes neuropathy. 36.9% told that diabetes neuropathy is 

a disorder which causes damage in nerves while 13.9% felt 

it is caused due to unhealthy levels of glucose. 
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1) Inference:  

It was observed that 48.5% of the people did not know about 

the long term complications of diabetes which is Diabetic 

Neuropathy. 

IV. CONCLUSION 

From our study we found that almost every individual 

knows about Diabetes Mellitus but still there is a lack of 

awareness among people about its future complications. The 

people in the age group 41-60 are suffering the most from 

diabetes mellitus from 1-3 years. Mostly patients are 

dependent on allopathic medicines to a much higher extent 

with a little difference on homeopathic medicines. 

Considering the enormous burden of diabetes in 

India, it is important to realize the necessary cost-effective 

measures of diabetes care: early screening, tight metabolic 

control, monitoring of risk factors, and assessment of organ 

damage. Result oriented organized programs involving 

patient education, as well as updating the medical fraternity 

on various developments in the management of diabetes, are 

required to combat the current diabetes epidemic in India. 

As prevention of diabetes is primarily dependent on 

altering lifestyle and increasing levels of physical activity, 

changing societal perceptions of health and there is a need 

for improving knowledge about the risk factors of diabetes 

and steps to promote physical activity must receive urgent 

attention of policy makers and health care planners. 

This emphasizes the need for carrying the right 

messages regarding diabetes right down to the masses and 

also extending diabetes education activities to rural areas as 

well where the prevalence rates of diabetes have already 

begin to rise. There should be diabetes awareness activities 

in the form of mass campaigns in the urban as well as rural 

areas in India.  

V. DISCUSSION 

The major finding in the study was the lack of awareness of 

long term complications of diabetes mellitus and lack of 

awareness about the blood glucose level in healthy man. In 

the study performed out on 130 individuals, there were 67 

patients who were found to be suffering from diabetes 

mellitus and its complications. It was found that due to 

unhealthy lifestyle, stress they sometime develops this 

disorder. The patient performs nerve conduction or 

electromyography test for diabetic neuropathy diagnosis.It 

was seen that patients need to do proper foot care and 

monitor their glucose levels daily in order to prevent further 

consequences. Therefore, there is a need to improve the 

knowledge and awareness about diabetes. As prevention of 

diabetes is primarily dependent on altering lifestyle and 

increasing levels of physical activity, changing societal 

perceptions of health and there is a need for improving 

knowledge about the risk factors of diabetes and steps to 

promote physical activity must receive urgent attention of 

policy makers and health care planners. 

This emphasizes the need for carrying the right 

messages regarding diabetes right down to the masses and 

also extending diabetes education activities to rural areas as 

well where the prevalence rates of diabetes have already 

begin to rise. There should be diabetes awareness activities 

in the form of mass campaigns in the urban as well as rural 

areas in India.  

A. Limitations: 

The limitation was that the questionnaire was given to 200 

individuals out of which only 130 individuals responded. As 

the questionnaire was in English so some of the people felt 

difficulty in understanding and may have given wrong 

answers to the questions. There were some people who 

showed lack of interest in giving their time regarding the 

survey which made it difficult to carry on the survey. Due to 

lack of time the survey could not be done on a large scale. 

Management of time inorder to collect data was a great 

challenge. The SPSS statistical software handling needed 

time to understood due to which there were time constraints. 

Data collection and analysis was proved to be a tedious 

task.For efficient and accurate data it was essential to do 

survey on diabetic patients and to see for those patients and 

clinics in a different location was found to be little difficult. 

Some of the patients did not give correct answers to the 

questions and manipulated the data which made difficulty in 

assessment and accuracy of the results. 
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