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ABSTRACT 

 
Diabetes and its associated complication have been increasing dramatically worldwide. Prevalence of diabetes is 

higher in developed than in developing countries, however past two decades diabetes mellitus was reported higher in 
developing countries. Diabetes and its associated complication awareness are lacking, adequate baseline information is 
mandatory to the public to overcome this problem. Hence the present study was undertaken to assess the knowledge 
about the awareness of diabetes mellitus and its complication. We conducted a cross sectional and face to face survey on 
adult’s age group (30-80) in Vellore District. The questionnaire includes general status, causes, family history, risk factors 
and alternative treatment practices. The study covered a sizable number of tannery workers (including office workers) in 
Vellore district (i.e.) 500 subjects which includes 284 males and 191 females and 25 of healthy controls (non-diabetes) of 
age between 25 - 65 years. 
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INTRODUCTION 
 
Health is a vital aspect of life. It is determined by the controlled way of life activities. This includes 

hygienic and balanced nutrition, good habits and holistic environment. Any disturbance(s) in any one of these 
factors may cause ill-health. Transition in life-style, environment and hereditary (or) genetic traits 
independently (or) jointly lead to a life threatening metabolic syndrome / disorder known as diabetes [3]. 

 
Diabetes mellitus is one of the most common chronic metabolic diseases, which determine a dramatic 

progression of the disease over the past decades. Diabetes is a long-term illness that occurs either because the 
pancreas does not produce enough insulin or because the body cannot effectively use the insulin it produces, 
or both, [5]. This causes high levels of blood glucose (hyperglycemia). Because our modern lifestyle goes a long 
way, that more and more people develop type 2 diabetes. Unusual tiredness, increased thirst, weight loss, 
frequent urination and headaches, food cravings, itching and blurred vision - that it can be for people in the 
middle years of evidence that the metabolism of sugar out of rhythm, and a type 2 diabetes develops, [5]. 
Diabetes can cause serious health complications including heart disease, stroke, peripheral vascular disease, 
blindness, kidney failure, [6] and lower-extremity amputations. 

 
Diabetes is a complex group of diseases with a variety of causes. People with diabetes have high 

blood glucose, also called high blood sugar or hyperglycemia. Diabetes is the condition in which the body does 
not properly process food for use as energy. Most of the food we eat is turned into glucose, or sugar, for our 
bodies to use for energy. The pancreas, an organ that lies near the stomach, makes a hormone called insulin to 
help glucose get into the cells of our bodies. 

 
Diabetes develops when the pancreas doesn’t make enough insulin or is not able to produce insulin 

effectively, or both. As a result, glucose builds up in the blood instead of being absorbed by cells in the body. 
The body’s cells are then starved of energy despite high blood glucose levels. This causes sugars to build up in 
your blood. This is why many people refer to diabetes as “sugar,” [1]. 
 

MATERIAL AND METHODS 
 
Study area 

 
A survey has been carried out in five towns namely Vaniyambadi, Ambur, Pernambut, Vellore, and 

Ranipet of Vellore district, having more tanning industries during the period of January 2012 to December 
2014. Our study was confined to Vaniyambadi, Ambur, Pernambattu, Vellore and Ranipet areas. 
 
Study subjects 

 
The present study of diabetes mellitus (T2) and diagnosis was carried out in department of pathology, 

ESI hospitals in Vaniyambadi, Ambur, Pernambut, Vellore and Ranipet of Vellore district. The blood samples 
were taken from the tannery workers and tenants (outdoor patients as well as admitted patients), who have 
been advised by clinicians for blood sugar investigations. Workers have been advised for blood sugar 
investigations on the basis of symptoms and signs. 

 
The study covered a sizable number of tannery workers (including office workers) in Vellore district 

(i.e.) 500 subjects which includes 284 males and 191 females and 25 of healthy controls (non-diabetes) of age 
between 25 - 65 years. These subjects are residing in several villages of five taluk of Vellore district 
(Vaniyambadi, Ambur, Pernambut, Vellore and Ranipet) and survey covered a distance of approximately 100 
Km (on road). ESI Hospital admission survey has been carried out to collect the data with a standard 
questionnaire during the period of January 2012 to December 2014.  Before enrolling the clinical study, all the 
patients were validated properly by pre-clinical screening which includes signs a symptom of diabetes mellitus 
and laboratory investigation for diabetic screening and any complications of diabetes or other involvements 
such as cardiovascular, renal diseases. Standard methods are used for the various anthropometric 
measurements (blood grouping, blood glucose, blood cholesterol, [10] TLC, D LC, LDL- [4], urea creatinine, 
etc.,). 
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The diabetic group included  500 tannery workers of both genders, aged 25-65 years, who were 
chosen from patients with diabetes, attended the medical examinations in ESI hospitals during the period of 
the study. An aged matched control group included 25 apparently healthy subjects who were selected the 
workers from of the same centre. The present research work is carried out during the period of January 2012 
to December 2014 and was approved by the Institutional Ethical Committee and conducted according to the 
ethical principles of the Declaration of Helsinki and WHO guide for ethics committees of investigations. After 
obtaining the informed consent, the workers were included in the study. 
 
Data collection and classification 

 
Around 500 datas were collected in the survey for the proposed work. The inputs designed for the 

system are age, gender, family background, period of working, taking medication for high blood pressure, 
found to have high blood glucose in a health examination during illness, smoking or using tobacco products, 
amount of vegetable and fruit intake, physical activity (30 minutes daily), body mass index, waist hip ratio, 
increased urination, hunger, thirst, poor wound healing, life style (labor class, sedentary work, retired persons 
and house wife’s), gestational diabetes, frequent intake of non-vegetarian food, and itching all over the body. 
The input values have been assigned based on the comparison between two men where one has diabetes and 
the other a non-diabetic. Based on this comparison, a probability value has been assigned to each of these 
inputs and these values are fed into the system. These input values range between 0 and 3 based on the 
condition or physical appearance of that person. The inputs to the system have been designed on the basis of 
common symptoms of diabetes mellitus and some of the factors which could lead to diabetes like high blood 
pressure or food habits, etc. 
 
Medical history 

 
All of the recipient have no any other compliant apart from diabetic mellitus. 

 
Drug history 

 
50 % of the patients were on dianoile 1 х 3, 25% have in addition one tab. of Biguaniol (glucophage). 

25% on dietary control only. All of the groups have taken sweetam tab on needs of themn [8]. 
 
Criteria for diagnosis 

 
The criteria for the diagnosis of type 2 diabetes mellitus conclude that any one of the following is 

diagnostic; American Diabetes Association [9]. 
 

1. Classical symptoms of diabetes, polyurea, polydipsia, and fatigue, with plasma glucose concentration 
≥ 200 mg/dl regardless of the time of the preceding meal. 

2. Fasting plasma glucose ≥ 126 mg/dl without caloric intake for at least 8 hours. 
3. 2-hours post load plasma glucose  

Concentration ≥ 200 mg/dl during the Oral Glucose Tolerance Test. 
 
Sample collection 

 
About 10 mL of blood sample were collected from the ante-cubital vein of subjects using disposable 

needle and syringe. Samples were collected between 9.00-11.00 a.m. Each sample was taken in 5 mL plain 
specimen bottles and 5 mL fluoride-oxalate bottles after 12-14 hours overnight fast for analysis. The sample 
was centrifuged at 4000 rpm and the serum was separated and stored at -20 ̊ C until analysis. 
 
Biochemical analysis 

 
Determination of fasting plasma blood glucose (sugar) was measured by enzymatic colorimetric 

method using commercial kit (Biocon ® Diagnostic / Germany), at ESI hospitals of Ambur, Vaniyambadi, 
Pernambut, Vellore and Ranipet, Fischbach and Dunning, [11] (Table: 1). 
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Table: 1 Criterion for Diagnosis of Diabetes Mellitus 
 

Normoglycemia Impaired glucose fasting Diabetes mellitus 

FPG <110 mg/dL 
FPG >  110 mg/dL and < 126 

mg/dL (IFG) 
FPG > 126 mg/dL 2 hrs. PG > 200 

mg/dL 

2 hrs. PG < 140 mg/dL 
2 hrs. PG >140 mg/dL and < 200 

mg/dL (IGT) 
Symptoms of diabetes and 

random PG > 200 mg/dL 

PG - Plasma Glucose;  IFG – Impaired fasting glucose;       IFG – Impaired fasting glucose; IGT - Impaired 
glucose tolerance; FPG – Fasting plasma glucose, fasting is defined as no calories intake for at least 8hrs. 

 
Blood glucose tests are done to: Pagana, [10]; Chernecky, Berger, [12]. 
 

➢ Check for prediabetes and diabetes. 
➢ Monitor treatment of diabetes. 
➢ Check for diabetes that occurs during pregnancy (gestational diabetes). 

 
The following three tests can be used to diagnose diabetes or identify pre-diabetes: 
 

1. Fasting plasma glucose (FPG) 
2. Oral glucose tolerance test (OGTT) 
3. Hemoglobin A1C (Hb A1C) 

 
RESULTS AND DISCUSSION 

 
Fasting Plasma Glucose Test (FPG) 

 
The fasting plasma glucose levels test was conducted before a meal and the values of the patients 

with FPG values 83mg/dL, 97mg/L and 99mg/dL respectively were in normal range indicating that 14 % of male 
workers and 15 % of female workers were without diabetes. 

 
The results of FPG ranging from 110 mg/dl to122 mg/dl indicates that 46 % of male patients and 40 % 

of female patients have prediabetes indicating an increased risk in developing full-blown diabetes. 
 
The results corresponding to the patients with FPG value ranging from 130mg/dl to 330mg/dl 

indicates that 40 % of male workers and 45 % of female workers are in the threshold at which diabetes is 
diagnosed 

 
If the results are borderline, other tests might be done, including the oral glucose tolerance test or 

the postprandial plasma glucose test. Even if results are within the normal range, additional testing may be 
ordered to determine if a person has additional risk factors for diabetes, such as high body mass index, or if he 
or she exhibits other symptoms of diabetes. 
 
Postprandial glucose test  

 
The PP glucose levels test was conducted and results were obtained. We observed that, the patients 

with PP values from 157mg/dl to 198mg/dl had borderline diabetes level which corresponds to 33 % of male 
patient were as neither of the female patient fell under this category. 

 
The patients with PP values ranging from 210 mg/dl to 340 mg/dl indicates that 67 % of male patients 

and 100 % of female patients were in threshold at which diabetes is diagnosed  
 
The oral glucose tolerance test (OGTT) 

 
Oral glucose tolerance level test was conducted and found that 40 % of male and 60% female patients 

have blood plasma glucose level between 140 mg/dL and 200 mg/dL. The results indicated that, they were in 
impaired glucose tolerance range and 60 % of male and 40% female patients have blood plasma glucose levels 
above 200 mg/dL. The results indicated that, they had diabetes diagnosed  
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Haemoglobin A1C (HbA1C) Test 
 
The hemoglobin A1C (or) Glaciated hemoglobin (or) Glycohemoglobin test is an important blood test 

that shows how well your diabetes is being controlled. The A1C test is a blood test that provides information 
about a person’s average levels of blood glucose, also called blood sugar, over the past 3 months. The A1C test 
is the primary test used for diabetes management and diabetes research. The A1C test is based on the 
attachment of glucose to hemoglobin, the protein in red blood cells that carries oxygen. In the body, red blood 
cells are constantly forming and dying, but typically they live for about 3 months. Thus, the A1C test reflects 
the average of a person’s blood glucose levels over the past 3 months. The A1C test result is reported as a 
percentage. The higher the percentage, the higher a person’s blood glucose levels have been. A normal A1C 
level is below 5.7%. 

 
For people without diabetes, the normal range for the hemoglobin A1C test is between 4% and 5.6%. 

(20-41 mmol/mol), Hemoglobin A1C levels between 5.7% and 6.4% (48 mmol/mol) indicate increased risk of 
diabetes, and levels of 6.5% (59 mmol/mol) or higher indicate diabetes. Because studies have repeatedly 
shown that out-of-control diabetes results in complications from the disease, the goal for people with diabetes 
is a hemoglobin A1C less than 7%. The higher the hemoglobin A1C, the higher the risks of developing 
complications related to diabetes. 

 
The hemoglobin A1C levels test was conducted and results were noted. The A1C values of patients 

corresponding to 5.6% to 6.4% indicates that 22.5% of the male patients and 77.5 % of female patients have 
increased risk of diabetes is diagnosed 

 
The A1C values of patients corresponding to 6.5% to 9.8% respectively indicates that 22.5 % of male 

patients and 77.5 % of female patients have diabetes diagnosed  
 
People with diabetes should have this test every 3 months to determine whether their blood sugars 

have reached the target level of control. Those who have their diabetes under good control may be able to 
wait longer between the blood tests, but experts recommend checking at least 2 times a year (Table:2). 

 
Table: 2 Blood Test Levels for Diagnosis of Diabetes and Prediabetes 

 

 
 

CONCLUSION 
 
It can be concluded that the tannery workers diagnosed with diabetes and are found to be Type II 

diabetes which is used to be exclusively found among older workers and some of them are young adult 
workers due to obesity. Type II diabetes occurs when the pancreas still makes insulin, but the body develops 
resistance to insulin, so the fat cells don't absorb insulin as well as muscle cell do. They are unable to take up 
the sugar that is in the blood. Several reports showed that the   pancreas has to work harder to pump 
increased levels of insulin into the blood to compensate for resistance, that the pancreas eventually wears 
itself out and can no longer keep up with the demand. Oral medications, combined with a low fat, high fiber 
diet and exercise is usually enough to control the symptoms of type 2 diabetes.              
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To prevent diabetes related morbidity and mortality, there is an immense need of dedicated self-care 
behaviors in multiple domains, including food choices (low fat and high fiber diet), physical activity (exercise), 
proper medications intake and blood glucose monitoring from the tannery workers who have diabetes. 
Though multiple demographic, socio-economic and social support factors can be considered as positive 
contributors in facilitating self-care activities in diabetic patients, role of clinicians in promoting self-care is vital 
and has to be emphasized. Realizing the multi-faceted nature of the problem, a systematic, multipronged and 
an integrated approach is required for promoting self-care practices among tannery workers having diabetes  
to avert any long-term complications. 
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