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Abstract: Purpose: Diabetes mellitus is a chronic metabolic disorder debilitating non- communicable
disease (NCDs) which has emerged as a leading as a leading global health problem. The purpose of this cross-
sectional study was to determine the prevalence of diabetes mellitus and its associated risk factor in Rayagada
district of Odisha, India.

Materials and methods: The objective of the study was to explore about the factors affecting, the diabetes.
Participants were selected from 2-3 laboratory of muniguda block of Rayagada. As the total sample size was
139 and aged between 30-80 years. Data was analyzed by SPSS (Statistical Package for the Social Sciences)
software.

Results: The mean age was found to be 58.03+ 12.16. In this study, the majority of the diabetic patient i.e.,
69 (49.6%) belong to the age group of 55-65. The majority of the male patients were uneducated i.e., 63
(70%). 80 (57.55%) patients had a family history of diabetes. The majority of Non-vegetarian people had
diabetes when compared to vegetarian people. The majority of male diabetic patients were smokers i.e., 55
(61%).

Conclusion: The present study identified that factors such as age, inadequate diet, family history, education,
smoking, and alcohol consumption were the predisposing factors for diabetes.

Index Terms - Diabetes, Prevalence, Risk factor, Non- communicable disease.

I. INTRODUCTION
Diabetes mellitus is a chronic metabolic disorder defined by excess of glucose in the blood stream

(hyperglycemia). The hyperglycemic condition causes carbohydrate, lipid, fat metabolism disorder in the
body, due to deficiency of insulin (Endris, Worede, and Asmelash 2019). Diabetes mellitus is a group of
heterogenous disease defined by excess glucose in blood stream and glucose intolerance generating from
deficiency of insulin secretion (Farmanfarma et al. 2020). The hyperglycemia of diabetes causes damage in
most of the organs in the body such as kidneys, heart, kidney, eyes, nerves, and blood vessels. It increases
high risk of early death and increase in developed country due to lifestyle and population structure
(Farmanfarma et al. 2020). A person with prediabetes is recommended high risk of development of diabetes
and its complication. The risk factor diabetes plays role in development of diabetes mellitus in most of the

population such as: - age, obesity, imbalance of lipid (high density lipoprotein, low density lipoprotein,
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cholesterol), inactive lifestyle (No exercise, lot of sitting and laying down) and genetic factor. Lipid imbalance

in the body is correlated with micro vascular and macro vascular complication. Nephropathy, Retinopathy,
Neuropathy are micro vascular complications and Ischemic heart disease, Stroke, Peripheral vascular diseases
are macro vascular complication (Endris, Worede, and Asmelash 2019). Diabetes mellitus is a main cause of
death rate and longevity, and it is a largest public health problem. Individuals with diabetes have 2-3 folds
risk of death rate and correlated with increased death rate from infections, heart disease, cancer, kidney
disease, stroke and liver disease (Lin et al. 2020). The prevalence rate of diabetes mellitus has been growing
rapidly as reported by the International Diabetes Federation (IDF), 2017. 415 million people with diabetes
throughout the world and it is expected that it rises to 693 million by 2045. The percentage of undiagnosed
diabetes was 49.7%. 5 million deaths throughout the world in between the 20-99-year range. The number of
diabetic people is higher in urban areas than the rural areas. 172 million people with diabetes in urban areas
and 119 million in rural areas in 2015 (Farmanfarma et al. 2020). Diabetes mellitus is known as non-
communicable disease and it leading to causes death on worldwide. In 2012, WHO reported that NCDs killed
38 million people. Diabetes mellitus is considered for NCD deaths about 1.5 million. High cholesterol, fasting
plasma triglyceride increased and high blood pressure are the major risk factors of diabetes impaired with
cardiovascular disease. Reduced sensitivity to insulin in a diabetic patient causes a high risk of cardiovascular
disease (Balakumar, Maung-U, and Jagadeesh 2016). In 2013, 382 million people with diabetes and in 2035
it rises to 592 million. In 2019, 77 million individuals had diabetes in India, and it give rise to over 134 million
by 2045. Prevalence of diabetes is increasing all over the world. In 2000 171 million people with diabetes, it
rises to 366 million in 2030. In India it rises to around 15.1%, 31.7 million in 2000 to 79.4 million in 2030.
62 million people with diabetes and it can be increase up to 79.4million by 2025 in India (Hussain et al. 2020).
Tribal population contribute 8.6% of the total population of India as per 2001 census. In India the prevalence
of diabetes mellitus among different population is published to be 0.7-10% with a common prevalence of
5.9%. Prevalence of diabetes mellitus is increasing Both in rural and tribal population the rate of prevalence
of diabetes mellitus increases rapidly. In India prevalence of diabetes mellitus among tribal are impaired by
their small sample size and nonuniform in basis and describing population. The main driver of pandemic of
diabetes is the quick epidemiological changeover correlates with dietary changes and lack of physical activity
(Upadhyay et al. 2013). Prevalence of diabetes is high among adult population in the middle East and north
Africa region. A large number of adults are diagnosed with diabetes mellitus in the Western pacific area.
According to the etiology and genetics diabetes is classified into: -Type-1 diabetes, Type-2 diabetes,
Gestational diabetes and other types of diabetes (Kharroubi and Darwish 2015). Deficiency of insulin
secretion caused Type-1 diabetes. The risk of developing type-1 diabetes can be characterized by autoimmune
processes occurring in the pancreatic islets and destruction of beta cells. Type-1 diabetes is otherwise known
as insulin dependent diabetes or onset diabetes. Autoimmune damage of beta cells has several genetic variants
and environmental factors. Non-insulin dependent diabetes is known as Type-2 diabetes or adult- onset
diabetes, including individuals who have insulin deficiency (“Diagnosis and Classification of Diabetes
Mellitus,” 2009) Gestational diabetes is detected during pregnancy. Gestational diabetes mellitus is described
as glucose in tolerance during pregnancy and it affects both mother and the baby. Diabetes is not a problem

of pregnancy, but it may be difficult for pregnancy. Various types of maternal and infant difficulties caused
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by diabetes in pregnancy (Hussain et al. 2020). Type -2 diabetes mellitus and tuberculosis are present together

difficulties at a higher degree. RNTCP: - the revised National tuberculosis control program suggests a more
effective association between TB and Diabetes control programs management of diabetes and tuberculosis
patients. Prediabetes is detected when the random blood glucose and fasting glucose levels are very low and
those people who have diabetes with very high levels of random glucose level and fasting glucose level (Das
et al. 2017). Type-2 diabetes mellitus and thyroid dysfunction belong to endocrine disorder. Both diabetes
and thyroid diseases are autoimmune diseases. Diabetes control affected by presence of thyroid disorder
(Hussain et al. 2019). 75% of adults with diabetes mellitus and have hypertension, insulin resistance occurred
due to the hypertension. In united states, approximately 74.5million and 23.6 million adults affected by
hypertension and diabetes. Primary prevention of diabetes such as: -life style changes, dietary changes, weight

control, physical exercises (Long and Dagogo-Jack 2011).
Il. METHODS

Study Area

Rayagada is the southern district of Odisha; in 1992 October it became a separate district. It consists mainly
of tribal population such as: Kandha and Paraja. Rayagada district is divided into eleven blocks, and it covers
7,584.7 square kilometers. The primary occupation of the district is agriculture. The population of Rayagada
in the 2011 census is 967,911. Males constitute 471,960 of the population and females 495, 951.

Study setting
The study was carried out in Muniguda block of rayagada district, Odisha.

Study design
The study is cross-sectional study that describes the prevalence of diabetes mellitus and its risk factor in

rayagada district of Muniguda block in Odisha.
Sample size

The study was a cross-sectional study carried out in Muniguda block of Rayagada district. Using the nation-
wide prevalence of diabetes in rural area, the range was 3.0% to 8.3% as per ICMR-INDIAB study (2008-
2011) (Anjana et al. 2011). The maximum prevalence rate of 8.3% was used for estimating the sample size;
allowable error as 5% and confidence interval as 95%, sample size was calculated [N= Z?p (1 —p)]/ d]. The
sample size was calculated to be 139

Selection criteria

Inclusion criteria: Middle Adult age group (30-70) those are impaired fasting glucose and diabetes.

Exclusion criteria: People who did not volunteer to participate in the study.

Study subject
To estimate the prevalence of diabetes mellitus and its risk factor in rayagada district of Muniguda block in
Odisha.

Data collection

Data will be collected from 2-3 laboratory of Muniguda block of rayagada. Socio-demographic and
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anthropological data are collected from diabetic people using standard questionnaire. All questions will be

asked by the staff of the laboratory.

Questionnaire (Age, Gender, Smoking/Drinking, Fasting Level, after eating, education, Family History, Diet
type). The following parameters will be collected: (i) Personal details which include name, age, sex,
education status, diet type (vegetarian/ non-vegetarian), and family history. (ii) Blood sugar profile

assessment, which includes fasting blood sugar and 2h postprandial blood sugar.

Data Analysis plane

All the analysis was done using SPSS (Statistical Package for the Social Sciences) software version 20. The
descriptive statistics were reported using mean and standard deviation for the continuous variables, number
and percentages for the categorical variables. P value less than 0.05 was considered as statistically
significant.

Ethical consideration

Ethical approval of the study was sought from an institutive ethics committee of the Asian Institute of Public
Health University (Approval No- ERC/ No: 2023-25). Confidentiality privacy was maintained throughout
the study. Permission was taken from the higher authorities of the all institutions. Written consent form,
which consists of all the information about my study taken from the diabetic patient.

I1l. RESULTS

There were 139 study participants, the mean age was found to be 58.03+ 12.16. The majority 69 (49.9%) of
the participants belonged to the age group of 55 and 65 years. In this study, the majority 89 (64.02%) were
males while 50 (35.98%) were females (Table-1).

Table 1: Demographic characteristics of the study population

VARIABLE | NUMBER PERCENTAG
(139) E
Age
group
30-55 59 42.3
55-65 69 49.9
>75 11 7.8
Gender
Male 89 64.02
Female 50 35.97

In the present study majority of the male 63 (70%) were uneducated while 31 (62%) were uneducated in

females. The number of uneducated people higher than educated people (Table-2).
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Table 2: Distribution of risk factors of the study population

VARIABLES MALE FEMALE | Outofthe total study, population 112 (80.57%) took
NUE\O/I/SER NUE\OA/OESER mixed types of diet i.e., both veg and nonveg, and
EDUCATION 27 (19.42%) were vegetarians. Consumption of
Educated 26 (29%) 19 (38%) mixed type of diet was seen higher in males 72
63 (70%) 31(62%) (80.90%) compared to females 40(80%) also a
Uneducate higher number of males 17(19%) were vegetarians
d compared to females 10 (20%) (Table-2). The
DIET TYPE majority, that is, 80 (57.55%) participants had a
Non-Vegetarian 72 (80%) | 40 (80%) family history of diabetes among them 49 (55%)
Vegetarian 17(19%) | 10 (20%) were males while 59 (42.44%) had no family history
FAMILY HISTORY or they were unaware of it (Table-2). In the present
Yes 49 (56%) 31 (62%) study, 57 (41.00%) and 28 (20.15%) were found to
No/Unknown 40 (44%) | 19 (38%) be using smoking and alcohol. Smoking and alcohol
CURRENS use was found to be higher among males (Table-2).
ALCOR St 23 (25%) 5 (10%) In comparison to vegetarian, non-vegetarian were
Yes 66 (75%) 45 (30%) more (Figure-1(A) and uneducated were more than
No educated (Figure-1B).
CURRENT Majority 56% of the male have family history
SMOKING USE (Figure-2(A). Majority 62% of the female have
Yes & (6g%) 2(4%) family history (Figure-2(B). Majority 75% of the
No & (38%] 48 (96%) male don’t use alcohol and 25% of the male use
CURRENTLY USING alcohol (Figure-2C), majority 90% of the female
ALCOHOLAND 12 (13%) No doesn’t use alcohol and 10% of the female use

alcohol (Figure-2(D). Heavy alcohol consumption

increased the risk of diabetes but moderate alcohol consumption lowers the risk of diabetes. Majority 62%
of the male were smoker. In comparison to non-smoker, smokers were more in male (Figure-2E). Majority
96% of the female were non- smoker and the smokers were very less than non- smoker in female (Figure-
2F). The present study identified factors such as age, smoking use, inadequate diet and alcohol consumption,

mixed-type diet, and increased BMI which are predisposing factors for diabetes.
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Figure 1: (A) Distribution of the Study population based on diet (B) Distribution of the study population

based on education
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Figure 2:(A) Distribution of the study population according to the family history (MALE) (B) Distribution
of the study population according to the family history (FEMALE) (C) Distribution of the study population
based on alcohol consumption (MALE) (D) Distribution of the study population based on alcohol
consumption (FEMALE) (E) Distribution of the study population based on smoking use (MALE) (F)
Distribution of the study population based on smoking use (FEMALE).

IV. DISCUSSION

A number of factors contribute to diabetes. It has a substantial correlation with actions like using tobacco or
alcohol, not exercising, and eating poorly (Hu et al. 2001). Age was discovered to be a significant risk factor
for the development of Type 2 diabetes in the WHO-ICMR National NCD Risk Factor Surveillance Study

(King, Aubert, and Herman 1998) and Indian Diabetic Risk Scoring System. As people get older, the
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prevalence increases. The majority of diabetics in our study were between the ages of 55 and 65. The majority

of the diabetic patients in the Rana et al. study on diabetic patients in a tertiary care hospital in central Gujarat
were older than 50 (Rana et al. 2015). Nearly 61% of the study subjects smoked, 25% drank alcohol, and 74%
did not. However, men were more likely to experience it than women. According to P. C. Gupta and Ray
(2003), cigarette smoking is the main avoidable cause of diabetes (Gupta and Ray 2003). In a different survey
conducted in Rajasthan by Mathur et al. (Mathur et al. 2018), 33.7% of the population was found to smoke.
Heavy alcohol consumption has a variety of adverse metabolic effects, including increased calorie intake,
obesity, elevated triglycerides, and aberrant glucose metabolism (Koppes et al. 2005). According to the
Tripathy et al. study, 10.4% of diabetics also used alcohol (DeFronzo and Tripathy 2009). According to a
research by Niti et al., 12.6% of participants had alcohol use disorders and 87.4% didn't. Obesity and
overweight are caused by physical inactivity and a sedentary lifestyle, which also leads to the almost
immediate onset of diabetes. These elements work in concert over time to significantly raise the risk of
diabetes mellitus (Lee et al. 2012). In comparison to parents without a history of diabetes, children with one
affected parent are more likely to get diabetes, and the risk doubles with two affected parents (Meigs, Cupples,
and Wilson 2000). Strong evidence for the genetic component in the development of diabetes mellitus comes
from the 80% concordance in monozygotic twins compared to 50% less in dizygotic twins (Vaag et al. 1995).
According to a study conducted by Borah and Goswami in an Assamese tertiary care hospital (Borah and
Goswami 2017). Positive family history was present in 17% of the research participants, which is quite
comparable to the findings of a recent study. According to the Chennai Urban Population Survey, people with
a positive family history were more likely to have diabetes (18.2%) than those without (10.6%) (Mohan et al.,
2003). According to research by Dev et al. (2017) and Valliyot et al. (2014), 64.7% and 54.2% of study
participants, respectively, had a family history of diabetes (Dev et al. 2017; Valliyot et al. 2014) . Diabetes
patients that consume a lot of dietary fiber had lower insulin and blood glucose levels (McRae 2018).
Increased consumption of fruits, vegetables, and whole grain cereals may help prevent diabetes, according to
data from randomized controlled trials. Increased consumption of fruits and vegetables lowers HbAlc,
improves weight management, and lowers the risk of developing diabetes (Jaacks et al., 2016). Only 20% of
the women in the current study ingested more veggies daily. The majority of study participants did not eat
enough fruit and vegetable servings. Numerous studies have demonstrated that adopting a vegetarian diet
reduces the risk of developing diabetes. In a major community-based study on north India by tripathy et al.,
only 9.2% of the diabetics consumed 5 or more servings of fruits and vegetables per day (Tripathy et al. 2017).
The entire plant food content of the Indian vegetarian dietary pattern did, however, decline as a result of the
"Nutrition Transition" that followed urbanization. Foods like processed, fried, and refined carbs have taken
its place. Obesity and diabetes were subsequently brought on as a result. According to a cohort study by Mari-
Sachis et al., eating meat has been linked to the development of diabetes (Mari-Sanchis et al. 2016). In a study
similar to this current study, Kumar et al. reported findings in which 51.2% of diabetics followed a non-
vegetarian diet and 48.8% followed a vegetarian diet. In contrast to the current study, Niti et al. found that
vegetarian participants had a greater prevalence of diabetes (82.1%). According to a study by Liu et al. (2004),
those who consume a lot of green leafy or dark yellow veggies have a lower chance of developing diabetes

(Mari-Sanchis et al. 2016).
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CONCLUSION

The present study identified that factors such as age, inadequate diet, family history, education, smoking, and
alcohol consumption were the predisposing factors for diabetes. In this study, the majority of the diabetic
patient i.e., 69 (49.6%) belong to the age group of 55-65. The majority of the male patients were uneducated
i.e., 63 (70%). 80 (57.55%) patients had a family history of diabetes. The majority of Non-vegetarian people
had diabetes when compared to vegetarian people. The majority of male diabetic patients were smokers i.e.,
55 (61%).
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