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INTRODUCTION 
 
Diabetes, literally a ‘sweet’ disease, is slowly but surely 
spreading around the world, and India today is home to one of 
the world’s fastest-growing diabetic population. The 
fundamentals of diabetes control largely depend upon drug 
therapy and lifestyle measures (increased physical activity and 
restriction of energy intake/diabetic diet). The quality and 
quantity of the diet intake is often ignored by the people which 
actually becomes a triggering factor for diabetes. 
Type 1 Diabetes, T2DM is most common form of diabetes; it 
accounts for over 90% of all diabetic cases worldwide 
(Gonzalez et al. 2009). The disease usually occurs after the age 
of 35-40 years but may be diagnosed earlier, especially in the 
populations with high prevalence of the disease. T2DM can 
remain undetected (asymptomatic), for several years and the 
diagnosis is often made from the associated complications or 
incidentally through an abnormal blood or urine glucose test.  
Type 2 diabetes mellitus is an extremely complex disease with 
a tremendous social and economical burden. Patients that 
suffer from T2DM have a reduced quality of life and decreased 
life expectancy. According to the World Health Organization, 
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ABSTRACT 

Type 2 diabetes mellitus is an extremely complex disease with a tremendous social and economical 
burden. This risk of this disease is further compounded by various environ
well as anthropometrical risk factors. The present study focused on the association of life style factors 
with the onset and progression of Type 2 diabetes mellitus. A total of 450 patients were enrolled 
under the present study. On the basis of the information recorded from T2DM patients, 
more affected (61.3%) as compared to females (38.6%). The disease was significantly higher (52.6%) 
in people between age group 46-65 yrs. The incidence of the disease was higher in the peo
urban areas (65.7%). 55.5% were no smoker/ non alcoholic category which included both male and 
females. Mixed percent frequency was observed in case of eating habits, addiction and employment 
status. The consumption of Mustard oil was a common practice and was used by majority of the 
patients. The present study is an addition to the existing literature regarding the association of the risk 
factors responsible for T2DM. This research work is an attempt to make the general public about this 
association so that the incidence of the disease can be checked out.
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Southeast Asia and the Western Pacific region are at the 
forefront of the current diabetes epidemic with India and China 
facing the greatest challenges. 
diabetic patients in the world (50.8 million) and this is 
projected to increase to 87 million by the year 2030 (
al. 2010). The etiology of T2DM is not fully understood, but 
presumably, T2DM develops when a diabetogenic lifestyle 
(i.e. excessive caloric intake, ina
obesity etc.) acts in conjugation with a susceptible genotype. 
Diet and nutritional intake are modifiable risk factors in the 
development of diabetes. Generally, studies show that dietary 
patterns characterized by a high consum
fruits, fish, poultry, and whole grains are inversely associated 
with diabetes risk, whereas dietary patterns characterized by a 
high intake of red or processed meats, refined grains, fried 
foods, and sweets demonstrate a positive asso
diabetes. Obesity is often considered as a major risk factor for 
 

Type 2 diabetes 
 
A variety of environmental factors have been implicated in the 
clinical expression of T2DM. Some of these factors are the 
degree and type of obesity, sedentarity, malnutrition in fetal 
and perinatal periods, lifestyle, and different kinds of drugs 
(e.g, steroids, diuretics, anti
involves a complex interaction between genetics and the 
environment, and there are proximal factors (family and 
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Southeast Asia and the Western Pacific region are at the 
forefront of the current diabetes epidemic with India and China 
facing the greatest challenges. India has the highest number of 

in the world (50.8 million) and this is 
projected to increase to 87 million by the year 2030 (Mohan et 

The etiology of T2DM is not fully understood, but 
presumably, T2DM develops when a diabetogenic lifestyle 
(i.e. excessive caloric intake, inadequate caloric expenditure, 
obesity etc.) acts in conjugation with a susceptible genotype. 
Diet and nutritional intake are modifiable risk factors in the 
development of diabetes. Generally, studies show that dietary 
patterns characterized by a high consumption of vegetables, 
fruits, fish, poultry, and whole grains are inversely associated 
with diabetes risk, whereas dietary patterns characterized by a 
high intake of red or processed meats, refined grains, fried 
foods, and sweets demonstrate a positive association with 
diabetes. Obesity is often considered as a major risk factor for  

A variety of environmental factors have been implicated in the 
clinical expression of T2DM. Some of these factors are the 
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friends) and distal factors (society and norms) that can 
influence health behaviours (Froguel & Velho, 1999). The 
main factors associated with the development of T2DM are 
genetic predisposition, increasing age, increasing body fat and 
environmental factors, such as urbanization and 
industrialization (Bopape, 2000; Cook, 2007). Increased 
longevity and changes in lifestyle from a traditional healthy 
and active life to a modern, sedentary, stressful life coupled 
with the overconsumption of energy-dense food (Evenson et 
al. 2002; Lambert & Kolbe-Alexandra, 2006) is also part of the 
etiology. In India, as in other parts of Asia, the economy has 
been rapidly expanding during the last decade, leading to 
profound changes in society. As a result, there is a polarization 
in disease patterns with under-nutrition and its related diseases 
coexisting with chronic diseases such as diabetes and obesity 
that are typically associated with industrialized population. In 
order to know the prevalence of the disease T2DM and to work 
out the association of genetic and non- genetic risk factors 
responsible for the disease, the present study was carried out. 
 

MATERIALS AND METHODS 
 
The study population comprised 450 diabetic subjects. After 
recruitment of the subjects based on selection criteria and 
obtaining informed consent, the details of the study 
methodology were explained to them; a detailed history, 
including data on age, sex, education, occupation, smoking 
status, alcohol consumption, diabetic diet, method of cooking 
etc.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All anthropometric measurements like height, BMI, Waist hip 
ratio, age, onset of T2DM and duration of T2DM were 
recorded using standardized procedures. Under the present 
research study, factors like economic status, education and 
occupation, area distribution, age, gender etc. were studied. 
The Life style factors included alcohol or smoke addiction, 
cooking media, eating habits, physical activity were also 
studied to understand the association of factors with the origin 
and progression of the disease T2DM in the selected 
population groups 
 

RESULTS AND DISCUSSION 
 
The results of present study concluded in Table 1 showing that 
males were more affected (61.3%) as compared to females 
(38.6%). The disease was significantly higher (52.6%) in 
people between age group 46-65 yrs. The incidence of the 
disease was higher in the people of urban areas (65.7%). The 
people having sedentary mode of life showed higher risk for 
type 2 diabetes.  Mixed percent frequency was observed in 
case of eating habits, addiction and employment status. Among 
the non genetic risk factors which are believed to be associated 
with the disease T2DM, age is one of the important parameter 
that is considered to have association with the onset of the 
disease T2DM.  
 
Studies on the association of age with the disease T2DM had 
been carried out by various workers [Ramachandran et al. 
(2008); Qiao et al. (2003); Rahim et al. (2007); Deo et al. 
(2006); Kumar et al. (2008); Shera et al. (2010); Katikireddi et 
al. (2011), Patel et al. (2012). During the present study on both 
the rural and urban population groups the prevalence of the 
disease T2DM was found to be higher in urban population. 
The information on the lifestyle and eating habits of the 
patients and healthy individuals was also recorded. To 
understand the association of the eating habits (i.e., either 
vegetarian or nonvegetarian) with the development of the 
disease T2DM, the diet pattern of all the 250 patients was 
recorded.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In general, four different types of cooking media i.e., Desi 
ghee, Mustard oil, Refined oil and Dalda have been commonly 
used by the population groups living in the region selected for 
the present study. Among these, mustard oil was used by 
38.6% patients and refined oil by 18% patients use, however, 
11.3% used mixed cooking media. Very low frequency of the 
patients was found who use dalda as cooking media. Physical 
activity has been shown to be inversely related to obesity and 
fat distribution, particularly visceral obesity (Steinberger & 
Daniels, 2003; Chaput et al. 2011).  

Table 1. Summary of the various life style and social factors associated with the Type2 Diabetes 
 

Demographic features analyzed Total no. of patients (n=450) Frequency (%) 

Gender Male 276 61.3 
Female 174 38.6 

Age  26-45 yrs 108 24 
46-65 yrs 237 52.6 

65 and above 105 23.3 
Socio economic status High economic class 162 36 

Middle class 231 51.3 
Lower class 57 12.6 

Occupation/ Employment Business class 102 22.6 
Housewives 132 29.3 
Service holders 125 27.7 
Retired individuals 30 6.6 
Farmers and day labourers 61 13.5 

Area distribution Rural 154 34.2 
Urban  296 65.7 

Eating habits Vegetarian 292 64.8 
Non-vegetarian 158 35.1 

Addiction Smoking 30 6.6  
Alcohol 170 37.7 
None  250 55.5 

 
Cooking Media 

Desi Ghee 106 23.5 
Mustard oil 174 38.6 
Refined oil 81 18 
Dalda 89 19.7 

Physical activity Sedentary  225 50 
Moderate 138 30.6 
Heavy 87 19.3 
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Moderate physical activity has been shown to be associated 
with significant benefits in cardiovascular risk reduction, 
improvement in glycaemic control and prevention of diabetes 
(Mayer et al. 2001; Tall, 2002).  In the present study it was 
found that 50% patients were leading sedentary life style.  
30.6% patients were leading active life but they were 
performing little exercise as well as less physical work, 
however, only 19.3% patients had been regularly going in for 
walk and performed physical exercise regularly (Musaiger et 
la. 2002). Physical activity plays an important role in the 
prevention of T2DM as people who are physically less active 
have been reported to be more susceptible to the T2DM 
because this category generally leads to sedentary life style 
(Ramachandran et al. 2006). These workers have recorded 
considerable influence of sedentary life style with the disease. 
Therefore, from the present study and the existing literature it 
is evident that prevention, origin and progression of the 
metabolic disorders especially the disease T2DM, physical 
activity i.e., active life style in any form is an important 
component of the human life.   
  
To study the association of smoking with the T2DM patients, 
450 patients were categorized as i.e., Smokers and Non-
Smokers. It was found that out of the 450 patients, 55.5% were 
no smoker/ non alcoholic category which included both male 
and females. Sairenchi et al. (2004), Radzeviciene & 
Ostrauskas, (2006),  Hur et al. (2007), Ekpenyong  et al. 
(2012) in their separate studies reported that  smoking to be an 
independent and modifiable risk factor, as the early smoking 
cessation could decrease the risk for developing T2DM.  
Present study is in support of the workers who found an 
association of BMI and WHR with the disease T2DM. Both 
sexes had increased BMI and WHR and were suffering from 
the disease T2DM. These patients were in the age group of 45-
55 years and were with urban background suggesting thereby 
that urbanization has strong influence on the disease as also 
pointed by workers like Hussain et al. (2005); Rahman et al. 
(2007); Ramachandran et al. (2008); Oktavianthi et al. (2012). 
Thus the present study is addition to the existing data on the 
association of BMI and WHR with T2DM 
 

Conclusion 
 

The present study is an effort to generate a database of 
frequency distribution to understand the correlation between 
various non genetic risk factors and T2DM. Jammu region is 
one of the regions where most of the people are not aware of 
the contribution of the above mentioned factors in the 
progression of the disease. So this is an attempt to make the 
general public about this association so that the incidence of 
the disease can be checked out. 
 

REFERENCES 
 

Bopape, M. 2000. The Beliefs and Attitudes of Patients with 
Diabetes [PhD thesis]. South Africa: Northern Province. 

Chaput, J.P., Klingenberg, L., Rosenkilde, M, Gilbert, J.A., 
Tremblay, A. and Sjodin, A. 2011. Physical Activity Plays 
an Important Role in BodyWeight Regulation. Journal of 
Obesity, Article ID 360257; 11. 

Cook, I. 2007. Physical Activity in Rural South Africa - Are 
Current Surveillance Instruments Yielding Valid Results. 
SAMJ., 1072-1073. 

DeFronzo, R.A. 1997. Pathogenesis of type 2 diabetes: 
metabolic and molecular implications for identifying 
diabetes genes. Diabetes Rev., 5; 177-269.    

Deo, S.S., Zantye, A., Mokal, R., Mithbawkar, S., Rane, S., 
Thakur, K. 2006. To identify the risk factors for high 
prevalence of diabetes and impaired glucose tolerance in 
Indian rural population. Int J Diab Dev Ctries., 26; 19-23. 

Eckel, R.H., Kahn, S.E., Ferrannini, E., et al. 2011. Obesity 
and type 2 diabetes: what can be unified and what needs to 
be individualized? Diabetes Care, 34; 1424-30. 

Ekpenyong, C.E., Akpan, U.P., Ibu, J.O., Nyebuk, D. E. 2012. 
Gender and Age Specific Prevalence and Associated Risk 
Factors of Type 2 Diabetes Mellitus In Uyo Metropolis, 
South Eastern Nigeria. Diabetologia Croatica, 41(1); 17-28. 

Froguel, P. and Velho, G. 1999. Molecular Genetics of 
Maturity-onset Diabetes of the Young. Trends Endocrinol 
Metab., 10(4); 142-146. 

Gonzalez, E.L., Johansson, S., Wallander, M.A., Rodriguez, 
L.A.  2009. Trends in the prevalence and incidence of 
diabetes in the UK: 1996-2005. J Epidemiol Community 
Health, 63; 332-6.   

Hur, N.W., Kim, H.C., Nam, C.M., Jee, S.H., Lee, H.C., Suh, 
I. 2007. Smoking cessation and risk of type 2 diabetes 
mellitus: Korea Medical Insurance Corporation Study. Eur 
J Cardiovasc Prev Rehabil., 14(2); 244-9 

Katikireddi S.V., Morling J.R. and Bhopal R. 2011. Is there a 
divergence in time trends in the prevalence of impaired 
glucose tolerance and diabetes? A systematic review in 
South Asian populations. International Journal of 
Epidemiology, 40;1542–1553. 

Kumar, A., Nagpal, J., Bhartia, A. 2008. Direct Cost of 
Ambulatory Care of Type 2 Diabetes in the Middle and 
High Income Group Populace of Delhi: The DEDICOM 
Survey. Journal of Associations of Physicians of India, 5; 
667–674.    

Lambert, E.V., Kolbe-Alexandra T. 2006. Chronic Diseases of 
Lifestyle in South Africa since 1995-2005. South African 
Medical Research Council - Technical Report. 

Mayer-Davis EJ, Costacou T. 2001. Obesity and sedentary 
lifestyle: modifiable risk factors for prevention of type 2 
diabetes. Curr Diab Rep;1:170-6. 

Mohan, V., Ganesan, A., Vijayachandrika, V., Weber, M.B., 
Gokulakrishnan, K., Venkat Narayan, K.M., Anjana, R.M. 
2010a. A1c Cut Points to Define Various Glucose 
Intolerance Groups in Asian Indians. Diabetes Care, 33; 
515–519. 

Musaiger AO, Al-Mannai MA. Social and lifestyle factors 
associated with diabetes in the adult Bahraini population. J 
Biosoc Sci 2002;34:277-81. 

Patel M, Ina M. M Yash,. Rathi SK. 2012. Factors Associated 
with Consumption of Diabetic Diet among Type 2 Diabetic 
Subjects from Ahmedabad, Western India. J Health Popul 
Nutr. 30(4); 447-455. 

Qiao, Q., Hu, G., Tuomilehto, J., Nakagami, T., Balkau, B., 
Borch-Johnsen, K., et al. 2003. Age- and sex-specific 
prevalence of diabetes and impaired glucose regulation in 
11 Asian cohorts. Diabetes Care, 26; 1770-80. 

Radzeviciene, L., Ostrauskas, R. 2006. Smoking and type 2 
diabetes mellitus. Medicina (Kaunas), 42(7); 559-65. 

Rahim, M.A., Hussain, A., Khan, A.K.A., et al. 2007. Rising 
prevalence of type 2 diabetes in rural Bangladesh: A 
population based study, Diabetes Res Clin Pract., 77; 3005.   

Ramachandran, A., Mary, S., Yamuna, A., Murugesan, N., 
Snehalatha, C. 2008. High Prevalence of Diabetes and 
Cardiovascular Risk Factors Associated with Urbanization 
in India. Diabetes Care, 31(5); 893-898. 

Ramachandran, A., Snehalatha, C., Mary, S., Mukesh, B., 
Bhaskar, A.D., Vijay, V. 2006. The Indian diabetes 

57233                                          International Journal of Current Research, Vol. 9, Issue, 09, pp.57231-57234, September, 2017 

 



prevention programme shows that lifestyle modification 
and metformin prevent type 2 diabetes in Asian Indian 
subjects with impaired glucose tolerance (IDPP-1). 
Diabetologia, 49(2); 289-97. 

Sairenchi, T., Iso, H., Akio, N., Hosoda, T., Irie, F., Saito, Y., 
Murakami, A., and Fukutomi, H. 2004. Cigarette Smoking 
and Risk of Type 2 Diabetes Mellitus among Middle-aged 
and Elderly Japanese Men and Women. Am J Epidemiol., 
160; 158–162. 

 Satija A, Frank B Hu,  Bowen L,  V A Bharathi,  Vaz M et al., 
2015. Dietary patterns in India and their association with 
obesity and central obesity. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Shera, A.S., Basit, A., Fawwad, A., Hakeem, R., Ahmedani, 
M.Y., Hydrie, M.Z., Khwaja, I.A. 2010. Pakistan National 
Diabetes Survey: prevalence of glucose intolerance and 
associated factors in the Punjab Province of Pakistan. Prim 
Care Diabetes, 4(2); 79-83. 

Steinberger, J. and Daniels, S.R. 2003. Obesity, Insulin 
Resistance, Diabetes, and Cardiovascular Risk in Children. 
Circulation, 107; 1448-1453. 

 
 

57234            Sunil Raina and Roopali Fotra and Upma, Assessment of social and life style factors associated with the risk for type 2 diabetes  
                                                 mellitus in jammu region of J&K state, India 

******* 


