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ABSTRACT

Objective: Diabetes is a chronic state of hyperglycemia which results in complications involving organs such as eyes, kidneys, nerves, heart, and blood 
vessels. Identifying the risk factors at an early stage can help in reducing the complications and co-morbidities of the disease. Hence, the study is 
carried out to assess the socio-demographic profile and associated risk factors of adult patients with diabetes mellitus.

Methods: It was a cross-sectional study carried out in the urban field practice area of M.K.C.G Medical College for a period of 2 years. Multistage 
simple random sampling was used to select 160 known diabetic cases. Data were collected using a pre-tested questionnaire and anthropometric 
measurements were taken. Data were analyzed in SPSS version 17 and appropriate statistical tests were used.

Results: The mean age of study participants was 53.94. About 41.88% and 21.25% were current tobacco and alcohol users, respectively. Inadequate 
fruit and vegetable consumption, mixed type diet, obesity in the form of increased body mass index, and waist hip ratio and sedentary life style were 
found to be the predisposing factors of the disease.

Conclusion: Early identification of at risk individuals and appropriate intervention to increase physical activity, bring about changes in dietary habits, 
maintenance of correct body weight could help to prevent or delay the onset of the disease to a great extent.
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INTRODUCTION

Diabetes mellitus is a state of chronic hyperglycemia which occurs 
due to an interaction of various causes such as environmental factors, 
genes, family history, and obesity. Chronic hyperglycemia results in 
future complication involving multiple organs of the body.

According to the WHO Global Report on Diabetes about 422 million 
adults were diabetics in 2014. The global prevalence of diabetes has 
nearly doubled rising from 4.7% to 8.5% in the adult population since 
1980. The prevalence of diabetes has risen faster in low and middle 
income countries than in high income countries over a decade [1]. More 
than 80% of the diabetic population live in low and middle income 
countries in South-East Asian region [2]. As per the estimates of the 
International diabetes federation, globally 451 million (18–99 years) 
people are suffering from diabetes (with global prevalence: 8.8%) 
and by 2045, the world will have 693 million people suffering from 
diabetes  [3].

Diabetes mellitus poses an exceptional burden not only in the form 
of disease, incapacity, and demise but also in shape of economic 
burden. Genetic predisposition blended with lifestyle changes 
associated with urbanization and globalization has contributed 
to the rapid upward push of the disease in India. The transition 
from a conventional to trendy way of life, intake of diets rich in 
fat and calories along with an excessive stage of mental strain has 
compounded the trouble further.

Knowledge of the factors responsible for making diabetes a public 
health crisis can help in reducing the morbidities and co-morbidities 
related to the disease. Further, the resulting healthcare and economic 
burden on both families and society can be reduced. Since there are 

limited studies pertaining to diabetes in this area there was a need to 
conduct a study to assess the risk factors of diabetes.

Objective
The objective of the study was to assess the socio-demographic profile 
and associated risk factors of adult patients with diabetes mellitus.

METHODS

The study was a cross-sectional study carried out in Ankuli which is 
the urban field practice area of MKCG Medical College, Berhampur for a 
period of 2 years from October 2017 to September 2019.

Taking the nation-wide prevalence of diabetes in urban areas as 
11.2%  [4]; allowable error as 5% and confidence interval as 95%, 
sample size was calculated [n = Z2 P (1 – P)/d2]. A total figure of 152 
was calculated which was rounded off to 160.

Diagnosed cases of type 2 diabetes ≥18 years residing in Ankuli and 
those who gave informed consent were included in the study. Unwilling 
patients, patients with type 1 diabetes, pregnant and postnatal mothers, 
those who were absent on the day of interview, persons having acute 
illness, were excluded from the study.

Multistage simple random sampling was used to select the participants. 
Out of the total 41 streets in Ankuli, 20 streets were selected randomly. 
The houses of the street to be visited were selected randomly till 
the desired sample size of 8 participants per street was obtained. 
Each street was visited twice. In each visit, 4–5 participants were 
interviewed. The same procedure was used in selecting the households 
from all the 20 streets, until the desired sample size was achieved. 
Within each household, one adult aged ≥18 years who is a known case 
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of Diabetes was enrolled for the study purpose. If there were more than 
one known diabetic in the family, then one participant was selected 
by lottery method. If there was no one in the house or the person did 
not meet the inclusion criteria, the next house selected randomly was 
visited till the desired sample size was achieved.

Data were collected using a pre-tested questionnaire and 
anthropometric measurements were taken. Data were analyzed using 
SPSS version 17. Student’s t-test and Chi-square tests were used for 
continuous and categorical variables. Ethical permission was taken 
from Institutional Ethics committee.

RESULTS

The mean age was found to be 53.94±7.9. Majority 99 (61.88%) of the 
participants belonged to the age group of 41–60 and 93 (58.12%) were 
males. About 127 (80%) of the study population were in Class III and IV 
socioeconomic status (Table 1).

In the present study, 67 (41.88%) and 34 (21.25%) were found to be 
using tobacco and alcohol. Tobacco and alcohol use was found to be 
higher among males. Higher proportion of males 42 (26.25%) had 
physical activity in low levels whereas higher proportion of females 
30 (18.75%) had physical activity in moderate levels. Sedentary activity 
was seen in 67 (41.88%) participants.

Majority, that is, 133 (83.13%) participants had either no family history 
of diabetes or they were unaware of it (Table 2).

Only 47 (29.38%) participants had normal body mass index (BMI). The 
percentage of males 34 (36.55%) who were obese was greater than that 
of the females 19 (28.35%). This difference was found to be significant 
(Table 2).

≥5 servings of fruits and vegetable consumption was seen in 23 (14.38%) 
and 46 (28.75%) diabetics, respectively. Only 25 (15.62%) males and 
21 (13.13%) females consumed vegetables more than 5 servings per 
day. This difference was not significant statistically (χ2=0.378, p=0.12). 
About 137 (85.62%) of study participants had fruit consumption <5 
servings per day. Only 18 (11.25%) males and 5 (3.13%) of females 
had more than five servings of fruit per day. Statistically significant 
association was found between consumption of adequate serving of 
fruits and diabetes. (χ2=4.476, p=0.03) (Table 2).

The mean height of males and females was 164.17±6.9 cm and 
155.89±4.8 cm, respectively. The mean weight of males was 
76.32±11.77 kg and females was 67.33±11.42 kg which was more than 
the weight of reference man and woman. The mean BMI of males and 
females was 28.41±4.7 and 27.76±4.9, respectively. The mean waist hip 
ratio (WHR) of males was 0.90±0.084. However, the WHR of females 
was 0.87±0.087 (Table 3).

Out of total study, population 87 (54.38%) took mixed type of diet and 
73 (45.62%) were vegetarians. Consumption of mixed type of diet was 
seen higher in males 62 (38.75%) compared to females 25 (15.63%) 
whereas higher number of females 42 (26.25%) were vegetarians 
compared to males 31 (19.37%). This difference was statistically 
significant (χ2=17.7, p<0.05) (Fig. 1).

Palm oil was used as the cooking media by 89 (55.62%) of the 
participants followed by refined oil 64 (40%). Mustard oil, ghee, and 
coconut oil were used by the rest 7 (4.38%). Palm oil was used more 
in females (58.21%). Refined oil use was seen more in males (40.86%) 
[χ2=0.68, p=0.708] (Fig. 2). 

DISCUSSION

Diabetes is a multifactorial disease. It is strongly associated with 
behaviors such as consumption of tobacco and alcohol, physical 
inactivity, and unhealthy diet [5].

In the WHO-ICMR National NCD risk factor surveillance study [6] 
and Indian diabetic risk scoring system [7], age was found to be an 
important predisposing factor for development of Type 2 diabetes. 
The prevalence rises with increasing age. In our study, majority of 
the diabetics were in the age group of 41–60 years. As per the study 
conducted by Rana et  al.  [8] on diabetic patients in a tertiary care 
hospital of central Gujarat majority of the diabetics were more than 
50 years of age.

Table 1: Demographic characteristics of study population

Variables Number (160) Percentage
Age Group

18–40 10 6.24
41–60 99 61.88
>60 51 31.88

Gender
Male 93 58.12
Female 67 41.88

Socio-economic Status*
I 8 5.0
II 15 9.38
III 65 40.62
IV 62 38.75
V 10 6.25

*Modified BG Prasad Scale

Table 2: Distribution of risk factors of study population

Variables Male  
(93) (%)

Female 
(67) (%)

Total 
(160) (%)

p‑ 
value

Current tobacco use
Yes 49 (30.62) 18 (11.25) 67 (41.88) <0.05
No 44 (27.50) 49 (30.63) 93 (58.12)

Current alcohol use
Yes 29 (18.12) 5 (7.46) 34 (21.25) <0.05
No 64 (40.0) 62 (38.75) 126 

(78.75)
Physical activity

Low/Sedentary 42 (26.25) 25 (15.63) 67 (41.88) <0.05
Moderate 24 (15.0) 30 (18.75) 54 (33.75)
Heavy 27 (16.87) 12 (7.50) 39 (24.37)

Family history
Yes 17 (10.62) 10 (6.25) 27 (16.87) 0.57
No/Unknown 76 (47.50) 57 (35.63) 133 (83.13)

BMI
Normal 19 (11.87) 28 (17.50) 47 (29.38) <0.05
Pre-obese 40 (25.0) 20 (12.50) 60 (37.50)
Obesity I 25 (15.62) 9 (5.63) 34 (21.25)
Obesity II 7 (4.38) 9 (5.63) 16 (10.0)
Obesity III 2 (1.25) 1 (0.62) 3 (1.87)

Fruit Intake
<5 75 (46.87) 62 (38.75) 137 (85.62) <0.05
≥5 18 (11.25) 5 (3.13) 23 (14.38)

Vegetable Intake
<5 68 (42.50) 46 (28.75) 114 (71.25) 0.12
≥5 25 (15.62) 21 (13.13) 46 (28.75)

Table 3: Distribution of study population according to 
anthropometric measurements

Variable Male Female t value p‑value
Height 164.17±6.9 155.89±4.8 8.4 <0.001
Weight 76.32±11.77 67.33±11.42 4.8 <0.001
Waist circumference 84.38±7.6 79.51±6.7 4.1 <0.001
Hip circumference 92.97±7.9 90.83±7.2 1.7 0.084
Waist hip ratio 0.90±0.084 0.87±0.087 1.7 0.090
BMI* 28.41±4.7 27.76±4.9 0.851 0.396
*WHO Classification



39

Asian J Pharm Clin Res, Vol 15, Issue 11, 2022, 37-41
 Shrabani et al.

Nearly 42% of the study population were tobacco users. However, it was 
more among males as compared to females. Use of tobacco products 
leads increased chances of central obesity which in turn causes insulin 
resistance. Cigarette smoking along with smokeless tobacco and betel 
chewing is another leading preventable cause of diabetes [9-12]. In a study 
by Borah and Goswami [13], 46% of the study population were consuming 
tobacco which is very similar to our study. In another study by Mathur et al. 
[14] in Rajasthan 33.7% of the study population were found to be smokers. 
As per the study by Kumar et al. [15], the use of tobacco among diabetics 
was high (83.8%) and was significantly associated with it.

Heavy alcohol intake has many metabolic side-effects such as excess 
caloric consumption, obesity, increased triglycerides, and abnormality 
in carbohydrate metabolism [16]. As per the study by Tripathy 
et  al.  [17], 10.4% of the diabetics were alcoholic. Around 12.6% were 
alcoholic and 87.4% were nonalcoholic in a study by Niti et al. [18].

Physical inactivity, sedentary life style leads to overweight and obesity 
which further contributes to an early onset of diabetes. Physical 
inactivity leads to energy imbalance and increase in body mass 
particularly body fat and insulin resistance. Over time, these factors act 
together and greatly increase the risk for diabetes mellitus [19]. As per 
the NUD survey by Ramachandran et al. [20] in Chennai, the prevalence 
of diabetes was significantly lower in study participants with high levels 
of physical activity. According to a large community based survey in 
North India by Tripathy et al. [17], only 3% of the diabetics were having 
physical activity above minimal recommended levels.

The odd’s of having diabetes for offspring is more in a single affected 
parent compared with no parental history of diabetes and it doubles 
if both the parents are affected [21]. The 80% concordance in 
monozygotic twins compared to 50% lesser in dizygotic twins gives 
a strong evidence for the genetic factor in development of diabetes 

mellitus [22]. According to the study in a tertiary care hospital in 
Assam by Borah and Goswami [13], 17% of the study subjects were 
having positive family history which is very similar to the results of 
our study. The Chennai Urban Population Survey [23] reported that the 
prevalence of diabetes was higher in subjects who had a positive family 
history (18.2%) as compared to those without (10.6%). Around 64.7% 
and 54.2% of the study participants had a family history of diabetes in 
studies conducted by Dev et al. [24] and Valliyot et al. [25], respectively.

Overweight and obesity poses risk for the development of diabetes 
and the prevalence of diabetes increases with increase in trends for 
overweight and obesity. The duration and degree of obesity both are 
related to diabetes. Waist circumference and WHR which signifies 
central or visceral obesity are more powerful determinant for 
developing diabetes compared to the BMI [9,26]. Weight loss improves 
insulin sensitivity and thus reduces the risk of diabetes [27].

According to a study done by Kavitha and Ramadas [28] in type 2 
diabetes patients in Tamil Nadu the mean height of male and female 
subjects was 166.39±6.53 cm and 159.93±8.09 cm. The mean weight 
of males was 74.03 kg and in females it was 66.9 kg. The mean BMI 
of the male and female type 2 diabetic subjects was 26.73±2.12 and 
26.01±2.10, respectively. The findings were quite similar to the findings 
of our study. However, in another study by Rana et al. [8] among 
diabetic patients the mean BMI of males was 23.8 which was very less 
as compared to our study but that of females was 27.1 which is similar 
to our study findings. As per the study by Niti et al. [18] among diabetics 
in Punjab, 83.2% were obese. In another study by Kumar et al. [15] in 
adult residents in rural Khammam 64.9% were overweight with BMI 
>25 which is similar to our findings.

High intake of dietary fiber results in reduced blood glucose and 
insulin levels in people with diabetes [29]. Evidences from randomized 
controlled trials suggest that increased intake of whole grain cereals, 
vegetables, and fruits have a protective effect on diabetes [30].

Increased fruit and vegetable intake results in improved weight 
control reduced HbA1c and a decreased risk of diabetes [31]. In the 
present study, only 31.5% females consumed more than 5 servings of 
vegetables per day. Majority of the study population did not consume 
adequate servings of fruits and vegetables. In a large community based 
study in North India by Tripathy et al. [17], only 9.2% of the diabetics 
were having ≥5 servings of fruits and vegetables per day.

Numerous studies have shown that vegetarian dietary pattern results 
in the lower risk of diabetes. However due to “Nutrition Transition” 
following urbanization a decrease in whole plant food content of the 
Indian Vegetarian Dietary pattern was seen. It has been replaced by 
food items such as processed, fried foods, and refined carbohydrates. 
This led to development of obesity and diabetes. As per a cohort study 
by Mari-Sachis et al. [32], development of diabetes was found to be 
associated with meat consumption.

Results similar to our study were reported by Kumar et al. [15], in 
which 51.2% of the diabetics took non-vegetarian diet and 48.8% 
vegetarian diet. In contrast to the present study, a study by Niti 
et al. [18] reported higher prevalence of diabetes in subjects with 
vegetarian diet (82.1%). A study by Liu et al. [33] found that there is 
a reduced risk of diabetes in people with high intake of green leafy or 
dark yellow vegetables.

A high intake of saturated fatty acids, that is, palm oil and coconut 
oil has been associated with increased risk of developing diabetes. 
Unsaturated fatty acids especially omega 3 polyunsaturated fatty acids 
seem to be protective. Majority of the participants consumed palm oil 
which is a saturated fat.

In a study by Basu et al. [34] in Hugly District of West Bengal 79.6% and 
20.4% of study population consumed unsaturated oils and saturated 

Fig. 2: Distribution of study population on the basis of oil 
consumption (n=160)

Fig. 1: Distribution of study population according to the type of 
diet (n=160)
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oils, respectively. The findings were different from our study. This may 
be because of increased awareness about the demerits of using saturated 
oil among the study population compared to the present study.

CONCLUSION

The present study identified that factors such as age, tobacco use, 
inadequate fruit and vegetable consumption, mixed type diet, obesity 
in the form of increased BMI and WHR, and sedentary life style were the 
predisposing factors for diabetes. A larger proportion of participants 
were having higher WHR (43.75%) compared with the participants 
with increased BMI (33.14%) which shows central obesity is an 
important determining factor for the risk of development of diabetes 
than generalized obesity.

Recommendation
Identification of at risk individuals at an early stage and appropriate 
lifestyle interventions such as adequate physical activity, healthy 
dietary habits, and maintenance of correct body weight could help to 
prevent or delay the onset of the disease. Strengthening the existing 
NPCDCS program and participation of various organizations including 
NGOs for formulating and implementing cost-effective tools to prevent 
and control the risk factors and the disease is the felt need and can aid 
the cases to adopt appropriate health care practices.

AUTHORS CONTRIBUTION

Dr S Palai: Designing and conducting the study; data collection, analysis 
and interpretation, drafting the article.

Dr N Karmee: Contributed in designing and conducting the study, 
proofreading.

Dr S Das: Contributed in designing and conducting the study, 
proofreading.

Dr DM Satapathy: Contributed in the concept and design of the study.

CONFLICT OF INTERESTS

Nil.

AUTHORS FUNDING

Nil.

REFERENCES

1. World Health Organization. Global Report on Diabetes. Geneva: World 
Health Organization; 2016. p. 88.

2. Overview of Diabetes Burden. National Health Portal of India. 
Available from: https://www.nhp.gov.in/overview-of-diabetes-burden_
mtl [Last accessed on 2019 Jan 21].

3. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha Fernandes JD, 
Ohlrogge AW, et al. IDF Diabetes Atlas: Global estimates of diabetes 
prevalence for 2017 and projections for 2045. Diabetes Res Clin Pract 
2018;138:271-81. doi: 10.1016/j.diabres.2018.02.023, PMID 29496507

4. Tandon N, Anjana RM, Mohan V, Kaur T, Afshin A, Ong K, et al. The 
increasing burden of diabetes and variations among the states of India: 
The Global Burden of Disease Study 1990-2016. Lancet Glob Health 
2018;6:e1352-62.

5. Hu FB, Manson JE, Stampfer MJ, Colditz G, Liu S, Solomon CG, 
et  al. Diet, lifestyle, and the risk of type 2 diabetes mellitus in women. 
N Engl J Med 2001;345:790-7. doi: 10.1056/NEJMoa010492, PMID 
11556298

6. King H, Aubert RE, Herman WH. Global burden of diabetes, 1995-
2025: Prevalence, numerical estimates, and projections. Diabetes Care 
1998;21:1414-31. doi: 10.2337/diacare.21.9.1414, PMID 9727886

7. Indian Diabetes Risk Score. Available from: https://www.japi.org/
u284e484/indian-diabetes-risk-score [Last accessed on 2021 Sep 22].

8. Rana HM, Chavda P, Rathod CC, Mavani M. Socio-demographic and 
Anthropometric Profile of Diabetic Patients Attending Diabetes Clinic 
in Tertiary Care Hospital of Central Gujarat; 2015. Available from: 
http://www.njcmindia.org [Last accessed in 2018 May 27].

9. Hills AP, Arena R, Khunti K, Yajnik CS, Jayawardena R, Henry CJ, 
et al. Epidemiology and determinants of type 2 diabetes in South 
Asia.  Lancet Diabetes Endocrinol 2018;6:966-78. doi: 10.1016/S2213-
8587(18)30204-3, PMID 30287102

10. Keith RJ, Al Rifai M, Carruba C, De Jarnett N, McEvoy JW, 
Bhatnagar  A, et al. Tobacco use, insulin resistance, and risk of Type 2 
diabetes: Results from the multi-ethnic study of atherosclerosis. PLoS One 
2016;11:e0157592. doi: 10.1371/journal.pone.0157592, PMID 27322410

11. Yamada T, Hara K, Kadowaki T. Chewing betel quid and the risk of 
metabolic disease, cardiovascular disease, and all-cause mortality: 
A meta-analysis. PLoS One 2013;8:e70679. doi: 10.1371/journal.
pone.0070679, PMID 23940623

12. Gupta PC, Ray CS. Smokeless tobacco and health in India and 
South Asia. Respirology 2003;8:419-31. doi: 10.1046/j.1440-
1843.2003.00507.x, PMID 14708551

13. Borah M, Goswami R. Sociodemographic and clinical characteristics 
of a diabetic population at a tertiary care center in Assam, India. J Soc 
Heal Diabetes 2017;5:37.

14. Mathur M, Mathur N, Singh O, Solanki J, Soni P, Sarwa A, et al. 
Demographic characters and factors favouring emergence of diabetes 
mellitus type two. Int J Res Med Sci 2018;6:950. doi: 10.18203/2320-
6012.ijrms20180621

15. Kumar KN, Katkuri S, Ramyacharitha I. Nama. i Falsafa. Vol. 5. 
International Journal of Community Medicine and Public Health. 
Pažūhišhā i Farhangī; 1997. p. 1360-5. Available from: https://www.
ijcmph.com/index.php/ijcmph/article/view/2786/1900 [Last accessed 
on 2019 Mar 14].

16. Koppes LL, Dekker JM, Hendriks HF, Bouter LM, Heine RJ. Moderate 
alcohol consumption lowers the risk of type 2 diabetes: A meta-analysis 
of prospective observational studies. Diabetes Care 2005;28:719-25. 
doi: 10.2337/diacare.28.3.719, PMID 15735217

17. Tripathy JP, Thakur JS, Jeet G, Chawla S, Jain S, Pal A, et al. Prevalence 
and risk factors of diabetes in a large community-based study in North 
India: Results from a STEPS survey in Punjab, India. Diabetol Metab 
Syndr 2017;9:8. doi: 10.1186/s13098-017-0207-3, PMID 28127405

18. Niti S, Amrit V, Jasdeep S. Prevalence and risk factors of diabetes 
mellitus among adults residing in field practice area of a teaching 
hospital in Punjab. Healthline J 2015;6:57.

19. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, 
et  al. Effect of physical inactivity on major non-communicable diseases 
worldwide: An analysis of burden of disease and life expectancy. 
Lancet 2012;380:219-29. doi: 10.1016/S0140-6736(12)61031-9, PMID 
22818936

20. Ramachandran A, Snehalatha C, Kapur A, Vijay V, Mohan V, Das AK, 
et al. High prevalence of diabetes and impaired glucose tolerance in 
India: National Urban Diabetes Survey. Diabetologia 2001;44:1094-
101. doi: 10.1007/s001250100627, PMID 11596662

21. Meigs JB, Cupples LA, Wilson PW. Parental transmission of Type 2 
diabetes the Framingham offspring study. Diabetes 2000;49:2201-7. 
doi: 10.2337/diabetes.49.12.2201, PMID 11118026

22. Vaag A, Henriksen JE, Madsbad S, Holm N, Beck-Nielsen H. Insulin 
secretion, insulin action, and hepatic glucose production in identical 
twins discordant for non-insulin-dependent diabetes mellitus. J Clin 
Invest 1995;95:690-8. doi: 10.1172/JCI117715, PMID 7860750

23. Mohan V, Shanthirani CS, Deepa R. Glucose intolerance (diabetes 
and IGT) in a selected South Indian population with special reference 
to family history, obesity and lifestyle factors-the Chennai urban 
population study (CUPS 14). J Assoc Physicians India 2003;51:771-7. 
PMID 14651136

24. Dev S, Jain T, Sivaprakasam P, Raja D. Risk factor assessment and 
screening for diabetes in field practice area of a private medical college 
in Thiruvallur district of Tamil Nadu. Int J Community Med Public 
Health 2017;4:2670-3. doi: 10.18203/2394-6040.ijcmph20173151

25. Valliyot B, Sreedharan J, Valliyot SB, Muttappallymyalil J, Hod P. 
Demographic parameters associated with type 2 diabetes mellitus in 
North Kerala, India. Am J Res Commun 2014;2:39-48.

26. Shelgikar KM, Hockaday TD, Yajnik CS. Central rather than generalized 
obesity is related to hyperglycaemia in Asian Indian subjects. Diabet 
Med 1991;8:712-7. doi: 10.1111/j.1464-5491.1991.tb01689.x, PMID 
1838061

27. Hardy OT, Czech MP, Corvera S. What causes the insulin resistance 
underlying obesity? Curr Opin Endocrinol Diabetes Obes 2012;19:81-
7. doi: 10.1097/MED.0b013e3283514e13, PMID 22327367

28. Kavitha V, Ramadas VS. Prevalence of diabetes and associated risk 
factors among selected Type 2 diabetes. Int J Sci Eng Res 2014;3:135-9.

29. McRae MP. Dietary fiber intake and Type 2 diabetes mellitus: An 
umbrella review of meta-analyses. J Chiropr Med 2018;17:44-53. doi: 



41

Asian J Pharm Clin Res, Vol 15, Issue 11, 2022, 37-41
 Shrabani et al.

10.1016/j.jcm.2017.11.002, PMID 29628808
30. Della G, Vetrani C, Vitale M, Riccardi G. Wholegrain intake and risk 

of Type 2 diabetes: evidence from epidemiological and intervention 
studies. Nutrients 2018;10:1288. doi: 10.3390/nu10091288

31. Jaacks LM, Kapoor D, Singh K, Narayan KM, Ali MK, Kadir MM, et  al. 
Vegetarianism and cardiometabolic disease risk factors: Differences 
between South Asian and US adults. Nutrition 2016;32:975-84. doi: 
10.1016/j.nut.2016.02.011, PMID 27155957

32. Mari-Sanchis A, Gea A, Basterra-Gortari FJ, Martinez-Gonzalez  MA, 
Beunza JJ, Bes-Rastrollo MB. Meat consumption and risk of developing 

type 2 diabetes in the sun project: A highly educated middle-class 
population. PLoS One 2016;11:e0157990. doi: 10.1371/journal.
pone.0157990

33. Liu S, Serdula M, Janket SJ, Cook NR, Sesso HD, Willett WC, et al. 
A prospective study of fruit and vegetable intake and the risk of type 2 
diabetes in women. Diabetes Care 2004;27:2993-6. doi: 10.2337/
diacare.27.12.2993, PMID 15562224

34. Basu G, Biswas S, Chatterjee C. Behavioral risk factors of 
noncommunicable diseases: Experience from a village of Hoogly 
district. IOSR J Dent Med Sci 2013;4:19-24.


