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Abstract 
Epidemiological transitions in India in the 21st century have led to non communicable diseases 

becoming a major public health problem of growing magnitude. Diabetes is an iceberg disease. Most of 

the cases remain asymptomatic. Screening for diabetes can identify patients at an early stage of the 

disease. A community-based, cross-sectional study was carried out in the rural field practise area of 

A.C.S. Medical College and hospital (Nazarathpet) in 2018 and analyzed by SPSS 16.0 version. 

Out of 305 subjects, 30.5% were in low risk category, 52.5% were in moderate risk and 17.0% were at 

high risk group as per Indian Diabetes Risk Score. Majority of the study subjects were at risk of having 

diabetes.  
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1. Introduction 
Diabetes mellitus is one of the non-communicable diseases which has become a major global 

health problem with increasing prevalence worldwide and is expected to reach 4.4% by 

2030. Epidemiological transitions in India in the 21st century have led to non-communicable 

diseases becoming a major public health problem of growing magnitude. One of the 

important disease is diabetes, which is considered a “disease of urbanization” [1-3].  

Presently, more than three-quarters of the estimated 179 million people with diabetes are in 

the 40-59 years of age. Hence it is important to screen individuals early to increase the 

quality of life and delay complications. The prevalence of diabetes is higher in rural India. 

Unfortunately, more than 50% of people with T2DM still remained undiagnosed [4]. Early 

identification of the high risk individuals would help in taking appropriate intervention in the 

form of dietary changes and increasing physical activity, thus helping to prevent, or at least 

delay the onset of diabetes.  

The Indian Diabetic Risk Score (IDRS) is a simple, low cost, feasible tool for mass screening 

programme at the community level. IDRS uses two modifiable risk factors (waist 

circumference and physical inactivity) and two non-modifiable risk factors (age and family 

history of diabetes), providing a clear message that if modifiable risk factors are altered, the 

risk score can be considerably reduced. Subjects with high IDRS regardless of their blood 

sugar status, are ideal candidates for life style modification as these are risk factors for not 

only diabetes but also for cardiovascular disease [5]. 

According to WHO the total number of people with diabetes is projected to rise to 366 

million in 2030 [2] but International Diabetes Federation (IDF) estimated that the situation is 

much worsened as the burden would increase from 366 million (2011) to 552 million (2030) 
[6]. India has the dubious distinction of being the diabetes capital just next to China having 

62.4 million diabetics which is expected to rise to 100 million by 2030 [6]. Every fifth 

diabetic in the world is an Indian. IDRS has been validated by various studies conducted in 

different parts of India. These studies have found IDRS as useful for identifying undiagnosed 

diabetic subjects, can make screening programmes more cost effective, can be reliably 

applied as effective tool for the mass screening of diabetes in the community [7-10]. 

The National Urban Diabetes Survey (NUDS), a population-based study was conducted in 

six metropolitan cities across India and recruited participant representatives of all socio- 
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socio-economic strata. This study also revealed that the 

prevalence in the southern part of India to be higher-13.5% 

in Chennai, 12.4%, in Bangalore, and 16.6% in Hyderabad; 

compared to eastern India (Kolkata), 11.7%; northern India 

(New Delhi), 11.6%; and western India (Mumbai), 9.3%. [11] 

Several prospective studies have shown that measures of 

lifestyle modification help in preventing the onset of 

diabetes [12]. Early identification of the high risk individuals 

would help in taking appropriate intervention thus helping 

to prevent, or at least delay, the onset of diabetes. With this 

background, the present study was conducted to find out the 

risk status of Diabetes mellitus using Indian Diabetic Risk 

score among adult population in rural area of Chennai. 

  

2. Materials and Methods  

A community-based, cross-sectional study was carried out 

in rural field practise area of ACS Medical College and 

Hospital in June 2018. 

 

2.1 Inclusion Criteria 

a) All people who are aged 18 years and above. 

 

2.2 Exclusion Criteria 

a) Those people who are critically ill and not willing to 

participate in the study. 

b) Known case of any type of DM. 

 

2.3 Data Collection Methods  

In the study area, individuals were interviewed using a 

structured questionnaire based on Indian Diabetic Risk 

Scoring system. Interviewer was trained in collecting the 

details present in IDRS questionnaire before the start of data 

collection. The individuals aged 18 years and above of both 

the genders were recruited in the study after obtaining the 

consent from the study participants. A study questionnaire 

was used to interview the study participants on socio 

demographic details, per capita income, history of blood 

pressure, Diabetes mellitus, physical activity and Diabetic 

score using IDRS and data was collected based on the 

questionnaire pattern. Anthropometric measurements such 

as height, weight, and waist circumference were measured. 

 

Indian diabetes risk score [7].

Table 1: Shows that particular score and age 
 

Particulars Score 

Age  

 <35 0 

 35-49 10 

 ≥ 50 20 

Abdominal obesity  

 Waist <80 cm [female], <90 [male] 0 

 Waist ≥ 80 – 89 cm [female], ≥ 90– 99 cm [male] 10 

 Waist ≥90 cm [female], ≥ 100 cm [male] 20 

Physical activity  

 Vigorous regular exercise or strenuous manual labour at home 0 

 Moderate regular exercise or Moderate physical activity at home or work 10 

 Mild exercise regular or Moderate physical activity at home or work 20 

 No exercise and sedentary work at home or work 30 

Family history  

 No family history 0 

 Either parent diabetic 10 

 Both parents diabetic 20 

Total score  

 

2.4 Grade 
<30: Risk of having Diabetes is probably low. 

If the score is 30-50, the risk of having diabetes is Moderate. 

If the score is >60, Very High risk of having diabetes. 

 

2.5 Sample Size 
A study done in Pondicherry by sanjaygupta [13] found that 

the prevalence of risk of diabetes mellitus using IDRS Score 

among adult population was 51%. Based on this prevalence 

and keeping 95% alpha error and 11% of relative precision, 

sample size will be calculated by the formula  

 

 
 

 n = sample size 

 z =Value of two tailed alpha error is 1.96 

 p = prevalence =51% 

 q = 100-p = 49% 

 d = acceptable deviation- 11% of prevalence. 

 

Based on the above formula, the calculated sample size was 

305. 

 

2.6 Sampling Methods 

Study Participants was recruited using Systematic random 

sampling. 

Total no of Houses in the study area- 3640 

Sample size- 305 

Sampling Interval- Total no of Houses/Sample size 

=3640/305 

=12 

Every 12th house was selected for the study and from each 

selected house one adult was included in the study, by 

simple random sampling (Lottery Method). 

 

2.7 Data Analysis 

The data obtained from the survey was entered, and 

analyzed by SPSS software version 16.0. Prevalence was 

expressed in percentage and the significance of association 
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between qualitative variables was checked using chisquare 

test. P value less than 0.05 was considered as statistically 

significant.  

 

2.8 Ethical Considerations 

Study was approved by Institutional Ethics Committee of 

ACS Medical College. An informed consent was taken from 

each participant before the data collection. Those who were 

illiterate, thumb impression were taken in front of a witness. 

All information collected was kept confidential. All the 

study subjects who had a diabetic risk score >30 (moderate 

and high risk) were referred to a secondary level /tertiary 

level hospital for getting their blood sugar levels checked 

and further workup. 

 

3. Results 

Out of 305 study participants, 52 (17.0%) study subjects 

were at low risk of having diabetes, 160(52.5%) were at 

moderate risk and 93 (30.5%) were at higher risk of having 

diabetes. Table 2 shows the distribution of study subjects 

according to Indian diabetes risk score (IDRS). Table 3 

shows that there was a statistical significant association of 

diabetes risk with socio demographic details. Comparing 

risk of diabetes and age we found that as the age increases

the risk of having diabetes also increases. Association 

between risk of diabetes and age was found to be highly 

statistically significant (p=0.000). In gender, high risk of 

diabetes was relatively more among males [(31.5%)] 

compared to females and it was not statistically significant 

(p=0.589). There is no significant association with religion. 

Comparing risk of diabetes and Socio economic status, class 

2 people, [10(47.6%)] were at higher risk of diabetes as 

compared to other socio economic status. However it was 

not statistically significant(p=0.408). With respect to 

occupation, unemployed people were at high risk of diabetes 

[39(36.4%)] and it was not statistically significant 

(p=3.075). Comparing risk of diabetes and hypertension we 

found that there is a statistically significant association with 

a known case of hypertensive and diabetes risk (p=0.000). 

Also there was a statistically significant association between 

body mass index and risk of diabetes (p=0.000) 

 
Table 2: Shows the distribution of study subjects according to 

Indian diabetes risk score (IDRS) 
  

Variable Frequency Percent 

High Risk 93 30.5 

Moderate Risk 160 52.5 

Low Risk 52 17.0 
 

Table 3: shows that there was a statistical significant association of diabetes risk with socio demographic details 
  

Variables High Risk Moderate Risk Low Risk Total Chi Square P Value 

AGE:     

82.336 0.000 

18-30 15(10.9) 80(58.4) 42(30.7) 137(100.0) 

31-40 27(31.0) 50(57.5) 10(11.5) 87(100.0) 

41-50 25(56.8) 19(43.2) 0(0) 44(100.0) 

>50 26(70.3) 11(29.7) 0(0) 37(100.0) 

Sex       

Male 47(31.5) 74(49.7) 28(18.8) 149(100.0) 
1.058 0.589 

Female 46(29.5) 86(55.1) 24(15.4) 156(100.0) 

Religion:     

10.464 

 

0.106 

 

Hindu 75(29.0) 137(52.9) 47(18.1) 259(100.0) 

Muslim 9(32.1) 14(50.0) 5(17.9) 28(100.0) 

Christian 9(50.0) 9(50.0) 0(0) 18(100.0) 

Occupation     

3.075 0.215 Employed 54(27.3) 107(54.0) 37(100.0) 198(100.0) 

Unemployed 39(36.4) 53(49.5) 107(100.0) 107(100.0) 

Socio Economic Status:     

3.988 0.408 
Class 1 82(29.2) 149(53.0) 50(17.8) 281(100.0) 

Class 2 10(47.6) 9(42.9) 2(9.5) 21(100.0) 

Class 3 1(33.3) 2(66.7) 0(0) 3(100.0) 

Known Hypertensive     

24.488 
 

0.000 
Yes 19(73.1) 6(23.1) 1(3.8) 26(100.0) 

No 74(26.5) 154(55.2) 51(18.3) 279(100.0) 

Body Mass Index     

32.982 0.000 

Underweight 0(0) 5(71.4) 2(28.6) 7(100.0) 

Normal 38(21.0) 101(55.8) 42(23.2) 181(100.0) 

Overweight 45(45.0) 47(47.0) 8(8.0) 100(100.0) 

Obese 10(58.8) 7(41.2) 0(0) 17(100.0) 

 

4. Discussion 

In this study we used a simplified Indian diabetes risk score 

for identifying newly diagnosed high risk subjects in the 

rural area of Chennai. This is of great significance as use of 

such scoring system can prove to be a cost effective tool for 

screening of diabetes. 

In this study, screening for Diabetes was conducted for 305 

subjects in the community. Out of these 30.5% were in low 

risk category, 52.5% were in moderate risk and 17.0% were 

at high risk group as per IDRS. Similar findings was 

observed in a study conducted by Sanjay Kumar Gupta in 

rural area and found that 31.34% were at low risk, 50% of 

the individuals in moderate risk, and 18.66% were at high 

risk [13]. Another study by Sathiya Narayanan S et al. in 

rural area of Kancheepuram found that out of 24.53% had 

low risk for diabetes, 49.49 had moderate risk, 25.98 had 

high risk for diabetes [14]. 

However a study done by Krutarth R Brahmbhattin in 

Mangalore showed that, 9% were at low risk and 33.8% 

were at high risk [15]. This difference may be due to the 
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study area being urban where majority of the subjects fall 

under low risk category. 

In our study a highly significant association was observed 

between risk of diabetes and age i.e, as the age increases the 

risk of having diabetes also increases (p=0.000). Similar 

results was found in a study conducted by Jayakiruthiga in 

chennai, found that association between Diabetes risk and 

age was also statistically significant (p=0.001) [16]. 

In our study we found that 31.5% of males have high risk of 

Diabetes as compared to females (29.5%). However the 

association between risk of Diabetes and gender was not 

statistically significant. 

In our study we found that 36.4% of Unemployed 

individuals are having high risk of Diabetes as compared to 

employed 27.3%. However the association between risk of 

Diabetes and occupation was not statistically significant. 

In our study we found that 73.1% of known hypertensives 

are having high risk of Diabetes as compared to not having 

hypertension (26.5%). The association was statistically 

significant (p=0.000). Hypertension and Diabetes mellitus 

share the common risk factors so those who are known 

hypertensives will be at risk for DM also. Our study also 

proves the same. 

In our study we found that 45% of overweight, and 58.8% 

of obese people are having high risk of Diabetes as 

compared to normal. The association also found to be highly 

statistically significant (p=0.000). Similar results was 

observed in a study conducted by Sanjay Kumar Gupta in 

rural area also found that risk for diabetes significantly 

increases with the increase in BMI from normal to obese 

stage (P< 0.05) [13]. 

 

5. Conclusion 

Indian diabetes risk score is a useful tool for predicting and 

screening for undiagnosed diabetes mellitus in the 

population. Our study has described that the majority of the 

adult population were at medium and high risk of 

developing type 2 diabetes, showing the need for lifestyle 

modifications to be initiated as soon as possible to delay the 

occurrence of type 2 diabetes and prevent its complications. 

 

6. Acknowledgement 

We thank all the other faculty members, paramedical staff 

of Health Centres, Medical officers for their guidance and 

support in conducting this study. 

Funding: Indian council of medical research (ICMR) 

Conflict of interest: None declared 

 

7. References 

1. Reddy KS. Prevention and control of non-

communicable diseases: status and strategies. New 

Delhi: Indian Council for Research on International 

Economic Relations, 2003 (Working Paper 

104;https://www.syndromic.org/storage/documents/NC

Ds/NCDStatusIndia2003_SrinathReddy.pdf, Accessed 

22 February 2016). 

2. Anand K, Shah B, Yadav K. Are the urban poor 

vulnerable to noncommunicable diseases? A survey of 

risk factors for non-communicable in urban slums of 

Faridabad. Natl Med J India. 2007; 20(3):115-20. 

3. Misra A, Pandey RM, Rama DJ. High prevalence of 

diabetes, obesity and dyslipidemia in urban slum 

population in northern India. Int. J Obes Relat Metab 

Disord. 2001; 25(11):1722-9. 

4. Joshi SR, Das AK, Vijay VJ, Mohan V. Challenges in 

diabetes care in India: Sheer numbers, lack of 

awareness and inadequate control. J Assoc Physicians 

India. 2008; 56:443-50. 

5. Shashank R Joshi. Indian Diabetes Risk Score. JAPI, 

Sept. 2005; 53:755-757. 

6. Wild S, Roglic G, Green A, Sicree R, King H. Global 

Prevalence of Diabetes. Diabetes Care; 2004; 

(27):1047-1053. 

7. Mohan V, Deepa R, Deepa M, Somannavar S, Datta M. 

A Simplified Indian Diabetes Risk Score for screening 

for undiagnosed diabetic subjects. J Assoc Physicians 

India. 2005; 53:759-63. 

8. Mohan V, Sandeep S, Deepa M, Gokulakrishnan K, 

Datta M, Deepa R. A diabetes risk score helps identify 

metabolic syndrome and cardiovascular risk in 

Indians—the Chennai urban rural epidemiology study 

(CURES). Diabetes Obes Metab. 2007; 9:337-43. 

9. Bergmann A, Li J, Wang L, Schulze J, Bornstein SR, 

Schwarz PE. A simplified Finnish diabetes risk score to 

predict type 2 diabetes risk and disease evolution in a 

German population. Horm Metab Res. 2007; 39:677-

82p. 

10. Schulze MB, Boeing H, Häring HU, Fritsche A, Joost 

HG. Validation of the German Diabetes Risk Score 

with metabolic risk factors for type 2 diabetes. Dtsch 

Med Wochenschr. 2008; 133:878-83. 

11. Glümer C, Carstensen B, Sandbæk A, Lauritzen T, 

Jørgensen T, Borch-Johnsen K. A Danish diabetes risk 

scope for targeted screening: the inter99 study. Diabetes 

Care. 2004; 27(3):727-733. Doi: 

10.2337/diacare.27.3.727. 

12. Tuomilehto J, Lindstrom J, Eriksson JG, Valle TT, 

Hamalainen H, Ilanne-Parikka P. Finnish Diabetes 

Prevention Study Group. Prevention of Type 2 diabetes 

mellitus by changes in lifestyle among subjects with 

impaired glucose tolerance. N Engl. J Med. 2001; 

344:1343-50. 

13. Sanjay Kumar Gupta, Zile Singh, Anil J Purty, Kar M, 

Dr. Vedapriya, Mahajan P, Cherian J. Diabetes 

Prevalence and its Risk Factors in Rural Area of Tamil 

Nadu. Indian journal of community medicine. 2010; 

35(3):396-399. 

14. Narayanan SS, Shankar S, Padmini SK. Prevalence of 

type 2 diabetes using Indian diabetes risk score and its 

risk factors in a rural area of Tamil Nadu, India. Int J 

Community Med Public Health. 2017; 4:2778-82. 

15. Brahmbhatt KR, Chakraborty T, Gopal C, 

Shwethashree M, Madappady S, Sowndarya TA et al. 

Assessment of risk of type 2 diabetes using simplified 

Indian Diabetes Risk Score - Community-based cross-

sectional study. Int. J Med Sci Public Health 2016; 

5:2522-2525. 

16. Jayakiruthiga S, Rajkamal R, Gopalakrishnan S, 

Umadevi R. Assessment of diabetes risk in an adult 

population using Indian diabetic risk score in urban area 

of Tamil Nadu. Int J Community Med Public Health. 

2018; 5:1587-90. 

 


