ORIGINAL RESEARCH ARTICLE
pISSN 0976 3325│eISSN 2229 6816
Open Access Article
www.njcmindia.org

Assessment of Risk of Type 2 Diabetes using Indian Diabetes Risk
Score – Community-Based Cross-Sectional Study in Urban Mysuru
Amrutha Angadi1, Mansoor Ahmed2, Vadiraja Nagarajarao3
Financial Support: None declared
Conflict of Interest: None declared
Copy Right: The Journal retains the
copyrights of this article. However, reproduction is permissible with due acknowledgement of the source.
How to cite this article:
Angadi A, Ahmed M, Nagarajarao V.
Assessment of Risk of Type 2 Diabetes
using Indian Diabetes Risk Score –
Community-Based Cross-Sectional
Study in Urban Mysuru. Natl J Community Med 2018;9(7):507-511
Author’s Affiliation:
1Asst Prof, Dept of Community Medicine, Basaveshwara Med College &
Hosp., Chitradurga, Karnataka;
2Professor; 3Asst Prof cum Statistician,
Dept of Community Medicine, Mysore
Medical College and Research Institute,
Mysore, Karnataka
Correspondence
Dr Mansoor Ahmed
docmansoor2000@yahoo.com
Date of Submission: 15-02-18
Date of Acceptance: 25-07-18
Date of Publication: 31-07-18

ABSTRACT
Background: India leads the world with largest number of diabetic
subjects earning the dubious distinction of being termed the “Diabetes capital of the world”. Approximately half of all subjects with
diabetes in the developing world remain undiagnosed and untreated leading to serious long term consequences.
Methodology: A community-based cross sectional study was conducted in the urban areas of Mysore from March and July 2015.
Using the estimation set up technique for proportion, the sample
size was calculated to be 872 rounded off to 900, with level of significance of 5% and precision of 10%. Direct interview method was
used for the data collection. Risk level for diabetes was assessed
using Indian Diabetic Risk Score (IDRS) and socio-demographic
and anthropometric factors were assessed through a semi structured pretested questionnaire.
Results: Total of 900 individuals participated, majority of subjects
had moderate to low IDRS risk. On the whole, around 22% of
adults had a high risk score (score >60) for diabetes, 42.6% had
moderate scores and 35.6% had low scores on IDRS.
Conclusion: This study estimates the usefulness of simplified Indian Diabetes Risk Score for identifying high risk for diabetes in
the community. It should be used routinely in community-based
screening to find out high risk category of population for diabetes.
Key Words: IDRS; Risk for diabetes; Socio-demographic factors

INTRODUCTION
Diabetes mellitus is a major clinical and public
health problem. Diabetes mellitus is one of the
leading cause of long term morbidity and a major
health hazard in a developing country like India.1
India leads the world with largest number of diabetic subjects earning the dubious distinction of
being termed the “Diabetes capital of the world”.2
In 2014, there were an estimated 67 million people
with diabetes in India and this is projected to increase to 109 million by 2035.3 Recently WHO
commented that over 19% of the world’s diabetic
population currently resides in India.1 Its prevalence in urban India has increased from 2.4% in
1970 to 8.7% in 2015. However in non-communicable diseases due to lack of a clear etiological
agent the control mechanism is heavily dependent
on identifying and tackling risk factors. Unfortu-

nately more than 50% of the diabetic subjects in
India remain unaware of their diabetic status,
which adds to the disease burden.4 Because of this
increasing burden of the disease, its iceberg nature,
its complications and the potential to prevent these
complications with effective diagnosis and treatment, active efforts are required for the early diagnosis of diabetes. The risk factors like age, gender,
family history are non-modifiable while others like
smoking, diet, physical activity, hypertension, diabetes etc. are modifiable. Thus for noncommunicable diseases a typical screening or preventive strategy may not work and principles of
primordial prevention have to be applied effectively. Early identification of at-risk individuals
and appropriate lifestyle intervention would help
in preventing or postponing the onset of diabetes
mellitus. This highlights the need for simple, low-
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cost tools to aid early screening of diabetes.5 A
novel approach utilising simple non-invasive
scores can offer a potential for mass screening programmes. The Indian Diabetes Risk Score (IDRS)
was developed by V Mohan and his colleagues in
Madras Diabetes Research Foundation (MDRF),
Chennai and is considered to be one of the strongest predictor of incident diabetes in India.6 It is for
identifying undiagnosed diabetic subjects using
four simple parameters like age, waist circumference, family history of diabetes and physical activity. It is an efficient tool to categorize the risk of
diabetes mellitus in community. It also helps in detecting undiagnosed type 2diabetes. The present
study aims at assessing the risk for type 2 diabetes
mellitus among adults in urban area of Mysore.
METHODOLOGY
A community-based cross-sectional study was
conducted in urban field practice area of department of Community Medicine, Mysore Medical
College and Research Institute, Mysore. Study was
approved by the Institutional Ethics Committee.
The maximum inflated sample size was 872
rounded off to 900, which was calculated using estimation technique with prevalence of high risk for
diabetes using IDRS as 31.5 %2 with 5% level of
significance and precision 10%. The sample
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size was allocated to each ward using “Proportionate allocation technique”. The voter’s lists were obtained from Chief Electoral Office, Karnataka
which contains demographic details of voters in
different wards of urban field practice area. This
list was compiled to form the required sampling
frame for the selection of individuals. To achieve
randomization in the selection of subjects at each
ward, SRSWOR (simple random sampling without
replacement) was used. To achieve random sampling RAND Corporation released random number
table was used. Selected participants aged 18 years
and above, not diagnosed cases of diabetes were
included in the study.
Study was conducted from March to July 2015. Information was collected by visiting the houses of
the selected participants. To collect the required
information from the study subjects the “Direct interview method” of Primary source of information
technique was used. The individuals were interviewed for collection of necessary information using the pre-tested, semi structured and structured
questionnaire method. The questionnaire was prepared by a thorough review of literature.
The four components of IDRS are Age, Family history of diabetes, Physical activity and Waist circumference. The study subjects were scored according to the following score. 6

Indian Diabetes Risk Score [IDRS] 6
Particulars
Age:
<35 years
35 – 49 years
≥ 50 years
Waist circumference:
Waist < 80 cm [female], <90 cm [male]
Waist ≥ 80 - 89 cm [female], ≥ 90 – 99 cm [male]
Waist ≥ 90 cm [female], ≥ 100 cm [male]
Physical activity*
Vigorous exercise [regular] or strenuous [manual] work at home / work (Combine PAC ≥ 3)
Moderate exercise [regular] or moderate physical activity at home / work (Combine PAC 2)
Mild exercise [regular] or mild physical activity at home / work (Combine PAC 1)
No exercise and sedentary activities at home / work (Combine PAC 0)
Family history of diabetes:
No diabetes in parents
One parent is diabetic
Both parents are diabetic

Score
0
20
30
0
10
20
0
10
20
30
0
10
20

*The physical activity component (PAC) of IDRS was scored the following way:
Physical activity component of IDRS
a) How physically demanding is your work (occupation)?
b) Do you exercise regularly in your leisure time?
c) How would you grade your physical activity at home?

0 Score
Sedentary
Not at all
Sedentary

1 Score
Mild
<3 times a week
Mild

2 Score
Moderate
≥ 3 times a week
Moderate

3 Score
Heavy
almost daily
Strenuous

The final IDRS score was calculated and were subdivided into
High risk
combined score is ≥60
Moderate risk
combined score is between 30-50
Low risk
combined score is <30
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Statistical Analysis: Data were entered into Microsoft excel sheet and analysed using SPSS Inc. 17.0
software. Frequency and percentages (descriptive
statistics) were calculated. Pearson’s Chi-square
was used as a test of significance. P-value < 0.05
was considered statistically significant.
RESULTS
In total, 900 persons participated in the study.
Socio-demographic profile of participants is described in Table 1. Assessment results for all the
parameters of “Simplified Indian Diabetes Risk
Score” are mentioned in Table 2.
Table 1: Socio-demographic profile of subjects
Socio-demographic Variable
Gender
Male
Female
Religion
Hindu
Christian
Muslim
Type of family
Nuclear
Joint
Socio-Economic Status (SES)
Class II
Class III
Class IV
Marital Status
Married
Unmarried
Separated/ Widowed
BMI
Underweight
Normal
Overweight
Obese

Subjects (n=900)(%)
311 (34.6)
589 (65.4)
840 (93.3)
21 (2.3)
39 (4.3)
445 (49.4)
455 (50.6)
504 (56)
361 (40.1)
35 (3.9)
745 (82.8)
65 (7.2)
90 (10)
150 (16.7)
353 (39.2)
252 (28)
145 (16.1)

Table 2: Assessment results for IDRS parameters
Parameter
Age Category
18-35 years
36-49 years
>50 years
Waist Circumference
< 80 cm (female)/<90 cm (male)
80 - 89 cm (female)/ 90 - 99 cm (male)
>90 cm (female)/>100 cm (male)
Physical Activity
Strenuous
Moderate
Mild
Sedentary
Family History
No family history
Either Parent
Both parents
IDRS Score
High Risk (≥60)
Moderate Risk (30-50)
Low Risk (<30)

Subjects (%)
336 (37.3)
258 (28.7)
306 (34)
350 (38.9)
191 (21.2)
359 (39.9)
575 (63.9)
211 (23.4)
69 (7.7)
45 (5)
166 (18.4)
39 (4.3)
695 (77.2)
197 (21.9)
383 (42.5)
320 (35.6)

DISCUSSION
In the present study, the prevalence of people at
high risk of diabetes was 22%. S Nandeshwar et al.
7 reported that the prevalence of high IDRS in their
study was 68.8%. This high proportion can be attributed to the small sample size. 43% of the population were found in high risk category in a study
conducted at Chennai by Mohan et al.6 Another
study done by Sanjay Kumar Gupta et al.8 in urban
area of Pondicherry had reported 31.2% high risk
subjects. The prevalence of high risk individuals in
a study by Prabha Adhikari et al.9 was found to be
29.7%, which is similar to the present study.

Table 3: Comparison of IDRS scores between males and females
Variables
Age Category
18-35 years
36-49 years
>50 years
Waist Circumference
< 80 cm (female)/<90 cm (male)
80-89 cm (female)/ 90-99 cm (male)
>90 cm (female)/ >100 cm (male)
Physical Activity
Strenuous
Moderate
Mild
Sedentary
Family History
No family history
Either Parent
Both parents

High Risk
(IDRS ≥60)

Moderate Risk
(IDRS 30-60)

Low Risk
(IDRS <30)

Chi square value

p value

75 (38.1)
56 (28.4)
66 (33.5)

139 (36.3)
108 (28.2)
136 (35.5)

122 (38.1)
94 (29.4)
104 (32.5)

0.766

0.943

15 (7.6)
15 (7.6)
167 (84.8)

98 (25.6)
135 (35.2)
150 (39.2)

237 (74.1)
41 (12.8)
42 (13.1)

389.13

0.000

18 (9.1)
89 (45.2)
48 (24.4)
42 (21.3)

269 (70.2)
93 (24.3)
18 (4.7)
3 (0.8)

288 (90)
29 (9.1)
3 (0.9)
0 (0)

426.541

0.000

39 (19.8)
9 (4.6)
149 (75.6)

80 (20.9)
16 (4.2)
287 (74.9)

47 (14.7)
14 (4.4)
259 (80.9)

4.827

0.305
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A study conducted by Reshma S Patil et al.10 in
2011–12 in an urban slum of Pune, Maharashtra
reported the prevalence of high risk to be 37%,
while a study conducted in an urban area of Jamnagar, Gujarat by Suraj A Khandhedia et al.11 reported the prevalence of high risk of diabetes up to
29%. Another study conducted by Hemlata
Chaurasia et al.12 among people attending the different medical OPDs of a medical college hospital,
showed that the prevalence of high risk was 25%.
Physical activity is one of the important modifiable
risk factors for diabetes. Globally, physical inactivity accounts for 14% of diabetes, 13 and it also acts
as a major risk factor for obesity, which again has a
significant relationship with diabetes. Gupta et al.
reported similar findings to those of the present
study, that individuals with a sedentary lifestyle or
who undertook only mild physical activity, had a
higher risk for diabetes;14 also, the Chennai Urban
Population Study (CUPS-14) conducted by Mohan
et al. found a significant association between light
physical activity and undiagnosed diabetes.15
Waist circumference is a more powerful determinant of a subsequent risk of diabetes mellitus.
(2)Several other studies have noted a significant
association between waist circumference and undiagnosed diabetes, which is similar to the findings
of the present study.16-20
CONCLUSION
This study estimates the usefulness of simplified
Indian Diabetes Risk Score for identifying the risk
pattern for diabetes in the community. This simplified diabetes risk score has categorised the risk factors based on their severity.
Non-modifiable risk factors like increasing age and
family history of diabetes, and modifiable risk factors like lack of physical activity and central obesity were the most common factors found in participants who were at high risk for diabetes.
Use of IDRS can make mass screening for diabetes
in India more cost effective and feasible. IDRS can
be used for routine screening of people aged over
35 years for identification of subjects at high risk
for development of diabetes.
ACKNOWLEDGMENTS
The authors express their sincere gratitude towards all the study participants for their cooperation.

pISSN 0976 3325│eISSN 2229 6816

REFERENCES
1. Wild S, Roglic G, Green A, Sicree R, King H. Global Prevalence of Diabetes: Estimates for the year 2000 and projections for 2030. Diabetes Care 2004; 27(5):1047-53.
2. Mohan V, Sandeep S, Deepa R, Shah B, Varghese C. Epidemiology of type 2 diabetes: Indian scenario. Indian J Med
Res 2007;125:217-30.
3. Worldwide trends in diabetes since 1980: a pooled analysis
of 751 population-based studies with 4·4 million participants. The Lancet 2016;387(10027):1513-30.
4. Deepa M, Deepa R, Shanthirani CS, ManjulaDatta, Unwin
NC, Kapur A, Mohan V. Awareness and knowledge of diabetes in Chennai-The Chennai Urban Rural Epidemiology
Study (CURES-9). J Assoc Physicians India 2005;53:283-7.
5. Forst T, Standl E, Hohberg C, Konrad T, Schulze J, Strotmann H, et al. IRIS II study: the IRIS II score-assessment of a
new clinical algorithm for the classification of insulin resistance in patients with Type 2 diabetes. Diabetic Medicine
2004;21(10):1149-53.
6. Mohan V, Deepa R, Deepa M, Somannavar S, Datta M. A
simplified Indian Diabetes score for screening for undiagnosed diabetic subjects. J Assoc Physicians India
2005;53:759-63.
7. Nandeshwar S, Jamra V, Pal D. Indian Diabetes Risk Score
for Screening of Undiagnosed Diabetic Subjects of Bhopal
City. National Journal of Community Medicine
2010;1(2):176-7.
8. Gupta S, Singh Z, Purty A, Kar M, Vedapriya D, Mahajan P
et al. Diabetes prevalence and its risk factors in rural area of
Tamil Nadu. Indian Journal of Community Medicine
2010;35(3):396.
9. Adhikari P, Pathak R, Kotian S. Validation of the MDRF
Indian Diabetes Risk Score (IRDS) in another South Indian
population through the Boloor Diabetes Study (BDS). JAPI
2010 Jul;58:434-6.
10. PatilR, Gothankar J. Assessment of risk of type 2 diabetes
using the Indian Diabetes Risk Score in an urban slum of
Pune, Maharashtra, India: a cross-sectional study. WHO
South-East Asia Journal of Public Health 2016; 5(1):53-61.
11. Khandhedia S, Chaudhary A, Unadkat S, Parmar D. A
study on assessment of risk of developing diabetes using
IDRS (Indian Diabetes Risk Score) in the urban area of Jamnagar city. Scholars Journal of Applied Medical Sciences
2015;3(6C):2358-60.
12. Chaurasia H, Chaurasia R. To find out the diabetic risk in
study population by subjecting them to Indian diabetic risk
scale. International Journal of Medical Science Research and
Practice 2015;2(1):37-40.
13. Mohan V, Radhika G, Vijayalakshmi P, Sudha V. Can the
diabetes/cardiovascular disease epidemic in India be explained, at least in part, byexcess refined grain (rice) intake?
Indian J Med Res. 2010;131:369–72.
14. Gupta SK, Singh Z , Purty AJ,Mohan V. Diabetes prevalence
and its riskfactors in urban Pondicherry. Int J Diabetes Dev
Ctries. 2009;29(4):166–9. doi:10.4103/0973-3930.57348.
15. Mohan V, Shanthirani CS, Deepa R. Glucose intolerance
(diabetesand IGT) in a selected South Indian population
with special referenceto family history, obesity and lifestyle
factors – the Chennai UrbanPopulation Study (CUPS 14). J
Assoc Physicians India. 2003;51:771–7.
16. Ramachandran A, Mary S, Yamuna A. High prevalence of
diabetesand cardiovascular risk factors associated with urbanization in India.Diabetes Care. 2008;31:893–8.

National Journal of Community Medicine│Volume 9│Issue 7│Jul 2018

Page 510

Open Access Journal │www.njcmindia.org

pISSN 0976 3325│eISSN 2229 6816

17. Hadaegh F, Bozorgmanesh MR, Ghasemi A, Harati H, Saadat N, AziziF. High prevalence of undiagnosed diabetes
and abnormal glucosetolerance in the Iranian urban population: Tehran lipid and glucosestudy. BMC Public Health.
2008;8:176. doi:10.1186/1471-2458-8-17.

19. Bener A, Zirie M, Janahi IM, Al-Hamaq AO, Musallam M,
Wareham M.Prevalence of diagnosed and undiagnosed diabetes mellitus and its riskfactors in a population-based
study of Qatar. Diabetes Res Clin Pract.2009;84(1):99–106.
doi:10.1016/j.diabres.2009.02.003.

18. Gupta R. Diabetes in India: current status. Express Health
Care.
2008(http://archivehealthcare.financialexpress.com/200808
/diabetes02.shtml, accessed 9 March 2016).

20. Satman I, Yilmaz T, Sengül A, Salman S, Salman F, Uygur S
et al.Population-based study of diabetes and risk characteristics in Turkey:results of the Turkish Diabetes Epidemiology Study. Diabetes Care.2002;25:1551–6.

National Journal of Community Medicine│Volume 9│Issue 7│Jul 2018

Page 511

