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ABSTRACT 

Background: Diabetes mellitus remains a major non-communicable disease globally and in India, with many individuals 
undiagnosed due to its asymptomatic early stages, reflecting the iceberg phenomenon. This study aimed to identify individuals at 
elevated risk for undiagnosed type 2 diabetes mellitus using the Indian Diabetes Risk Score (IDRS) and assess its effectiveness as a 
community-level screening tool. 
Methods: A hospital-based cross-sectional study was conducted over 12 months in the Department of General Medicine at Amala 
Institute of Medical Sciences, Thrissur, Kerala. A total of 138 adults aged ≥18 years were included. Individuals previously diagnosed 
with diabetes or unwilling to participate were excluded. Data were collected using a semi-structured questionnaire, and statistical 
analysis was performed using standard descriptive methods. 
Results: The mean IDRS was 55.8±19.2. Among participants, 52 (37.7%) had scores between 50–60, while 47 (34.1%) scored 
between 70–80. Diabetes was detected in 25 participants (33.8%) with IDRS ≥60, whereas none with IDRS <60 had diabetes. The 
IDRS demonstrated a sensitivity of 100%, specificity of 58.2%, positive predictive value of 33.8%, negative predictive value of 
100%, and an overall diagnostic accuracy of 66.1%. 
Conclusion: IDRS is a simple, sensitive, and cost-effective tool for identifying undiagnosed diabetes in adults. Its ease of use and 
high negative predictive value make it ideal for large-scale community screening, particularly in resource-limited settings. Early 
identification enables timely intervention, reducing long-term complications and disease burden. 
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Diabetes mellitus is one of the most pressing global 

health concerns, with an alarming rise in prevalence in 

both developed and developing nations. India, often 

referred to as the diabetes capital of the world, 

continues to witness a rapid increase in diabetic cases, 

largely due to urbanization, sedentary lifestyles, dietary 

changes, and genetic predisposition. [1-3] 

A notable challenge in diabetes control is the substantial 

proportion of undiagnosed cases. The disease often 
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remains asymptomatic during its early stages, resulting 

in delayed diagnosis and increased risk of complications. 

This scenario aligns with the "iceberg phenomenon," 

where the number of visible (diagnosed) cases is much 

smaller than the submerged, undetected portion of the 

community.[4-10] 

Early identification of individuals at risk is crucial to 

initiate timely interventions and reduce disease burden. 

However, resource constraints, especially in primary care 

settings, make universal biochemical screening 

impractical. Hence, the need for a simple, cost-effective, 

and non-invasive risk assessment tool becomes evident. 

The Indian Diabetes Risk Score (IDRS), developed by the 

Madras Diabetes Research Foundation, is one such tool. 

It incorporates four parameters—age, waist 

circumference, physical activity, and family history of 

diabetes—to stratify individuals based on their risk of 

having diabetes. Its ease of application makes it suitable 

for large-scale community screening. [11-25] 

This study aims to assess the utility of the IDRS in 

identifying undiagnosed diabetes among adults in a 

clinical setting in Kerala and to evaluate its performance 

in terms of sensitivity, specificity, and predictive 

accuracy. 
 

MATERIALS AND METHODS 

Study Setting and Duration- This hospital-based cross-

sectional study was conducted in the Department of 

General Medicine at Amala Institute of Medical Sciences, 

Thrissur, Kerala, over twelve months from September 

2023 to August 2024. 
 

Sample Size Calculation- The sample size was 

determined using the formula: 

n=Z² × P × (1–P) / E² 
 

where P was assumed to be 10% based on a previous 

study by Singh et al. [5],  

q=1–P=90% 

and the allowable margin of error (E) was set at 5%. This 

yielded a required minimum sample size of 138 

participants. 
 

Inclusion Criteria 

➢ Adults aged 18 years and above. 

➢ Willingness to participate, evidenced by written 

informed consent. 

Exclusion Criteria 

➢ Individuals with a prior diagnosis of diabetes mellitus 

(type 1 or type 2). 

➢ Acutely ill or medically unstable individuals unable to 

undergo screening. 

➢ Pregnant women, due to physiological alterations 

affecting IDRS and glucose values. 

➢ Participants aged below 18 years. 
 

Research Design and Data Collection- Data were 

collected using a semi-structured interview schedule. 

The questionnaire consisted of two sections: 

Section A- Socio-demographic data (age, gender, 

occupation, place of residence) and history of comorbid 

conditions. 

Section B- Components of the Indian Diabetes Risk Score 

(IDRS). 
 

Anthropometric parameters, including height, weight, 

and waist circumference, were measured using standard 

protocols. BMI was calculated using the formula: 

BMI=weight (kg) / height² (m²) 
 

IDRS score was computed based on four criteria: 

Modifiable risk factors- Waist circumference and 

physical activity. 

Non-modifiable risk factors- Age and family history of 

diabetes. 

Participants scoring ≥60 on IDRS were considered at high 

risk for diabetes. Venous blood samples were collected 

under aseptic precautions to estimate random blood 

glucose levels. 
 

Statistical Analysis- Data were entered into Microsoft 

Excel and organized in a master sheet, then imported 

into SPSS version 26 for analysis. Descriptive statistics 

summarized demographic and risk variables. Categorical 

data were shown as frequencies and percentages. 

Sensitivity, specificity, positive and negative predictive 

values, and diagnostic accuracy of IDRS were calculated. 

Graphs were used where appropriate. 
 

Ethical Approval- The study protocol was approved by 

the Institutional Ethics Committee of Amala Institute of 

Medical Sciences before initiation. 
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RESULTS 

A total of 138 adult participants (≥18 years) were 

assessed using the Indian Diabetes Risk Score (IDRS). 

Regarding physical activity levels, 6 participants (4.3%) 

reported engaging in both regular exercise and 

strenuous work. A total of 63 participants (45.7%) 

performed either regular exercise or strenuous work, 

while 69 individuals (50%) reported sedentary lifestyles 

with neither form of activity (Table 1). 

 

Table 1: Components of Indian Diabetes Risk Score (IDRS) 

Components Categories Scores 

Age (years) <35 0  
35–49 20  

≥50 30 

Waist Circumference Men <90 cm, Women <80 cm 0 
 

Men 90–99 cm, Women 80–89 cm 10 
 

Men ≥100 cm, Women ≥90 cm 20 

Physical Activity Regular exercise + strenuous work 0 
 

Either regular exercise or strenuous work 20  
No exercise, sedentary work 30 

Family History No family history of diabetes 0 
 

One parent diabetic 10  
Both parent’s diabetic 20 

Total Score 
 

0–100 
 

A total of 138 participants were included in the study. 

Among them, 44 (31.9%) were aged below 35 years, 

while 56 (40.6%) fell within the 35–49 age group. The 

remaining 38 (27.5%) were aged 50 years and above. The 

study population consisted of 98 females (71%) and 40 

males (29%). Regarding place of residence, 50 

participants (36.2%) lived in urban areas, while 88 

(63.8%) were from rural settings. Occupational 

distribution revealed that 24 participants (17.4%) were 

engaged in skilled work, 36 (26.1%) in semi-skilled jobs, 

and 78 (56.5%) were involved in unskilled labor. A 

positive family history of diabetes was reported by 65 

individuals (47.1%) (Table 2). 

 

Table 2: Sociodemographic Characteristics of the Participants (n=138) 

Characteristics Category Frequency (n) Percentage (%) 

Age Group (years) <35 44 31.9  
35–49 56 40.6  
≥50 38 27.5 

Gender Male 40 29.0  
Female 98 71.0 

Residence Urban 50 36.2  
Rural 88 63.8 

Occupation Skilled 24 17.4  
Semi-skilled 36 26.1  
Unskilled 78 56.5 

Family History of DM Present 65 47.1  
Absent 73 52.9 
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The average height of participants was 157.9±9.1 cm, 

and the mean weight was 60.6±13.2 kg. The mean Body 

Mass Index (BMI) was calculated to be 25.3±5.1 kg/m². 

The average waist circumference was 88.7±14.9 cm for 

males and 88.9±15.4 cm for females (Table 3). 

 

Table 3: Mean Anthropometric Measurements Among the Study Participants (n=138) 

Measurement Mean±SD Units 

Height 157.9±9.1 cm 

Weight 60.6±13.2 kg 

Body Mass Index (BMI) 25.3±5.1 kg/m² 

Waist Circumference (Males) 88.7±14.9 cm 

Waist Circumference (Females) 88.9±15.4 cm 
 

The mean Indian Diabetes Risk Score (IDRS) among 

participants was 55.8±19.2. A total of 52 individuals 

(37.7%) scored between 50 and 60, while 47 (34.1%) had 

scores ranging from 70 to 80 (Table 4). Based on random 

blood sugar testing, 27 participants (19.6%) were found 

to have diabetes. 
 

Table 4: Distribution According to IDRS Score Among the Participants (n=138) 

IDRS Score Range Frequency (n) Percentage (%) 

<50 39 28.3 

50–60 52 37.7 

61–70 22 15.9 

71–80 25 18.1 
 

Among those with an IDRS score of ≥60, 25 participants 

(33.8%) were diabetic, whereas none of the participants 

with an IDRS score <60 were found to have diabetes. The 

screening performance of IDRS was as follows: 

Sensitivity–100%; Specificity–58.2%; Positive Predictive 

Value (PPV)–33.8%; Negative Predictive Value (NPV)–

100%; Diagnostic Accuracy–66.1% (Table 5). 

 

Table 5: Cross Tabulation Between IDRS Score and Actual Diagnosis of Diabetes 

IDRS Score 

Category 

Diabetes 

Present (n) 

Diabetes Absent 

(n) 

Total (n) Percentage Diabetic 

(%) 

≥60 25 49 74 33.8 

<60 0 64 64 0 

Total 25 113 138 18.1 

 

DISCUSSION  

This cross-sectional study evaluated the utility of the 

Indian Diabetes Risk Score (IDRS) as a screening tool to 

detect undiagnosed type 2 diabetes mellitus among 

adults attending a tertiary care center in Kerala. With a 

mean IDRS of 55.8±19.2, over half (53.6%) of the 

participants scored ≥60, classifying them as high-risk, and 

33.8% of these individuals were confirmed to have 

diabetes. In contrast, no participants with an IDRS<60 

were diagnosed as diabetic, demonstrating the strong 

discriminatory capability of IDRS in this population.  

 

 

The tool exhibited a sensitivity and negative predictive 

value of 100%, meaning it successfully identified all 

diabetic individuals and ruled out the disease in all low-

risk individuals. The specificity was 58.2% and the 

positive predictive value was 33.8%, indicating that some 

individuals identified as high-risk were not diabetic. 

However, in screening contexts, particularly in 

community or primary care settings, high sensitivity is 

critical to ensure that no potential cases are missed. The 

diagnostic accuracy of 66.1% aligns with previous studies 

validating IDRS as an effective screening instrument 
[26,27]. 
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The demographic profile of the study participants (71% 

females, 63.8% from rural areas, and 56.5% unskilled 

laborers) reflects typical population characteristics seen 

in South India, particularly Kerala [28]. Additionally, 50% 

of participants reported sedentary lifestyles, and the 

mean BMI was 25.3±5.1 kg/m², both consistent with 

lifestyle factors known to elevate diabetes risk [30]. The 

high proportion of individuals with central obesity and a 

positive family history further underscores the burden of 

modifiable and genetic risk factors [29]. 

Previous studies by Ramachandran et al. and Mohan et 

al. established the IDRS as a reliable, cost-effective tool 

that combines age, waist circumference, physical 

activity, and family history for diabetes risk prediction 
[3,26]. Singh et al. demonstrated its practicality in semi-

urban populations in northern India [5], and studies from 

Kerala, such as by Thankappan et al. emphasized similar 

risk profiles among adults [28]. Furthermore, low physical 

activity levels and socio-demographic indicators 

identified in this study were also consistent with regional 

patterns reported by Radhakrishna et al. [31]. 

Given its non-invasive nature, affordability, and ease of 

use, IDRS can be integrated into routine health checkups, 

camps, and outreach programs. It holds particular value 

in resource-constrained settings to triage individuals 

needing confirmatory blood glucose testing. Larger 

multicentric studies may help refine cutoff thresholds 

regionally for better accuracy. 
 

LIMITATIONS 

Limitations include the single-center design and 

moderate sample size, which may limit generalizability. 

Further multicentric studies with larger samples could 

strengthen evidence on IDRS performance. 
 

CONCLUSIONS 

The Indian Diabetes Risk Score is a practical and reliable 

screening instrument for detecting undiagnosed diabetes 

among adults in Kerala. Its high sensitivity and ease of 

use make it suitable for large-scale community screening, 

especially in resource-constrained settings. 

Implementation of IDRS-based screening programs could 

aid early identification and management of diabetes, 

ultimately reducing the burden of diabetes-related 

morbidity and mortality. 
 

 

CONTRIBUTION OF AUTHORS  

Research concept- Prajith VP, Diana David 

Research design- Prajith VP, Diana David 

Supervision- Neeraja Varma JK, Navaneeth Mohammed 

Materials- Thomas Joseph, Navaneeth Mohammed 

Data collection- Thomas Joseph, Mohammed Ramees 

Data analysis and interpretation- Mohammed Ramees 

Literature search- Arya KR, Anjali Ajayan 

Writing article-Arya KR, Anjali Ajayan 

Critical review- Neeraja Varma JK, Mohammed Ramees 

Article editing-Prajith VP, Diana David 

Final approval- Neeraja Varma JK, Mohammed Ramees 
 

REFERENCES 

[1] Mohan V, Deepa M, Deepa R, Shanthirani CS, Farooq 

S, et al. Chennai Urban Rural Epidemiology Study 

(CURES)—study design and methodology (urban 

component) (CURES-1). J Assoc Phys India, 2003; 51: 

863–70. 

[2] Anjana RM, Pradeepa R, Deepa M, Datta M, Sudha V, 

et al. Prevalence of diabetes and prediabetes in 15 

states of India: results from the ICMR-INDIAB 

population-based cross-sectional study. Lancet 

Diabetes Endocrinol., 2017; 5(8): 585–96. 

[3] Ramachandran A, Snehalatha C, Mary S, Mukesh B, 

Bhaskar AD, Vijay V. The Indian Diabetes Risk Score—

A practical tool to predict type 2 diabetes risk. 

Diabetes Care, 2005; 28(3): 669–74. 

[4] Shaw JE, Sicree RA, Zimmet PZ. Global estimates of 

the prevalence of diabetes for 2010 and 2030. 

Diabetes Res Clin Pract., 2010; 87(1): 4–14. 

[5] Singh MM, Khurana H, Mani K. Usefulness of Indian 

Diabetes Risk Score in screening for undiagnosed 

diabetes in a semi-urban population of northern 

India. Diabetes Metab Syndr., 2011; 5(2): 71–75. 

[6] Patil RS, Gothankar JS. 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 J Public Health, 

2016; 5(1): 53–61. 

[7] Wild S, Roglic G, Green A, Sicree R, King H. Global 

prevalence of diabetes: Estimates for 2000 and 

projections for 2030. Diabetes Care, 2004; 27(5): 

1047–53. 

 

 



          SSR Institute of International Journal of Life Sciences

       ISSN (O): 2581-8740 | ISSN (P): 2581-8732 

Prajith et al., 2025 

         doi: 10.21276/SSR-IIJLS.2025.11.3.42  
 

Copyright © 2025| SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License   Volume 11 |   Issue 03 |   Page 7606 

 

[8] Kaur N, Singh G. Screening for undiagnosed diabetes 

mellitus using Indian Diabetes Risk Score in an urban 

slum of Punjab, India. J Family Med Prim Care, 2019; 

8(1): 219–23. 

[9] Anjana RM, Deepa M, Pradeepa R, Mahanta J, Narain 

K, et al. Prevalence of diabetes and prediabetes in 

urban and rural India: Phase I results of the ICMR–

INDIAB study. Diabetologia, 2011; 54(12): 3022–27. 

[10] Gupta R, Misra A. Epidemiology of microvascular 

complications of diabetes in South Asians and 

comparison with other ethnicities. J Diabetes, 2016; 

8(4): 470–82. 

[11] Harsha HC, Krishnaswamy K, Sathya RM, Vikram NK. 

Utility of Indian Diabetes Risk Score in predicting 

metabolic syndrome among Asian Indians in 

Chennai, India. J Assoc Physicians India, 2012; 60: 

45–49. 

[12] Ramachandran A, Snehalatha C. Current scenario of 

diabetes in India. J Diabetes, 2009; 1(1): 18–28. 

doi:10.1111/j.1753-0407.2008.00004.x. 

[13] International Diabetes Federation. IDF Diabetes 

Atlas, 10th edn. Brussels: IDF; 2021. 

https://diabetesatlas.org/idfawp/resource-

files/2021/07/IDF_Atlas_10th_Edition_2021.pdf 

[14] ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown 

FM, et al. 2. Classification and Diagnosis of Diabetes: 

Standards of Care in Diabetes-2023. Diabetes                 

Care, 2023; 46(Suppl 1): S19-S40. doi: 10.2337/dc23-

S002.  

[15] Rajput R, Singh A, Ghai S, Kaur G, Sood M. Evaluation 

of Indian Diabetes Risk Score for screening 

undiagnosed diabetes mellitus in a rural population 

of Punjab. Int J Diabetes Dev Ctries, 2019; 39(3): 

445–50. 

[16] Gopalan H, Subramanian S. Screening for diabetes 

mellitus using Indian Diabetes Risk Score in a rural 

population of Tamil Nadu. Int J Community Med 

Public Health, 2020; 7(3): 1087–91. 

[17] Maniyara K, Kodali PB. Assessing type 2 diabetes risk 

based on the Indian diabetes risk score among adults 

aged 45 years and above in India. Sci Rep., 2025; 15: 

4495. 

[18] Balaji V, Arora NK, Kumar R, Kaur M, Shivashankar R. 

Evaluation of Indian Diabetes Risk Score (IDRS) as a 

screening tool for undiagnosed diabetes mellitus. Int 

J Diabetes Dev Ctries, 2018; 38(1): 110–14. 

[19] Rathod A, Bhavsar S, Patel S, Patel V. The Indian 

Diabetes Risk Score (IDRS) as a screening tool in an 

urban population of Gujarat. Indian J Community 

Med., 2017; 42(4): 213–17. 

[20] Misra A, Gopalan H, Jayawardena R, Hills AP, Soares 

MJ, Reza-Albarran AA, et al. Diabetes in developing 

countries. J Diabetes, 2019; 11(7): 522–39. 

[21] King H, Aubert RE, Herman WH. Global burden of 

diabetes, 1995–2025: prevalence, numerical 

estimates, and projections. Diabetes Care, 1998; 

21(9): 1414–31. 

[22] Mohan V, Deepa R, Deepa M, Somannavar S, Datta 

M. A simplified Indian Diabetes Risk Score for 

screening for undiagnosed diabetic subjects. J Assoc 

Physc India, 2005; 53: 759–63. 

[23] Singh AK, Gupta R, Misra A, Dey S. Utility of Indian 

Diabetes Risk Score (IDRS) in screening for diabetes 

in rural India. J Diabetes Metab Disord., 2017; 16: 33. 

[24] Vijayakumar G, Arun R, Kutty VR. High prevalence of 

type 2 diabetes mellitus and other metabolic 

disorders in rural Kerala. Asia Pac J Public Health, 

2009; 21(2): 144–50. 

[25] Gosselin J, Gahagan S, Amiel-Tison C. The Amiel-

Tison neurological assessment at term: conceptual 

and methodological continuity in the course of 

follow up. Ment Retard Dev Disabil Res Rev., 2005; 

11: 34–51. 

[26] Mohan V, Deepa M, Deepa R, Shanthirani CS, Farooq 

S, et al. Simplified Indian Diabetes Risk Score for 

screening undiagnosed diabetes. J Assoc Physicians 

India, 2005; 53: 759–63. 

[27] Singh AK, Gupta R, Misra A, Dey S. Utility of Indian 

Diabetes Risk Score (IDRS) in screening for diabetes 

in rural India. J Diabetes Metab Disord., 2017; 16: 33. 

[28] Thankappan KR, Shah B, Mathur P, Sarma PS, Srinivas 

G, Mini GK, et al. Risk factor profile for chronic non-

communicable diseases: Results of a community-

based study in Kerala, India. Indian J Med Res., 2010; 

131: 53–63. 

[29] Chaturvedi V, Ramachandran A. Indian Diabetes Risk 

Score: A window for prevention of diabetes in India. 

Indian J Med Res., 2007; 125(5): 534–37. 

[30] Misra A, Khurana L. Obesity-related non-

communicable diseases: South Asians vs. White 

Caucasians. Int J Obes., 2011; 35(2): 167–87. 

 



          SSR Institute of International Journal of Life Sciences

       ISSN (O): 2581-8740 | ISSN (P): 2581-8732 

Prajith et al., 2025 

         doi: 10.21276/SSR-IIJLS.2025.11.3.42  
 

Copyright © 2025| SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License   Volume 11 |   Issue 03 |   Page 7607 

 

[31] Radhakrishna K, Thankappan KR, Sarma PS. 

Socioeconomic and demographic determinants of 

physical activity among adults in Kerala. Indian J 

Public Health, 2012; 56(4): 302–07. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Open Access Policy:   
Authors/Contributors are responsible for originality, contents, correct references, and ethical issues. SSR-IIJLS publishes all articles under Creative 
Commons Attribution- Non-Commercial 4.0 International License (CC BY-NC). https://creativecommons.org/licenses/by-nc/4.0/legalcode   

 
 

 

https://creativecommons.org/licenses/by-nc/4.0/legalcode

