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MATERIALS AND METHODS
The present study entitled was conducted in the Department 
of Physiology Gandhi Medical College and Associated 
Hamidia Hospital, Bhopal. 120 subjects in the age group 
range of 30-60 years attending the different medical OPDs 
were selected based on the inclusion and exclusion criteria 
of the study.

Inclusion Criteria
Study group:
1. Age 30-60 years.
2. Fasting blood glucose (100-125 mg/dl).
3. No known endocrinal, metabolic and gastrointestinal 

tract disorders.
4. With or without family history of diabetes.

Control group:
1. Age and sex matched healthy asymptomatic subjects.
2. Fasting blood glucose <100 mg/dl.

Exclusion Criteria
1. Age below 30 years and above 60 years.

INTRODUCTION
Diabetes as a non-communicable disease is signifi cant 
public health problem the prevalence rate all the world 
over is raising.1 Diabetes mellitus is one of the leading 
cause of long-term complications and a major health 
hazard in a developing country like India.2 Indian 
diabetes risk score (IDRS) developed by Mohan et al. 
in 2005 is one of the strongest predictor of incident 
diabetes in India.3 It is a simplifi ed risk score for 
identifying undiagnosed diabetic subjects using four 
simple parameters such as age, waist circumference, 
family history of diabetes and physical activity. Here the 
minimum score is 0 and maximum are 100. A score of 60 
and above is indicative of diabetes risk.3 Individuals were 
classifi ed as high risk (score ≥ 60), moderate risk score 
(30-50) and low risk (score < 30). A recent study from 
the same group showed that Madras Diabetes Research 
Foundation (MDRF), Chennai. MDRF-IDRS not only 
predicted diabetes but also predicted metabolic syndrome, 
even in subjects who had normal glucose tolerance.4 
However, the MDRF-IDRS needs to be validated in other 
population.3

To fi nd out the diabetic risk in study population by 
subjecting them to Indian diabetic risk scale
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ABSTRACT

Background: Diabetes as a non-communicable disease is signifi cant public health problem the prevalence rate all 
the world over is raising. Diabetes mellitus is one of the leading causes of long-term complications and a major health 
hazard in a developing country like India. Indian Diabetes Risk Score developed by Mohan et al. in 2005 is one of the 
strongest predictors of incident diabetes in India. Materials and Methods: The present study entitled was conducted 
in the Department of Physiology Gandhi Medical College and Associated Hamidia Hospital, Bhopal. 120 subjects in 
the age group range of 30-60 years attending the different medical OPDs. Results: The mean age of the 60 subjects 
included in the control group was 42.61 ± 8.70 years and 60 pre-diabetic subjects were 45.43 ± 8.77 years. Maximum 
numbers of pre-diabetes were in the age group of 40-50 years. Conclusion: The results of the study will help to 
formulate strategies for future preventive efforts and delay the onset of type 2 diabetes.
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2. Fasting blood glucose >126 mg/dl.
3. Subjects taking hormonal therapy or hormonal 

contraceptive, lipid lowering drug and drug to control 
blood sugar level were excluded.

IDRS
The modifi ed risk factors were recorded using the validated 
questionnaire and recording method and scored the 
simplifi ed IDRS was determined by adding the scores for 
each risk factor (Table 1).

Interpretation: Score < 30 low risk, Score 30-50 medium 
risk and score > 60 high risk for type 2 diabetes and 
cardiovascular diseases.3

RESULTS
The study comprised of 120 subjects aged 30-60 years 
attending the different medical OPDs in Gandhi Medical 
College and associated Hamidia, Hospital Bhopal.

According to ADA 2007 all the subjects having fasting 
serum glucose <100 mg/dl were included in the control 
groups subjects having fasting serum glucose (FSG) 
≥100-125 mg/dl categorized into pre-diabetic group 
(Figure 1).

In the age range 30-40 years 29% men (31.2 ± 1.5 years) 
and 38% women (33.5 ± 4.3 years) were studied, in the 
age range 40-50 year 48% men (45.1 ± 2.9 years) and 38% 
women (43.5 ± 2.7 years) were studied. In the age range 
50-60 years 23% men (54 ± 1.4 years) and 24% women e 
(53.6 ± 1.5 years) were studies.

In pre-diabetic group 29% men (34.8 ± 3.74 years) and 38% 
women (34.3 ± 2.9 years) were studied in the 30-40 age 
range, 48% men (47 ± 3.0 years) and 38% women (46.8 ± 
3.2 years) were in the age range 40-50 years studied.

In the age group, 50-60 years 23% men (56.7 ± 3.5 years) 
and 24% women (57.4 ± 3.5 years) were studied.

Maximum numbers of pre-diabetic were in the age group 
of 40-50 years. Indian diabetic risk score (IDRS) scale was 
used to fi nd out the people of the risk for development of 
type 2 diabetes. The scores obtained revealed that in the 
control group 18% subjects and in a pre-diabetic group 
only 7% subjects fell into low-risk category. In medium 
risk group 57% control and 38% pre-diabetes could be 
categorized. 25% subjects in the control group and 55% 
subjects in a pre-diabetic group were identifi ed as high-risk 
individuals.

Insulin resistance was identifi ed by calculating Homa index. 
As evident from the data percentage of insulin-resistant 
subjects was appreciably more in moderate and high-risk 
category pre-diabetic subjects as compared to the control 
group (Figures 2 and 3).

Table 1: Indian diabetes risk score
Particulars score Details Score

Age (year) <35 0
35-49 20
≥50 30

Abdominal obesity Waist <80 cm (female) , <90 (male) 0
Waist ≥80-89 cm (female), 
≥90-99cm (male)

10

Waist ≥90 cm (female), ≥100 cm male 20
Physical activity Vigorous exercise (regular) or 

strenuous (manual) labor at home/work
0

Mild to moderate exercise or mild to 
moderate physical activity at home/work

20

No exercise and sedentary activities at 
home/work

30

Family history No family history (reference) 0
Either parent 10
Both parents 20

Minimum score 0
Maximum score 100
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Figure 1: Age-wise classifi cation of study population
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Figure 2: Distribution of insulin resistant subjects on the basis of Indian 
diabetic risk score scale
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DISCUSSION
Our study shows that IDRS consisting of variables such as 
age, abdominal obesity, physical activity and family history 
predicted diabetes mellitus with a sensitivity of 100% and 
specifi city of 17.6%

Present work was fi nd out the incidence of pre-diabetes in 
the study population and association with insulin resistance 
and associated metabolic factors.

According to criteria of (ADA 2007),5 the study comprised 
of 60 controls and 60 pre-diabetic subjects aged 30-60 
years with mean age 42.61+8.70 and 45.43+8.77 years, 
respectively.

IDRS simplifi ed and developed by Mohan et al. (2005)3 
was used to identify undiagnosed diabetic subjects, study 
revealed that out of 60 subjects having serum glucose level 
<100 mg/dl, 57% subjects(34) fell into moderate risk group 
(IDRS 30-50) and 25% (15) subjects fell into high-risk group 
(>60 IDRS). Of 60 subjects having FSG (>100-125 mg/dl) 
labeled as pre-diabetic 38% subjects (23) fell into moderate 
risk group (IDRS 30-50) and 55% (33) subjects fell into high-
risk group (IDRS >60).

The observation revealed that blood glucose higher than 
>100-125 mg/dl imposes greater future risk for type 2 
diabetes.

Unwinn et al. wrote in their article entitled impaired glucose 
tolerance and impaired fasting glycemia that pre-diabetes 
(dysglycemia) is primarily a risk factor for the development of 
type 2 diabetes.6

Cardio-metabolic risk factors other than dysglycemia are 
also risk factors for developing type 2 diabetes e.g. insulin 
resistance. The present study demonstrated that insulin 
resistance was present in subjects who scored >30 on IDRS 
scale 7% in the control group despite euglycemia and 80% 
in a pre-diabetic group.

A recent study showed that IDRS not only predicted diabetes 
but also identifi ed individuals with higher cardiovascular risk 
i.e., those with metabolic syndrome even at a stage when 

they have normal glucose tolerance.4 Now it is beyond 
doubt that India actually has the highest number of diabetics 
in the world and Government of India has rightly launched 
the national program for control of diabetes, cardiovascular 
diseases and stroke in January 2008 (Diabetes Atlas, third 
edition 2006).7 As the prevalence of and progression to the 
diabetes continue to increase, diabetes-related morbidity 
and mortality have emerged as major public health care 
issues.

Diabetes is now a global problem with devastating human 
and social consequence and the costs for care of diabetes, 
and its complications have an overwhelming economic 
impact globally.8

The public health burden of the disease is enormous in 
terms of health care expenditure. Even the lowest pre-
diabetic levels have been found to be associated with 
increased medical costs.9 Zhang et al. studied medical 
claims data to estimate per capita excess health care 
use and medical costs to calculate national expenditures 
associated with prediabetes.10 The results of the study were 
extrapolated to suggest the national annual medical costs of 
pre-diabetes exceed 25 billion dollars or an additional 443 
dollars for each adult with pre-diabetes.

The diagnosis of pre-diabetes or borderline diabetes 
is important as scientifi c evidence suggests that the 
progression to type 2 diabetes and its associated 
complication can be delayed or reversed. Lifestyle changes 
can prevent or delay the development of type 2 diabetes 
among persons with pre-diabetes irrespective of their age, 
race, and sex (diabetes prevention, program research group, 
2002).11

CONCLUSION
The mean age of the 60 subjects included in the control 
group was 42.61 ± 8.70 years, and 60 pre-diabetic subjects 
were 45.43 ± 8.77 years. Maximum numbers of pre-diabetes 
were in the age group of 40-50 years. The results of the 
study will help to formulate strategies for future preventive 
efforts and delay the onset of type 2 diabetes.
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Figure 3: Distribution of study population-based Indian diabetic risk score



 Chaurasia and Chaurasia: Diabetic risk in Indian diabetic risk scale

International Journal of Medical Science Research and Practice • Vol  2 • Issue 1 • 2015  40

REFERENCES
 1. Lal S. Textbook of Community Medicine by Sunder lal. 2nd ed. 

New Delhi: CBS Publishers and Distributors; 2009.
2. 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;27:1047-53.

3. Mohan V, Deepa R, Deepa M, Somannavar S, Datta M. 
A simplifi ed Indian Diabetes Risk Score for screening for 
undiagnosed diabetic subjects. J Assoc Physicians India 
2005;53:759-63.

4. 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-38). Diabetes Obes 
Metab 2007;9:337-43.

5. American diabetes association (ADA) Clinical Practice 
Recommendations. Position Statement. Diabetes Care 
2007;S46:30.

6. Unwin N, Shaw J, Zimmet P, Alberti KG. Impaired glucose 
tolerance and impaired fasting glycaemia: the current status on 
defi nition and intervention. Diabet Med 2002;19:708-23.

7. Diabetes Atlas. 3rd ed. International diabetes federation (2006). 
Available from: http://www/eatlas/idf.org/index 2983-html. [Last 
accessed 2014 Dec 25].

8. Connelly PW, Zinman B, Maguire GF, Mamakeesick M, 
Harris SB, Hegele RA, et al. Association of the novel 
cardiovascular risk factors paraoxonase 1 and cystatin C in 
type 2 diabetes. J Lipid Res 2009;50:1216-22.

9. Nichols GA, Brown JB. Higher medical care costs accompany 
impaired fasting glucose. Diabetes Care 2005;28:2223-9.

10. Zhang Q, Wang Y, Huang ES. Changes in racial/ethnic 
disparities in the prevalence of Type 2 diabetes by obesity level 
among US adults. Ethn Health 2009;14:439-57.

11. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, 
Lachin JM, Walker EA, et al. Reduction in the incidence of Type 
2 diabetes with lifestyle intervention or metformin. N Engl J Med 
2002;346:393-403.

How to cite this article: Chaurasia H, Chaurasia RS. To fi nd out the diabetic 
risk in study population by subjecting them to Indian diabetic risk scale. Inter 
J Medical Sci Res Prac 2015;2(1):37-40.

Received: 03 Jan 2015; Accepted: 28 Feb 2015; Published: 31 Mar 2015



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


