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ABSTRACT

Introduction: Diabetes mellitus – so called “epidemic disease 
of the century” has become a serious public health issue. Our 
study was aimed to determine the effectiveness of ADA risk 
scoring in the south Indian rural population in predicting pre 
diabetic and diabetic among the study population. 
Material and methods: This was an observational study to 
determine the the effectiveness of ADA risk scoring in south 
Indian rural population in predicting pre diabetic and diabetic 
among study population. In the present study of selected 
subjects were assessed for ADA scoring and HbA1c was done. 
Results: In the present study, the mean HbA1C of patient 
with score less than 5 was 4.7 ± 0.1, mean HbA1C of patient 
with score more than or equal to 5 was 6.07 ± 0.02.which was 
significant with a P value of <0.01.
Conclusion: In our study we conclude that ADA risk scoring 
is a good indicator for identifying pre diabetes and type 2 
diabetes mellitus in our population.

Keywords: ADA Score, Pre Diabetes, Type 2 Diabetes 
Mellitus.

INTRODUCTION
We are in an era where communicable diseases have 
given way and non communicable diseases have taken the 
lead. Diabetes mellitus – so called “epidemic disease of 
the century”1, has become a serious public health issue. 
The so called coca-colonization or industrialization of the 
civilization has a negative impact on diet and lifestyle, and 
as a result, the incidence of type 2 diabetes mellitus has 
reached a significant height. Due to increase in the incidence 
and its complications type 2 diabetes mellitus has gained 
importance because of its economic burden. 
Though we have so much of media and other impact to prove 
the awareness of the disease still a significant number of 
subjects are being diagnosed late and after the development 
of the complications, the diagnosed subjects do not take 
proper care of the same. The disease still resembles the tip 
of the ice berg only in diagnosed and undiagnosed subjects 
of type 2 diabetes mellitus merged inside. This is mainly due 
to the unawareness of the rural population and the financial 
burden implicated on the testing modality, so it’s important 
to have risk assessment or scoring to identify people with 
high risk and those prone to develop type 2 diabetes mellitus. 
As risk scoring may be different for different population and 
different race. Our study aimed to determine the effectiveness 
of ADA risk scoring in south Indian rural population 
in predicting pre diabetic and diabetic among study  
population.

MATERIAL AND METHODS 
This was an observational study to determine the the 
effectiveness of ADA risk scoring in south Indian rural 
population in predicting pre diabetic and diabetic among study 
population. The study is done in Sri Venkateshwaraa medical 
college hospital which is 750 bedded multidisciplinary centre 
serving the rural population in south India. 100 subjects 
were randomly selected among the patients admitted and 
attending outpatient department in general medicine who are 
not a known case of type 2 diabetic or pre diabetic. 

Sample collection: After written consent for enrollment in 
the study, a detailed history was taken from all the subjects 
along with a detailed clinical examination, ADA risk score 
(Annexure 1) and HbA1c was done to the subjects.

Inclusion criteria: All subjects who are admitted or 
attending medicine OPD who are not a known case of type 
2 diabetes or pre diabetic with age >18 years were included. 

Exclusion criteria: Subjects who were on treatment for 
diabetes and on OHA for other conditions, pregnancy and 
subjects on steroid therapy were excluded from the study. 
The collected data was compiled and analyzed descriptively.

RESULTS
In the present study the maximum number of subjects 
involved was between 20-40yrs (57%) which are active the 
age group who reflect the future (table 1).
In the present study the big difference of the shift was 62% 
of the subjects are females (table 2).
In the present study the subjects dominated the BMI of 20.1-
25.0 with 52%. The next dominated BMI was 25.1-30 with 
25% (table 3).
In the present study the scoring pattern was with 91% with 
a score of less than 5, only 9% with score of more than 5 
(table 4).

1Associate Professor, Department of General Medicine, 2PG 
Resident, Department of General Medicine, 3Junior Resident, 
Department of General Medicine, Sri Venkateshwaraa Medical 
College Hospital and Research Centre, Puducherry, India

Corresponding author: Dr G. Prabhu M.D, Associate Professor, 
Department of General Medicine, 301, Family Quarters Block, Sri 
Venkateshwaraa Medical College and Hospital, Ariyur, India

How to cite this article: G. Prabhu, M. Poovitha, Jayasri S. To 
determine the usefulness of ADA risk score to predict T2dm/Pre 
diabetes in South Indian rural population. International Journal of 
Contemporary Medical Research 2019;6(8):H27-H30.

DOI: http://dx.doi.org/10.21276/ijcmr.2019.6.8.49



Prabhu, et al.	 Usefulness of ADA Risk Score to Predict T2dm/Pre Diabetes

International Journal of Contemporary Medical Research  
Volume 6 | Issue 8 | August 2019   | ICV: 98.46 |	 ISSN (Online): 2393-915X; (Print): 2454-7379

H28

Se
ct

io
n:

 M
ed

ic
in

e

Age No of Patients % of patients
20-30 32 32%
31-40 25 25%
41-50 17 17%
51-60 15 15%
>60 11 11%
Total 100 100%

Table-1: Age wise Distribution

Sex No of patients % of patients
Male 38 38%
Female 62 62%
Total 100 100%

Table-2: Sex wise distribution

In the present study the mean HbA1C of patient with score 
less than 5 was 4.7 ± 0.1, mean HbA1C of patient with 
score more than or equal to 5 was 6.07 ± 0.02. Which was 
significant with a Pvalue of <0.01 (table 5).

In the present study the subjects with an HbA1C of >6.5 the 
ADA score was 7.0 ± 0.001 and subjects with an HbA1C of 
5.7-6.5 the ADA score was 4.1 ± 0.1 (table 6).

DISCUSSION 
Diabetes is a disease in which your blood glucose or blood 
sugar levels are too high. Glucose comes from the foods 
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we eat. Insulin is a hormone that helps the glucose gets 
into the cells to give them energy. Pre diabetes is a serious 
health condition where blood sugar levels are higher than 
normal, but not high enough yet to be diagnosed as type 2 
diabetes. In this study, we have showed that the suggested 
recommendations by ADA were effective in screening for 
undiagnosed cases of diabetes in our population. The ADA 
diabetes risk test has higher specificity, positive predictive 
value and positive likelihood ratio, but lower NNT 
comparing to the screening criteria with similar sensitivity, 
NPV and NDRL. The risk test appears to be attractive as a 
non-invasive means to be used in the Chinese population as 
this approach has high NPV, which is important as diabetes 
can be ruled out with high confidence, and the NNT is low. 
The ADA and CDC scores performed well for DM as well 
as pre DM in independent data, recent NHANES, and we 
view this as external, temporal validation. The ADA score 
performed somewhat but nearly uniformly better, and we 
believe this is partly due to multiple categories used for 
age and obesity which show strong monotonicity in disease 
prevalence.2 The definition of diabetes used in development 
of the ADA diabetes risk test was based on fasting plasma 
glucose value. In this CRISPS cohort, subjects were also 
considered to have diabetes if they fulfilled either the fasting 
glucose or 2-hour Glucose criteria. We did not use HbA1c 
as a diagnostic criterion for diabetes because the diagnostic 
criteria have changed over time with HbA1c being adopted 
from 2011 onwards.3 The HbA1c criterion would have 
diagnosed an additional number of subjects with diabetes on 

top of the glucose criteria at CRISPS3 which might affect 
the number of people without diabetes at CRISPS4, i.e. the 
study time frame of this study.4 Recent studies have shown 
that type 2 diabetes can be prevented in high-risk subjects 
with impaired glucose tolerance by lifestyle intervention.5-7 
Therefore, a strong argument exists in favor of screening for 
subjects who are at increased risk for diabetes.8 Studies done 
to screen and identify pre diabetes and diabetes are not new 
to this century it’s started to have different questionnaire and 
scoring system to suit all type population. A few reports9-14 
have suggested different questionnaire and scoring of 
screening for predicting diabetes in undiagnosed diabetes, 
in these assessments, the outcome was fitting to provide a 
good predictive valve to diagnosis diabetes in undiagnosed 
diabetes in a cross-sectional setting. In a follow-up study15 
with a median follow-up of 8 years, BMI at baseline predicted 
diabetes as well as fasting; in that study, no other risk factors 
for diabetes were analyzed. In a recent follow-up study, Stern 
et al.16 developed two models to predict diabetes incidence: a 
clinical model including age, sex, ethnicity, fasting glucose, 
systolic blood pressure, HDL cholesterol, BMI, and family 
history of diabetes; and a full model that also included 2-h 
glucose, diastolic blood pressure, total and LDL cholesterol, 
and triglyceride. Therefore, they included in their models 
most of the parameters of the metabolic syndrome as defined 
by the WHO Consultation.17 But comparing all the above 
study design our study which was done to estimate the 
predictive value of ADA risk score to predict pre diabetes 
and diabetes was effective in its sensitivity and specificity. 
It’s important that in a large scale with different set of 
population with different diet pattern this study will provide 
greater results.

CONCLUSION
In our study we conclude that ADA risk scoring is a good 
indicator for identifying pre diabetes and type 2 diabetes 
mellitus in our population. ADA risk scoring can be used in 
the Indian population in a community level at different setup 
to identify the risk candidates for pre diabetic and type 2 
diabetes mellitus. The advantage over the ADA scoring is 
cost effective and non invasive process to identify; only the 
risk stratified subjects can be investigated further.

ABBREVATIONS
NPV	 - Negative Predictive Value; 
NDLR	 - Negative Diagnostic Likelihood Ratio;
NNT	 - number needed to test for blood glucose levels to 
diagnose one case of diabetes

REFERENCES
1.	 Sanders LJ. From Thebes to Toronto and the 21st 

century: an incredible journey. Diabetes Spectrum 
2002; 15: 56-60.

2.	 Eduard Poltavskiy, Dae Jung Kim, and Heejung Bang. 
Comparison of Screening Scores for Diabetes and 
Prediabetes. Diabetes Res Clin Pract. 2016; 118: 146–
153. 

3.	 International Expert C. International Expert Committee 

Range Male Female No of patients
<15.0 - - -
15.1-20.0 06 12 18
20.1-25.0 26 26 52
25.1-30.0 03 22 25
30.1-35.0 02 02 04
>35.0 01 - 01
Total 38 62 100

Table-3: Body Mass Index distributions

ADA scoring No of patients % of patients
<5 91 91%
≥5 09 09%
Total 100 100%

Table-4: ADA risk scoring

S.No ADA score HbA1C P value
1 >5 6.07 ± 0.02 P<0.01
2 <5 4.7 ± 0.1

Table-5: ADA scoring vs. HbA1C

HbA1C ADA score P value
<5.7 89 (1.78 ± 0.02) P<0.001
5.7-6.5 10 (4.1 ± 0.1)
>6.5 01 (7.0 ± 0.001)

Table-6: HbA1C vs. ADA risk scoring



Prabhu, et al.	 Usefulness of ADA Risk Score to Predict T2dm/Pre Diabetes

International Journal of Contemporary Medical Research  
Volume 6 | Issue 8 | August 2019   | ICV: 98.46 |	 ISSN (Online): 2393-915X; (Print): 2454-7379

H30

Se
ct

io
n:

 M
ed

ic
in

e

report on the role of the A1C assay in the diagnosis of 
diabetes. Diabetes Care. 2009; 32:1327±34. 

4.	 Woo YC, Cheung BM, Yeung CY, Lee CH, Hui EY, Fong 
CH, et al. Cardiometabolic risk profile of participants 
with prediabetes diagnosed by HbA1c criteria in an 
urban Hong Kong Chinese population over 40 years of 
age. Diabet Med. 2015;8:23-29.

5.	 Pan XR, Li GW, Hu YH, Wang JX, Yang WY, An ZX, 
Hu ZX, Lin J, Xiao JZ, Cao HB, Liu PA, Jiang XG, 
Jiang YY, Wang JP, Zheng H, Zhang H, Bennett PH, 
Howard BV. Effects of diet and exercise in preventing 
NIDDM in people with impaired glucose tolerance: the 
Da Qing IGT and Diabetes Study. Diabetes Care 1997; 
20:537– 544.

6.	 Tuomilehto J, Lindstro¨m J, Eriksson J, Valle T, 
Ha¨ma¨la¨inen H, Ilanne-Parikka P, Keina¨nen-
Kiukaanniemi S, Laakso M, Louheranta A, Rastas 
M, Salminen V, Uusitupa M, Aunola S, Cepaitis Z, 
Moltchanov V, Hakuma¨ki M, Mannelin M, Martikkala 
V. Prevention of type 2 diabetes mellitus by changes 
in lifestyle among subjects with impaired glucose 
tolerance. N Engl J Med 2001;344:1343–1350.

7.	 Diabetes Prevention Program Research Group. 
Reduction in the incidence of type 2 diabetes with 
lifestyle intervention ormetformin. N Engl J Med 
346:393–403, 2002.

8.	 American Diabetes Association. Screening for diabetes. 
Diabetes Care 2002;25:21S– 24S.

9.	 Herman WH, Smith PJ, Thompson TJ, Engelgau MM, 
Aubert R: A new and simple questionnaire to identify 
persons at increased risk for undiagnosed diabetes 
mellitus. Diabetes Care 1995;18:382–387.

10.	 Ruige JB, de Neeling JN, Kostense PJ, Bouter LM, 
Heine RJ. Performance of an NIDDM screening 
questionnaire based on symptoms and risk factors. 
Diabetes Care 1997;20:491–496.

11.	 Baan CA, Ruige JB, Stolk RP, Witteman JC, Dekker 
JM, Heine RJ, Feskens EJ. Performance of a predictive 
model to identify undiagnosed diabetes in a health care 
setting. Diabetes Care 1999;22:213–219.

12.	 Griffin S, Little P, Hales C, Kinmonth A, Wareham N. 
Diabetes risk score: towards earlier detection of type 2 
diabetes in general practice. Diabetes Metab Res Rev 
2000;16: 164–171.

13.	 Lawrence J, Bennett P, Young A, Robinson A. Screening 
for diabetes in general practice: cross sectional 
population study. BMJ 2001;323:548–551.

14.	 Park PJ, Griffin SJ, Sargeant L, Wareham NJ. The 
performance of a risk score in predicting undiagnosed 
hyperglycemia. Diabetes Care 2002;25:984–988.

15.	 Rolandsson O, Ha¨gg E, Nilson M, Hallmans G, 
Mincheva-Nilsson L, Lernmark Å. Prediction of 
diabetes with body mass index, oral glucose tolerance 
test and islet cell autoantibodies in a regional population. 
J Intern Med 2001;249:279–288.

16.	 Stern MP, Williams K, Haffner SM. Identification of 
persons at high risk for type 2 diabetes mellitus: do we 
need the oral glucose tolerance test? Ann Intern Med 
2002;136:575–581.

17.	 Alberti K, Zimmet P. For a WHO Consultation: 
Definition, Diagnosis and Classification of Diabetes 

Mellitus and Its Complications. Part 1: Diagnosis and 
Classification of Diabetes Mellitus. Geneva, World 
Health Organization, 1999.

Source of Support: Nil; Conflict of Interest: None

Submitted: 05-07-2019; Accepted: 07-08-2019; Published: 28-08-2019


