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Abstract
Background: To identify individuals at high risk of developing type2 diabetes (T2DM), use of a validated 
risk-assessment tool is currently recommended. Nevertheless, recent studies have shown that risk scores 
that are developed in the same country can lead to different results of an individual.The Objective of study 
was to reveal whether two different risk-assessment tools predict similar or dissimilar high-risk score 
in same population. Method:  This cross-sectional analytical study was carried upon 336 non-diabetic 
adults visiting the outpatient department (OPD) of Medicine, MARKS Medical College & Hospital, 
Bangladesh from October 2018 to March 2019. Woman having previous history of Gestational Diabetes 
Mellitus (GDM) were also included. Both the Indian Diabetes risk Score (IDRS) and the American 
Diabetes (ADA) Risk Score questionnaire were used to collect the data on demographic and clinical 
characteristics, different risk factors of an individual subject, and to calculate predicted risk score for 
developing T2DM. Results: Among 336 subjects, 53.6% were female. The mean (±SD) age of the study 
subjects was 38.25±1.12 years. The average IDRS predicted risk score of developing T2DM was more in 
female subjects than male [p<0.05]. Whereas the ADA predicted increased risk score of developing type 
2 diabetes was more in male subjects than female (p<0.05). IDRS categorized 37.2 % of individuals at 
high risk for developing diabetes; [p=0.10], while the ADA risk tool categorized 20.2% subjects in high 
risk group; [p<0.001].  Conclusions: The results indicate that risk for developing type 2 diabetes varies 
considerably according to the scoring system used. To adequately prevent T2DM, risk scoring systems 
must be validated for each population considered. 
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Introduction
Diabetes mellitus (DM) is one of the most common 
non-communicable diseases (NCDs) globally. The 
prevalence and incidence of type 2 diabetes mellitus 
(T2DM) are increasing at fast speed in the world1. 
According to WHO (world health organization), the 
total number of people with diabetes is projected 

to rise to 366 million in 20302, but International 
Diabetes Federation (IDF)3 estimated that the 
situation is much worsened as the burden would 
increase from 417 million (2030) to 486 million 
(2045). 

The prevalence of diabetes is increasing in 
Bangladesh in both urban and rural areas4. It 
increases healthcare use and expenditure and 
imposes a huge economic burden on the healthcare 
systems. Recent studies5 have shown that lifestyle 
or medication intervention could prevent the 
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incidence of type 2 diabetes. Hence, screening 
tools are needed to identify participants with 
undiagnosed diabetes or those who are at risk for 
developing diabetes in the future. 

Studies4 also support the utilization of risk-
assessment scor¬ing systems in quantifying 
individual’s risk for developing T2DM. For 
this purpose, numerous risk scores6 recently 
have been proposed. Participants at high risk of 
developing type 2 diabetes, according to the risk 
score threshold, are thus amenable to preventive 
measures. Some scores have been validated in 
selected populations7, prompting their use in other 
countries8,9. Nevertheless, recent studies8 have 
shown that risk scores that are developed in the 
same country can lead to different results. Likewise, 
one equation validated in one country might not 
provide adequate estimates in another9. Moreover, 
the risk score has to be accurate enough to provide 
targeted warnings for the patients. 

Finally, and to the best of our knowledge, no study 
has ever compared the results of differing  these 
two scoring systems in Bangladesh. The current 
study aimed to compare the results of scores that 
estimate the risk of developing type 2 diabetes 
using risk assessment tools of Indian Diabetes Risk 
Score (IDRS) and The ADA (American Diabetes 
Association) risk score.

Methods
The cross sectional analytical study was conducted 
among randomly sampled 336 adult Bangladeshi 
male & female subjects. The study population 
consisted of non-diabetic adults visiting the 
outpatient department (OPD) of Medicine, MARKS 
Medical College & Hospital, a tertiary care hospital 
in Dhaka, Bangladesh from October 2018 to March 
2019. Individuals with known type 1 or type 2 
diabetes or any endocrine illness and with an 
apparent communicative, cognitive impair¬ment or 
physical disability were excluded from the study. 
Woman having previous history of Gestational 
Diabetes Mellitus (GDM) were also included.

With written informed consent, both the Indian 
Diabetes risk Score (IDRS) and the American 
Diabetes (ADA) Risk Score questionnaire were 
used to collect the data including demographic and 
clinical characteristics, different risk factors of an 
individual subject, and to calculate predicted risk 
score for developing T2DM within 10 years. We 
took permission of the institutional review board of 
the hospital for conducting the study.

Risk Assessment Scores
In Bangladesh, still we don’t have any diabetes risk 
assessment scoring system of our own. After review 
of literature regarding risk factors of developing 
diabetes in Bangladesh, we also reviewed some 
other well validated risk assessment scoring 
systems for DM of different countries. We found 
the risk assessment tools of the Indian diabetes Risk 
Score (IDRS)10 and American Diabetes Association 
(ADA),11 to calculate diabetes risk score was more 
useful for the Bangladeshi adults. 

The ADA developing type 2 diabetes risk tool was 
well developed and tested for validity and reliability 
on different population in different coun¬tries. 
Study showed that ADA scores performed well and 
robustly, while the ADA score performed somewhat 
better than other scoring system12. The IDRS has a 
sensitivity of 72.5% and specificity of 60.1% and is 
derived based on the largest population based study 
on diabetes in India13. 

Methods of calculation of Risk Score
Anthropometric measurements of height and 
weight were measured by a reliable height scale 
and weighing scale, respectively. BMI (Body Mass 
Index): weight in kilograms/square of height in 
meters (kg/m2) was categorized as underweight 
(≤18.5 kg/ m2), normal weight (BMI: <25 kg/m2), 
overweight (BMI: 25 – <30 kg/m2), obese (BMI: ≥30 
-<40 kg/m2) and morbid obese (BMI: ≥40 kg/m2)14. 
Waist circumferences was measured in a horizontal 
plane, midway between the inferior margin of the 
ribs and the superior border of the iliac crest using 
a reliable measuring inch tape. Hypertension was 
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defined as a systolic blood pressure ≥140 mmHg 
and/or dias¬tolic blood pressure ≥90 mmHg, or 
in case of use of anti-hypertensive medications 
was measured by a manual sphygmomanometer in 
standard conditions (measured 2 times after a 5-min 
rest between each measurement)15.

All the participants were assessed for both IDRS 
and ADA risk score. IDRS needs answers for three 
questions and waist measurement. Whereas, ADA 
risk score needed to answer six questions and BMI 
measurement. 

ADA Risk score:
The ADA risk score system16 has seven risk factors 
correlating with the risk of developing T2DM and 
was used to detect a diabetes risk based on age, sex, 
BMI, physical activity, past history of gestational 
diabetes mellitus, family history, and history of 
hypertension. It demonstrates the probability of 
developing T2DM.  If anyone score 5 or more; 
that person are at increased risk for having type 
2diabetes. 

IDRS system:
The IDRS system17 has four risk factors correlating 
with the risk of developing T2DM and was used 
to detect a diabetes risk based on age, waist 

circumference, physical activity, family history 
of diabetes. Subjects with an IDRS of <30 was 
categorized as low risk, 30-50 as moderate risk and 
those with >60 as high risk for diabetes.

Data were analyzed with Statistical Package for 
Social Science (SPSS Inc, Chicago, Illinois, USA) 
software version 16.  The means and standard 
deviations were used to describe continuous data. 
For categorical data, frequencies and percentages 
were estimated. Categorical variables were 
compared with each other using the chi-square test. 
P value <0.05 was considered as significant.

Results
Baseline characteristics
A total of 336 subjects were included. Among them, 
46.4 % were male and 53.6 % were female. The 
mean (±SD) age of the study subjects was 38.25 
±1.12 years. Maximum age was 68 years and 
minimum was 22 years. Average (±SD) BMI (kg/
m2) was 25.16 ± 3.57 and waist circumference (cm) 
was 85.38±8.37. The mean (±SD) blood pressure 
(mm Hg) of the study subjects were SBP: 114.70 
±11.40 and DBP: 75.11 ±8.91 (Table 1).

Table 1: Comparison of clinical-demographic features, IDRS & ADA risk score between male and 
female subjects (n=336) 

Variables Male
(Mean ± SD)

Female
(Mean ± SD)

Total
(Mean ± SD)

Age ( years) 38.47 ± 1.16 38.06 ± 1.10 38.25 ± 1.12
Height (meter) 1.65 ± 0.08 1.56 ± 0.06 1.60 ± 0.08
Weight (kg) 70.87 ± 1.17 61.07 ± 9.89 65.62 ± 1.18
WC (cm) 86.52 ± 8.22 84.99 ± 8.40 85.38 ± 8.37
BMI (kg/m2) 25.69 ± 3.73 24.70 ± 3.37 25.16 ± 3.57
SBP (mm Hg) 114.55 ±11.20 114.83 ± 11.60 114.70 ± 11.40
DBP (mm Hg) 74.55 ± 8.82 75.61 ± 8.97 75.11 ± 8.91
IDRS 45.44 ± 17.20 51.50 ± 19.64 48.69 ± 18.76
ADA Risk Score 3.63 ± 1.70 2.47 ± 1.76 3.01 ± 1.83
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WC: Waist Circumference; BMI: Body Mass Index; 
SBP: Systolic Blood Pressure; DBP: Diastolic 
Blood Pressure; IDRS: Indian Diabetes Risk Score; 
ADA: American Diabetes Association

Risk assessment factors of IDRS
As stated in IDRS tool, most of the subjects 
(47.0%) were from < 35 years age group; [p=0.35]. 
According to waist circumference categories, 

female had high abdominal obesity in comparison to 
male (male vs. female: 4.5% vs.17.0%); [p<0.001]. 
Less than 50% of subjects do regular mild exercise 
or physical activities at home or work place (male 
vs. female: 18.8% vs. 24.7%); [p=0.14]. In the 
context of family history of diabetes, one diabetic 
parent had been found among 30.7 % of subjects 
and both diabetic parents had been found among 
19.0% of subjects; [p=0.52] (Table-2). 

Table  2. Prevalence of risk assessment factors for prediction of IDRS of developing type 2 diabetes 
among Bangladeshi subjects (n=336)

IDRS: Indian Diabetes Risk Score; Pearson chi-square test was done; P value <0.05 is significant.

Risk assessment factors of ADA
In accordance with ADA risk tool, most of the 
subjects (61.0%) were from <40 years age group; 
[p=0.28]. At best, 9.5 % of female subjects had 

previous history of GDM; [p<0.001]. More than 
50% had a positive family history (mother, father, 
sister or brother) of DM (male vs. female: 25.0 % 
vs. 29.5 %); [p= 0.83]. A total 25.3% of the adults 
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Table  2. Prevalence of risk assessment factors for prediction of IDRS of 
developing type 2 diabetes among Bangladeshi subjects (n=336) 

 
Risk Assessment Factors of IDRS Male Female Total p value 

[N (%)] [N (%)] [N (%)] 
Age (years) 
 
 

< 35 Years 76 (22.6) 82 (24.4) 158 (47.0)  
0.351 35-49 Years 47 (14.0) 67 (19.9) 114 (33.9) 

≥ 50Years 33 (9.8) 31 (9.2) 64 (19.0) 
 

 
 
Waist 
Circumference 
(cm) 
 
 

 
Male 

Less than 90cm 73 (21.7)  73 (21.7)  
<0.001 ≥ 90-99 cm 68 (20.2)  68 (20.2) 

≥ 100 cm 15 (4.5)  15 (4.5) 
 

 Female 
 

Less than 80 cm  54 (11.1) 54 (11.1) <0.001 
80-89 cm  69 (20.5) 69 (20.5) 
≥ 90cm  57 (17.0) 57 (17.0) 

 
Physical activity (30 min 
daily) 
 

Regular Vigorous 
Exercise 

1 (0.3) 0 (0.0) 1 (0.3)  
 
 

0.147 
Regular Moderate 

Exercise 
45 (13.4) 35 (10.4) 80 (23.8) 

Regular Mild 
Exercise 

63 (18.8) 83 (24.7) 146 (43.5) 

No Exercise 47 (14.0) 62 (18.5) 109 (32.4) 
 

Family History of Diabetes 
 
 

No Diabetes in 
Parents 

81 (24.1) 88 (26.2) 169 (50.3)  
0.585 

One Parent is 
Diabetic 

49 (14.6) 54 (16.1) 103 (30.7) 

Both Parents are 
Diabetic 

26 (7.7) 38 (11.3) 64 (19.0) 

IDRS: Indian Diabetes Risk Score; Pearson chi-square test was done; P value <0.05 is 
significant. 

 
 
Risk assessment factors of ADA 

In accordance with ADA risk tool, most of the subjects (61.0%) were from <40 years age 

group; [p=0.28]. At best, 9.5 % of female subjects had previous history of GDM; 

[p<0.001]. More than 50% had a positive family history (mother, father, sister or brother) 

of DM (male vs. female: 25.0 % vs. 29.5 %); [p= 0.83]. A total 25.3% of the adults had 

past history of hypertension or were on anti-hypertensive medications; [p=0.37].  More 

than half of the adults (68.8 %) did not do daily physical activity; [p=0.44]. Some of the 
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had past history of hypertension or were on anti-hypertensive medications; [p=0.37].  More than half of the 
adults (68.8 %) did not do daily physical activity; [p=0.44]. Some of the adults had high BMI [44.4 %were 
overweight and 11.0% were obese]; (p=0.11) (Table 3).

Table 3. Prevalence of risk assessment factors for ADA risk score of developing type 2 diabetes among 
Bangladeshi subjects (n=336).

ADA: American Diabetes Association; BMI: body mass index; GDM: Gestational Diabetes Mellitus. 
Pearson chi-square test was done; p<0.05=significant.

Risk assessment score for type 2 diabetes among studied subjects
The mean IDRS predicted 10-year risk score of developing T2DM was more in female subjects than male; 
[p<0.05] (Table 1). According to IDRS system, 37.2 % of the subjects had high risk score for developing 
diabetes. Among them, 14.6% were male and 22.6 % were female. While 48.5% had moderate risk and 
14.3% had low risk for developing diabetes; [p=0.10] (Figure 1).
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adults had high BMI [44.4 %were overweight and 11.0% were obese]; (p=0.11) (Table 

3). 

 
Table 3. Prevalence of risk assessment factors for ADA risk score of developing 
type 2 diabetes among Bangladeshi subjects (n=336). 

 
Risk Assessment Factors for ADA Risk 
 Score for Type 2 Diabetes 

Male Female Total p value 
[N (%)] [N (%)] [N (%)] 

Age 
 
 

< 40 Years 89 (26.5) 116 (34.5) 205 (61.0)  
 

0.284 
40-49 Years 32 (9.5) 35 (10.4) 67 (19.9) 

   50-59 Years 22 (6.5) 22 (6.5) 44 (13.1) 
≥ 60 Years 13 (3.9) 7 (2.1) 20 (6.0) 

 
History of  GDM 
 

Yes  32 (9.5) 32 (9.5)  
<0.001 No  148 (44.0) 148 (44.0) 

 
Family history of 
diabetes mellitus 

Yes 84 (25.0) 99 (29.5) 183 (54.5)  
0.832 No 72 (21.4) 81 (24.1) 153(45.5) 

 
History of 
hypertension/ High 
Blood Pressure 

Yes 43 (12.8) 42 (12.5) 85 (25.3)  
0.374 No 113 (33.6) 138 (41.1) 251(74.7) 

 
Daily Physical 
activity 
 

Yes 52 (15.5) 53 (15.8) 105 (42.7)  
0.443 No 104 (31.0) 127 (37.8) 231(68.8) 

Weight Category; 
 (BMI: kg/m2) 
 

Normal Weight 
( < 25 kg/m2) 

58 (17.3) 90 (26.8) 148 (44.0)  
 

0.113 Overweight 
(25 - <30 kg/m2) 

76 (22.6) 73 (21.7) 149 (44.3) 

Obese 
(≥30 - <40 kg/m2) 

21 (6.2) 16 (4.8) 37 (11.0) 

Morbid Obese 
( ≥ 40 kg/m2) 

1(0.3) 1(0.3) 2(0.6) 

ADA: American Diabetes Association; BMI: body mass index; GDM: Gestational Diabetes 
Mellitus. Pearson chi-square test was done; p<0.05=significant. 
 

Risk assessment score for type 2 diabetes among studied subjects 
The mean IDRS predicted 10-year risk score of developing T2DM was more in female 

subjects than male; [p<0.05] (Table 1). According to IDRS system, 37.2 % of the 

subjects had high risk score for developing diabetes. Among them, 14.6% were male 
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Figure 1: Different categories of IDRS assessment 
system among Bangladeshi subjects (n=336)

IDRS: Indian Diabetes Risk Score

IDRS predicts that 85.7% of the subjects may have 
moderate to high risk to develop T2DM within 
the consecutive 10 years, if no primary preventive 
measures are taken to curb it 

The ADA predicted  mean risk score of developing 
type 2 diabetes was more in  male subjects than 
female; [p<0.001] ( Table 1). A total 20.2 % of 
the subjects had high risk score (DRS ≥ 5) for 
developing dia¬betes. Among them, 13.4 % were 
male and 6.8 % were female; [p<0.001] (Figure 2).

Comparison between two risk scores
According to IDRS tools, 37.2% of the subjects 
were in high risk for developing diabetes (male 
vs. female: 14.8% vs. 22.6%); [p=0.10] (Figure 1). 
But the prediction of ADA risk tool for the same 
category was different. According to ADA risk tool, 
20.2% of the subjects were in high risk group (male 
vs. female: 13.4 % vs. 6.8 %); [p<0.001] (Figure 2).

Figure 2: Different categories of ADA risk score 
among Bangladeshi subjects (n=336)

 ADA: American Diabete Association

Discussion
The systematic review18 shows that the predictive 
ability of diabetes risk scores, which have been 
developed in populations of varying ethnic 
backgrounds, differs considerably between 
populations. Several existing risk scores that enable 
prediction of type 2 diabetes based on information 
readily available in routine clinical practice or that 
can be gathered by questionnaires. Furthermore, 
these risk scores focus mainly on non modifiable 
risk factors such as age and family history or on 
the consequences of adverse health behaviors such 
as high body mass index and waist circumferences, 
high blood pressure, and medication use. 

The feasibility of implementing any screening 
model will depend on the availability and 
completeness of the required risk factor data19. Risk 
scores show overall good discriminatory ability 
in populations for whom they were developed. 
However, discriminatory performance is more 
heterogeneous and generally weaker in external 
populations, which suggests that risk scores may 
need to be validated within the population in which 
they are intended to be used19.
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The risk-scoring systems compared in this study 
shared several types of variables. For instance, 
both of them included family history, which can be 
explained by the association between certain genes 
and diabetes20, and both of them also included 
age, which has been shown to be related to the 
risk of diabetes. Both scores also included obesity 
markers, such as BMI or waist circumference, all 
of which are involved in the metabolic syndrome 
definition21. Finally, these scores system included 
lifestyle habits (physical activity). For instance, 
age, obesity, and the other factors mentioned vary 
by country, and this may result in a differential 
importance to predict diabetes22. 

This study examined whether the adoption of two 
different validated risk-assessment tools would alter 
an individual’s predicted risk of type2 diabetes. The 
risk assessments were chosen in this study primarily 
because they feature in the NICE guidance,23 and 
also have some common risk variables that make 
comparisons feasible. Both the risk scores are 
based on noninvasive measurements that could 
be improved by adding commonly measured 
biochemical markers, in particular, measures of 
glycemia.

In agreement with previous studies24,25 this study 
demonstrated that the risk of individual developing 
type2 diabetes was dependent on which risk-
assessment tool was used. It was observed that 
the IDRS predicts that 37.2 % of the subjects 
may have high risk to develop T2DM within the 
consecutive 10 years. But the prediction of ADA 
risk tool was different for the same category. ADA 
risk assessment system predicts that 20.2 % of the 
subjects may have high risk to develop T2DM 
within the consecutive 10 years. Hence, diabetes 
risk scores demonstrated good discrimination in the 
study populations.

Conclusion
The adoption of a different valid risk assessment 
tool can alter the predicted risk of an individual and 
caution should be used to identify those individuals 

who really are at high risk of type 2 diabetes. To 
adequately prevent type2 diabetes, risk scoring 
systems must be validated for each population 
considered. 

Limitation
This study is limited by the cross-sectional design 
and is not causal or effect study or measure of 
temporal changes. Validation of the risk assessment 
with a large sample size in different populations 
would have enhanced the generalizability of the 
results.

Future Research Proposal
This study reinforces the view that the main 
approach to managing this problem is to improve 
all stakeholders’ understanding and compliance for 
development of national diabetes risk assessment 
tools and its widespread application campaigns. 
Unique diabetes risk assessment tools for 
Bangladeshi populations are needed. Population 
based study on risk factors that predicts future 
development of diabetes for our population should 
be carried out. 
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