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Abstract
Background
To identify individuals at high risk of developing type2 diabetes mellitus (T2DM), the use of a validated risk-assessment tool is
currently recommended. A simple risk-assessment scoring system will be beneficial to identify the high-risk adults and thus taking
adequate preventive measures in combating DM.
Aim
The aim of this study was to examine the results of three commonly used validated risk-assessment tools when applied to the same
population.
Method
This cross-sectional study was carried out with randomly sampled 602 non-diabetic adults visiting the outpatient department (OPD)
of a tertiary care hospital in Dhaka, Bangladesh from January to December 2019. The Indian Diabetes Risk Score (IDRS), American
Diabetes Association (ADA) Risk Score and Finish Diabetes Risk Score (FINDRISC) questionnaires were used to calculate the
predicted risk score for developing T2DM within 10 years.
Results
There were 602 subjects and 55.0 % were females. The mean (±SD) age of the study subjects was 38.56 ±1.13 years. IDRS
categorized 38.2 % of individuals at ‘high risk’ of developing diabetes followed by ADA (22.4 %) and the FINDRISC (8.6 %);
[p<0.05].
Conclusions
The adoption of a different valid risk assessment tools can alter the predicted risk of an individual for the development of diabetes.
Therefore, it is important to validate these risks scoring systems for each population considered. (SJDEM 2020/ Vol 10/No 2)
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Introduction
The prevalence of diabetes is rising rapidly throughout the
world (1).The studies have demonstrated that early detection of
established diabetes improves the outcome, and therefore the
intervention programs are typically targeted at individuals at
high risk of developing diabetes (2). However, the evidence on
the usefulness of population screening with these screening
tools is weak (3).
The diabetes prevention trials included people with impaired
glucose tolerance, who can be identified only by conducting an
oral glucose tolerance test (OGTT) (4). Screening the targeted
populations at risk of diabetes with OGTT would increase the
yield. However, the economic efficiency of this type of

screening is a concern(5).Thus, finding simpler, more pragmatic
methods to identify individuals at high risk of progression to
diabetes and who might benefit from targeted prevention is an
important goal. Multivariate risk scores that have been
developed in recent years to predict diabetes risk for healthy
individuals, which are recommended in current guidelines for
diabetes prevention programs in some countries (6, 7).Some
scoring systems have been validated in selected populations,
prompting their use in other countries (8, 9.) Nevertheless,
recent studies have shown that the risk scores that are
developed in the same country can lead to different results (10).
The prevalence of diabetes is increasing in Bangladesh in both
urban and rural areas (11). This epidemiological change can
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increase healthcare use and expenditure and can impose a huge
economic burden on the healthcare systems. However,
screening the adult population with these scoring systems and
the evidence related to the use of these scoring systems in
Bangladesh is limited. The current study aims to compare the
results of three commonly used validated risk-assessment tools
for predicting type2 diabetes when applied to the same
population attending the outpatient department of a tertiary
care hospital.

Methods

kg/m2) (18). The waist circumference (WC) 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 defined as a systolic
blood pressure ≥140 mmHg and/or diastolic blood pressure
≥90 mmHg(19).The blood pressure was measured by a manual
sphygmomanometer in standard conditions (measured 2 times
after a 5-min rest between each measurement)(20).All the
participants were assessed with IDRS, FINDRISC and ADA
risk score.
1.

Study design and patient population
This cross-sectional analytical study was conducted among
randomly sampled 602 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 January to December 2019.
Individuals with known type 1 or type2 diabetes or any
endocrine illness and with an apparent communicative,
cognitive impairment or physical disability were excluded from
the study. Subjects having a previous history of high blood
glucose during pregnancy or other health examination were
also included.
With written informed consent, data including demographicanthropometric and clinical characteristics and different risk
factors of an individual subject that are necessary to calculate
the predicted risk score for developing T2DM within the next
10 years, using the Indian Diabetes Risk Score (IDRS),
American Diabetes Association (ADA) Risk Score and Finish
Diabetes Risk Score (FINDRISC), were gathered using a
questionnaire.
Risk Assessment Scores
There has not been a previously validated risk scoring system
for Bangladesh population. After a review of validated risk
assessment scoring systems for different countries (12-15), we
decided to include the Indian Diabetes Risk Score (IDRS) (15),
American Diabetes Association (ADA), (12) and Finnish
Diabetes Risk Score (FINDRISC) (13)for the risk assessment of
our population. 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 India (15). The ADA
developing type 2 diabetes risk tool was well developed and
tested for validity and reliability on different population in
different countries(16). The FINDRISC risk assessments tool
was chosen in this study primarily because it featured in the
NICE guidance, (17) and also has some common risk variables
that make direct comparisons feasible.
Methods of calculation of Risk Score
Anthropometric measurements of height and weight were
measured by a reliable height scale and weighing scale,
respectively. According to the Body Mass Index (BMI): weight
in kilograms/square of height in meters (kg/m2), the patients
were 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

IDRS system:

The IDRS system uses four parameters (age, waist
circumference, physical activity and family history) to assess
the risk of developing T2DM (21). Subjects with an IDRS of
<30 was categorized as low risk, 30-50 as moderate risk and
those with >60 as high risk for developing diabetes.
2.

ADA Risk score:

The ADA risk score system has seven risk factors (the age, sex,
BMI, physical activity, history of gestational diabetes, family
history and history of hypertension) correlating with the risk
of developing T2DM(22).When the score is 5 or more; it is
considered that the particular person is at an increased risk of
developing type 2diabetes.
3.

FINDRISC system

The FINDRISC considers 8 risk factors (age, family history,
WC, BMI, daily physical activity, vegetable/fruit diet, history
of hypertension, and a history of high blood glucose) to assess
the risk of developing T2DM(23). It demonstrates the
probability of developing T2DM within the next 10 years and
the risk score is categorized as <7: low, 7–11: slightly elevated,
12–14: moderate, 15– 20: high and>20: very high.
Statistical analysis
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 602 subjects were included in the study. Among
them, 45.0% were male and 55.0% were female. The mean
(±SD) age of the study subjects was 38.56±1.13 years. The
maximum age was 68 years and the minimum was 22 years.
Average (±SD) body mass index (BMI) was 25.21±
3.67(kg/m2) and waist circumference (WC) was 85.11±8.45
(cm). The mean (±SD) systolic blood pressure (SBP) of the
study subjects was 114.47 ±11.58 mm Hg and the diastolic
blood pressure (DBP) was 75.56 ±8.77 mm Hg (Table 1).
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Risk assessment factors of IDRS
According to IDRS tool, 45.0% of the subjects were below the
age of 35 years [p=0.39]. According to the waist circumference
grading, the abdominal obesity was higher in females
compared to males (17.1% vs. 4.7%); [p<0.001]. About 30%
of subjects were engaging with regular exercise or physical
activity at home or workplace; [p=0.04]. From this patient
population, 29.9 % of subjects had at least 1 parent with
diabetes and in 19.4% of subjects, both parents had diabetes
[p=0.38]. (Table2)
Risk assessment factors of ADA
When it is assessed according to the ADA risk tool, the
majority of the subjects (59.1%) were from <40 years age
group; [p=0.04]. A reasonable percentage (18.73%) of the
female subjects had a history of GDM; [p<0.001]. The majority
of the patients (54.3%) had a positive family history (mother,
father, sister or brother) of DM; [p= 0.89] and, 23.8 % of the
adults had a history of hypertension; [p=0.20]. The greater
majority (70.8%) of the adults did not do daily physical
activities; [p=0.07]. Only a minority of the subjects were with
normal body weight (43.5%), whereas 43.5% were over-weight
and 13.3 % were obese]; [p=0.02]. (Table 3)
Risk assessment factors of FINDRISC
According to the FINDRISC tool, most of the subjects
(68.8%) were from <45 years age group; [p=0.93]. The
majority (68.1 %) had a positive family history (parents,
grandparents, aunts, uncles etc.) of DM; [p=0.90]. 29 % of the
adults did not do daily physical activities and 36% did not take
vegetables, fruits or berries every day. The majority of the
subjects were above the normal body weight (38.5% were
overweight and 12.6% were obese); [p=0.42] and a few of them
had high abdominal obesity (male vs. female: 3.0% vs. 13.8%);
[p<0.001]. Overall, 22.9 % of the adults had hypertension and
were on anti-hypertensive medications; [p=0.18] and 14.6%
had a history of high blood glucose during pregnancy or other
health examination; [p<0.001] (Table 4).
Risk assessment score for type 2 diabetes among studied
subjects
According to the IDRS assessment, females were at a higher
risk of developing T2DM than male; [p<0.001] (Table 5). As
stated in the IDRS system, 38.2 % of the subjects had a high
risk, 47.2% with moderate risk and 14.6% with low risk for
developing type 2 diabetes; [p=0.10] (Figure 1).
According to the ADA, the risk of developing type 2 diabetes
was higher in male subjects compared to females; [p<0.001]
(Table 5) and a total of 22.4% of subjects had a high-risk score
(DRS ≥ 5) for developing diabetes; [p<0.001]. (Figure 2)
As reported by FINDRISC, the mean risk score was more in
female subjects compared to males; [p<0.001] (Table 5). Only
0.3% of the subjects had a very high-risk score. However, 8.6%
had high risk, 13.8% had moderate risk and 36.4% and mild
risk for developing type 2 diabetes; [p<0.001] (Figure 3).

In accordance with IDRS tool, 38.2% of the subjects were in
high risk category for developing diabetes (male vs. female:
14.3 % vs. 23.9 %); [p=0.10]. However, the prediction risk of
ADA risk tool for the same category was lower (22.4 %; male
vs. female: 14.0% vs. 8.5%); [p<0.001] and risk prediction with
FINDRISC scoring system is even lower (8.6%; male vs.
female: 1.8 % vs. 6.8 %); [p<0.001] (Table 6).

Discussion
The systematic reviews have demonstrated the predictive
ability of different diabetes risk scoring systems for the
development of type 2 diabetes (24). However, these risk scoring
systems have been developed in different populations with
varying ethnic backgrounds, and the predicted risks can differ
considerably between populations. These risks scores have
been developed to use readily available information that we
gather during routine clinical practice or that can be gathered
by questionnaires. Therefore, this is a screening tool that can
be utilized with minimum cost than methods of screening
involving biochemical measures such as blood glucose.
Computation of diabetes risk based on multivariate risk models
is useful in the context of targeting preventive interventions
for high-risk groups. Several risk scores have been validated in
independent populations, where these have shown good
discriminatory ability. Data suggest that the performance of
diabetes risk scores are best for the target population25, where
they will be ultimately be used. Thus, the use of scoring systems
for diabetes screening in a different population can be
misleading. Whether risk scores enable accurate estimation of
absolute risk remains unknown. Therefore, it may also be more
useful to develop population-specific risk prediction tools
rather than try to find a universal risk score that will work in
all populations (26).
In Bangladesh, this is the first study to establish the usefulness
of these screening tools in terms of predicting the risk of
developing type2 diabetes in our community. The risk
assessments were chosen according to the NICE guidance
considerations (17).This study examined whether the adoption
of a different validated risk-assessment tool would alter an
individual’s predicted risk of type 2 diabetes. The main findings
from this study demonstrated that the risk of developing type2
diabetes varies and were dependent on the risk-assessment tool
that was used. It was observed that 38.2% of subjects were
predicted to be in the high-risk category when the Indian
Diabetes Risk Score was used whereas the ADA risk tool
reported 22.4% and Finish Diabetes Risk Score declared 8.6%
for the same category. These data highlight the inconsistency
of the predictive value of these different risk assessment tools.

Conclusion
Differences were observed in predicted high-risk individuals
using different risk assessments tools, and therefore these risk
assessment scores should be used with caution when
categorizing individuals. This finding suggests that the risk
scores should not simply be expected to perform comparably
well and may need to be validated within the population in
which they are intended to be used.

Difference among three risk score system
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Limitation
The cross-sectional nature of the study, the lack of causal or
effect, and the inability to measure the temporal change are the
main limitations of this study. This being a study with a smaller
number of participants, validation of the risk assessment with
a large sample size in different populations would have
enhanced the generalizability of the results. Commonly
measured biochemical markers such as blood glucose levels are
readily available and could have been used as a parameter in
risk assessment tools. Use of a risk assessment tool with these
parameters could have provided a better risk prediction than
with the risk assessment tools that we used for our study.

There is a need for a unique diabetes risk assessment tools for
Bangladeshi populations. This study would reinforce the
development of such national diabetes risk assessment tools
and its widespread application in the diabetes screening
campaigns.
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Table 1: Comparison of anthropometric & clinical parameters (n=602)

Variables

Male

Female

Total

(Mean±SD)

(Mean±SD)

(Mean±SD)

Age ( yrs)

38.88 ± 1.17

39.30 ±1.11

38.56 ± 1.13

Height (m)

1.65 ± 0.08

1.56 ± 0.06

1.60 ± 0.08

Weight (kg)

71.17 ± 1.15

61.49 ±1.04

65.85 ± 1.19

WC (cm)

86.03 ± 8.53

84.36 ± 8.33

85.11 ± 8.45

BMI (kg/m2)

25.75 ± 3.77

24.76 ± 3.53

25.21 ± 3.67

SBP (mm Hg)

114.13 ± 11.73

114.74 ±11.47

114.47 ± 11.58

DBP (mm Hg)

75.12 ± 8.77

75.92 ± 8.77

75.56 ± 8.77

WC: Waist Circumference, BMI: Body Mass Index, SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure.
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Table 2. Prevalence of risk assessment factors of IDRS for developing type 2 diabetes among
Bangladeshi subjects (n=602)
Risk Assessment Factors of IDRS
Age (yrs)

Male

Female

Total

< 35 Years

N (%)
124 (20.6)

N (%)
147 (24.4)

N (%)
271 (45.0)

35-49 Years

87 (14.5)

122 (20.3)

209 (34.7)

≥ 50Years

60 (10.0)

62 (10.3)

122 (20.3)

Less than 90cm

130 (21.6)

130 (21.1)

≥ 90-99 cm

113 (18.8)

113 (18.8)

≥ 100 cm

28 (4.7)

28 (4.7)

Male
Waist
Circumference (cm)
Female

Physical Activity (30 min daily)

Family History of Diabetes

p value

0.390

0.000

Less than 80 cm

97 (16.1)

97 (16.1)

80-89 cm

131 (21.8)

131 (21.8)

≥ 90cm

103 (17.1)

103 (17.1)

Regular Vigorous
Exercise
Regular Moderate
Exercise
Regular Mild Exercise
No Exercise

1 (0.2)

0 (0.0)

1 (0.2)

81 (13.5)

70 (11.6)

151 (25.1)

108 (17.9)
81 (13.5)

158 (26.2)
103 (17.1)

266 (44.2)
184 (30.6)

No Diabetes in Parents
One Parent is Diabetic
Both Parents are
Diabetic

142 (23.6)
83 (13.8)
46 (7.6)

163 (27.1)
97 (16.1)
71 (11.8)

305 (50.7)
180 (29.9)
117 (19.4)

0.000

0.048

0.384

IDRS: Indian Diabetes Risk Score; Pearson chi-square test was done; P value <0.05 is significant.
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Table 3. Prevalence of risk assessment factors of ADA risk score for developing type 2
diabetes among Bangladeshi subjects (n=602).

Risk Assessment Factors for ADA Risk
Score
Age (yrs)

Male
N (%)

Female
N (%)

Total
N (%)

< 40 Years

147 (24.4)

209 (34.7)

356 (59.1)

40-49 Years

59 (9.8)

62 (10.3)

121 (20.1)

38 (6.3)

44 (7.3)

82 (13.6)

27 (4.5)

16 (2.7)

43 (7.1)

Yes

62 (18.73)

62 (18.73)

No

269 (81.26)

269 (81.26)

50-59 Years
≥ 60 Years
History of GDM

p value

0.042

0.000
Family History of Diabetes
Mellitus
History of Hypertension/
High Blood Pressure
Daily Physical Activity

Yes

148 (24.6)

179 (29.7)

327 (54.3)

No

123 (20.4)

152 (25.2)

275(45.7)

Yes

71 (11.8)

72 (12.0)

143 (23.8)

No

200 (33.2)

259 (43.0)

459 (76.2)

Yes

89 (14.8)

87 (14.5)

176 (29.2)

No

182 (30.2)

244 (40.5)

426 (70.8)

98 (16.3)

158 (26.2)

256 (42.5)

128 (21.3)

134 (22.3)

262 (43.5)

42 (7.0)

38 (6.3)

80 (13.3)

3 (0.5)

1(0.2)

4 (0.7)

0.896

0.202

0.078
Weight Category;
(BMI: kg/m2)

Normal Weight
(< 25kg/m2)
Overweight
(25-<30 kg/m2)
Obese
(≥30-<40 kg/m2)
Morbid Obese
(≥40 kg/m2)

0.023

ADA: American Diabetes Association; BMI: body mass index; GDM: Gestational Diabetes Mellitus. Pearson chi-square
test was done; p<0.05=significant.
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Table 4. Prevalence of risk assessment factors of FINDRISC for developing type 2 diabetes
among Bangladeshi subjects (n=602)

Risk assessment factors of FINDRISC
Age (yrs)

Family history of diabetes
mellitus

BMI(kg/m2)

Male
Waist
circumference (cm)
Female

Physical activity
(at least 30 min daily)

Male
[N (%)]

Female
[N (%)]

Total
[N (% )]

< 45 Years
45-54 Years
55-64 Years
> 64 Years

185 (30.7)
49(8.1)
31(5.1)
6 (1.0)

229 (38.0)
55 (9.1)
41 (6.8)
6 (1.0)

414 (34)
104 (17.3)
72 (12.0)
12 (2.0)

No
Grand Parent, aunt, uncle,
or first cousin
Parent, sibling, children

88 (14.6)
57 (9.5)

104 (17.3)
167 (11.1)

192 (31.9)
124 (20.6)

126 (20.9)

160 (26.6)

286 (47.5)

Normal: Lower than
25kg/m2

125 (20.8)

169 (28.1)

294 (48.8)

Over weight: 25-30 kg/m2
Obese: Higher than 30
kg/m2

108 (17.9)
38 (6.3)

124 (20.6)
38 (6.3)

232 (38.5)
76 (12.6)

Less than 94 cm
94-102 cm
More than 102 cm

200 (33.2)
53 (8.8)
18 (3.0)

Less than 80 cm
80-88 cm
More than 88 cm

200 (33.2)
53 (8.8)
18 (3.0)
128 (21.3)
120 (19.9)
83 (13.8)

128 (21.3)
120 (19.9)
83 (13.8)

p
value
0.933

0.903

0.422

0.000

0.000

Yes
No

192 (31.9)
79 (13.1)

235 (39.0)
96 (15.9)

427 (70.9)
175 (29.1)

0.968

Vegetables, fruit or berry
consumption

Every day
Not every day

162 (26.9)
109 (18.1)

219 (36.4)
112 (18.6)

381 (63.3)
221 (36.7)

0.106

History of hypertension

Yes
No

69 (11.5)
202 (33.6)

69 (11.5)
262 (43.5)

138 (22.9)
464 (77.1)

0.180

History of previous high blood
glucose (i.e. IFG, IGT, GDM)

Yes
No

23 (3.8)
248 (41.2)

65 (10.8)
266 (44.2)

88 (14.6)
514 (85.4)

0.000

BMI: Body Mass Index; IFG: Impaired Fasting Glucose; IGT: Impaired Glucose Tolerance; GDM: Gestational Diabetes
Mellitus; FINDRISC: Finnish Diabetes Risk Score; Pearson chi-square test was done; P value <0.05 is significant.
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Table 5: Comparison of the mean value of different risk score system for developing diabetes
among subjects (n=602)
Different Risk

Male

Female

Total

F

df

p value

Score System

(Mean±SD)

(Mean±SD)

(Mean±SD)

IDRS

46.01 ± 16.81

51.29 ± 19.99

48.92 ± 18.79

11.98

1

0.001

ADA

3.70 ± 1.69

2.54 ± 1.85

3.06 ± 1.87

63.55

1

0.000

FINDRISC

7.33 ± 4.19

8.76 ± 5.27

8.12 ± 4.86

13.09

1

0.000

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

IDRS: Indian Diabetes Risk Score
Figure 1: Distribution of study subjects according to different categories of IDRS (n=602)

ADA: American Diabetes Association
Figure 2: Different categories of ADA risk score among Bangladeshi subjects (n=602)
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Figure 3: Different categories of Finish diabetes risk score among Bangladeshi subjects
(n=602)
FINDRISC: Finish Diabetes Risk Score

Table 6. Comparison of risk score of developing diabetes using three different risk
assessment tools in subjects (n=602)

Risk Assessment Tools
IDRS

Female
[N (%)]

Total
[N (%)]

41 (6.8)

47 (7.8)

88 (14.6)

Moderate risk

144 (23.9)

140 (23.3)

284 (47.2)

High risk

86 (14.3)

144 (23.9)

230 (38.2)

Yes

84 (14.0)

51 (8.5)

135 (22.4)

No

187 (31.1)

280 (46.5)

467 (77.6)

Low risk

133 (22.1)

113 (18.8)

246 (40.9)

Slightly elevated risk
Moderate risk

96 (15.9)
31 (5.1)

123 (20.4)
52 (8.6)

219 (36.4)
83 (13.8)

High risk

11 (1.8)

41 (6.8)

52 (8.6)

Very high risk

0 (0.0)

2 (0.3)

2 (0.3)

Low risk

ADA Risk Score

FINDRISC

Male
[N (%)]

Risk score
≥5

p value

0.010

0.000

0.000

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