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Different type 2 diabetes risk assessments predict
dissimilar numbers at risk: a cross-sectional analysis of

diabetes risk-assessment tools

Akter N2

Abstract

Background: Use of a validated risk-assessment tool to identify individuals at high risk of developing type2
diabetes is currently recommended. It is under-reported, however, whether a different risk tool alters the predicted
risk of an individual. This study explored any differences between two commonly used validated risk-assessment
tools for type?2 diabetes.

Methods: This is a cross-sectional study conducted between July 2018 and June 2019 in the medicine outpatient
department of a tertiary care hospital in Dhaka, Bangladesh. Total 518 subjects, aged ranging from 22 to 68
vears was included in the study. Randomly sampled non- diabetic subjects, and those who had previous history
of high blood glucose during pregnancy or other health examination (i.e. impaired fasting glucose, impaired
glucose tolerance or gestational diabetes mellitus) were included for the study. With written informed consent,
both the Indian Diabetes Risk Score (IDRS) and the Finnish Diabetes Risk Score (FINDRISC) questionnaire
were used to collect the data including demographic characteristics and different risk factors of an individual
subject, and to calculate total risk score for predictors the risk of developing T2DM within 10 years.

Results: Among 518 subjects, 48.1% were male and 51.9% were female. Differences between the risk-assessment
tools were apparent following cross-sectional analysis of individuals. IDRS (Indian Diabetes Risk Score)
categorized 37.8 % (male vs. female: 14.8 % vs. 23.0%) of individuals at high risk. Whereas, 8.3% (male vs.
female: 1.9% vs. 6.4%) were at high risk according to FINDRISC (Finish Diabetes Risk Score) system.

Conclusions: The results indicate that the prevalence of participants at risk for developing type 2 diabetes
varies considerably according to the scoring system used. To adequately prevent type2 diabetes, risk scoring
systems must be validated for each population considered.

Keywords: Type 2 diabetes mellitus, risk assessment score, Indian Diabetes Risk Score (IDRS), Finnish Diabetes

Risk Score (FINDRISC).

Introduction

Type 2 diabetes mellitus (T2DM) is a progressive
disease with increasing prevalence. This disease remains
asymptomatic for years, being discovered only at a stage
with preexisting complications.!The prevalence of
diabetes is increasing in Bangladesh in both urban and
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rural areas. A recent scoping review (1994-2013)2
revealed that the prevalence of type 2 diabetes varied
from 4.5% to 35.0% in Bangladesh. It increases
healthcare use and expenditure and imposes a huge
economic burden on the healthcare systems. The
International Diabetes Federation estimated® 8.4 million
people with diabetes in Bangladesh and 4.7 million
people with undetected diabetes. This number is
estimated to double by 2045.

Recent studies* have shown that lifestyle or medication
intervention could prevent the 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. For this
purpose, numerous risk scores recently have been
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proposed.> Participants at high risk of developing type
2 diabetes, according to the risk score threshold, are
thus amenable to preventive measures.

A good diabetes risk score ideally should be easily
completed by the physician and rely on easily and
routinely accessible clinical and biological parameters.
Moreover, the risk score has to be accurate enough to
provide targeted warnings for the patients. Some scores
have been validated in selected populations 78,
prompting their use in other countries.” 19 Nevertheless,
recent studies!! 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 another.'?

The current study aimed to compare the results of scores
that estimate the risk of developing type2 diabetes using
risk assessment tools of Indian Diabetes Risk Score
(IDRS) and Finish Diabetes Risk Score (FINDRISC).

Methods

This was a single-center, cross-sectional study
conducted between July 2018 and June 2019 in the
outpatient department (OPD) of medicine, MARKS
Medical College & Hospital, a tertiary care hospital in
Dhaka, Bangladesh. Total 518 subjects, aged ranging
from 22 to 68 years was included in the current study.
Randomly sampled non- diabetic subjects and those who
had previous history of high blood glucose during
pregnancy or other health examination (i.e. impaired
fasting glucose, impaired glucose tolerance or
gestational diabetes mellitus) were included. Individuals
with an apparent communicative, cognitive impairment
or physical disability were excluded from the study. The
risk of developing type 2 diabetes of an individual
subject was assessed using two different risk scores,
including clinical data. With written informed consent,
the Indian Diabetes Risk Score (IDRS) and the Finnish
Diabetes Risk Score (FINDRISC) questionnaire were
used to collect the data including demographic
characteristics and different risk factors, and to calculate
total risk score for predictors the risk of developing
T2DM within 10 years.

Risk assessment scores

We performed a Pub Med search and selected risk scores
for their relative novelty and their applicability to the
Bangladeshi population. Various risk factors of T2DM
were reviewed from the literature like sex, age at
diagnosis of DM, family history of diabetes, diet and
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exercise, smoking, hypertension, body mass index
(BMI), weight, waist circumference (WC), gestational
diabetes, and polycystic ovarian syndrome.!3 Various
risk-assessment scoring systems were reviewed like
American Diabetes Association,!4 Rotterdam, !’
Cambridge,'® Finnish,!” Danish,'® Indian,'® Thai,?°
Omani,?! Kuwaiti,?2 Australian T2DM risk-assessment
tool and Trinidad Risk Assessment Questionnaire-5
(TRAQ-5).23

In Bangladesh, still we do not have any diabetes risk
assessment scoring system of our own. After review of
literature regarding risk factors of developing diabetes
and some well validated risk assessment scoring systems
for DM of different countries we found the risk
assessment tools of Indian diabetes Risk Score (IDRS)
19 and Finnish Diabetes Risk Score (FINDRISC) !7 to
calculate diabetes risk score was more useful for the
Bangladeshi adults. The Finnish Diabetes Risk Score
(FINDRISC) developed in 2001 and tested for validity
and reliability on Finnish population and in different
countries.!”- 24-28 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. It
has shown to be a highly cost effective way of testing
for diabetes in a resource poor setting like India>?, which
has more similar socio-demographic features like
Bangladesh.

Methods of calculation of risk score

Anthropometric measurements of height and weight
were measured by a reliable height scale and weighing
scale, respectively. BMI [weight in kilograms/square
of height in meters (kg/m?)] was calculated.
Hypertension was defined as a systolic blood pressure
>140 mmHg and/or diastolic blood pressure >90
mmHg, or in case of use of anti-hypertensive
medications!4. Blood pressure was measured by a
manual sphygmomanometer in standard conditions
(measured 2 times after a 5-min rest between each
measurement).3? Waist circumference was measured in
a horizontal plane, midway between the inferior margin
of'the ribs and the superior border of the iliac crest using
areliable measuring inch tape. All the participants were
assessed with IDRS, and FINDRISC score systems.

FINDRISC system

The FINDRISC'!7 had eight risk factors to detect a
diabetes risk in a 10-year period based on age, (Less
than 45 years: 0 point; 45-50 years: 2 points ; 55-64
years: 3 points; over 64 years : 4 points), body mass
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index ( lower than 25 kg/ m? : 0 point; 25-30 kg/m?: 1
point; higher than 30 kg/m?: 3 points) , waist
circumference [ Men ( less than 94 cm: 0 point; 94-102
cm: 3 points; more than 102 cm: 4 points); Women (less
than 80 cm : 0 point; 80-88 cm: 3 points; more than 88
cm: 4 points)], at least 30 minutes of physical activity
at home or during leisure time ( Yes: 0 point; No: 2
points), eat vegetables, fruit or berries (everyday: 0
point; not every day: 1 point), ever taken
antihypertensive medication regularly ( No: 0 point; Yes:
2 points),ever been found to have high blood glucose [
e.g. in a health examination, during illness, during
pregnancy] ( No: 0 point; Yes: 5 points), family history
of diabetes [No: 0 point; Yes ( grand parent, uncle, aunt,
or first cousin) : 3 points; Yes ( parents, brother, sister
or own child) : 5 points]. It demonstrates the probability
of developing T2DM and the risk score is categorized
as <7:low (estimated 1 in 100 will develop DM), 7-11:
slightly elevated (estimated 1 in 25 will develop DM),
12—14: moderate (estimated 1 in 6 will develop DM),
15— 20: high (estimated 1 in 3 will develop DM) and
>20: very high (estimated 1 in 2 will develop DM).

IDRS system

The IDRS system3! has four risk factors to detect a
diabetes risk based on age (Less than 35 years: 0 point;
35-49 years: 20 points ; >50years: 30 points), waist
circumference [waist < 80 cm (female), <90 cm ( male):
0 point; waist >80-89 cm (female), 290-99cm (male): 10
points; waist 290 cm (female), >100 cm ( male): 20
points], physical activity (regular vigorous exercise or
strenuous activities at home or work : 0 points; regular
moderate physical activity at home or work : 10 points;
regular mild exercise or physical activity at home or
work : 20 points; No exercise and/ or sedentary activities

athome or work : 30 points;) , family history of diabetes
(No diabetes in parents: 0 point; One parent is diabetic
: 10 points; Both parents are diabetic : 20 points).
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 3133

Statistical analysis

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

Results

Baseline characteristics

Among study population, 48.1% were male and 51.9%
were female. The mean (+SD) age of the study subjects
was 38.42+1.12 years. Maximum age was 68 years and
minimum was 22 years. The mean (+SD) height (meter)
and weight (kg) were higher in male subjects than female
subjects (male vs. female: 1.65+ 0.08 vs. 1.56+ 0.06
and 71.27+1.22 vs. 61.67+1.0 respectively); [p<0.001].
Average BMI (kg/m?) was 25.79 + 3.90 in male subjects
and 24.90 + 3.46 (Mean £SD) in female subjects;
[p<0.05]. And average (Mean+ SD) waist circumference
(cm) was 85.99+8.52 in male and 84.55+8.16 in female
subjects [p=0.05]. The mean (+SD) blood pressure (mm
of Hg) of the study subjects were SBP: 115.22 £1.37
vs. 117.55+1.47 (male vs. female) and DBP: 77.14
+8.67 vs. 77.10 £ 8.40 (male vs. female). (Table I)

Table I Comparison of clinical-demographic features, IDRS & FINDRISC among subjects (N=518)

Demographic Features Male Female Total ANOVA

& Risk Scores (Mean £SD)  (Mean £SD) (Mean £SD)  F Value df P value
Age (yrs) 38.06+1.15 38.75+1.10 38.42+1.12 0.47 1 0.490

Height (m) 1.65+0.08 1.56+0.06 1.61+0.08 169.50 1 <0.001
Weight (kg) 71.27+1.22 61.67+1.00 60.29+1.21 95.56 1 <0.001
WC (cm) 85.99+8.52 84.55+8.16 85.24+8.36 3.84 1 0.050

BMI (kg/m?) 25.79+3.90 24.90+3.46 25.33+3.70 7.68 1 0.006

SBP (mm Hg) 115.2241.37  117.55+1.47 116.43+1.43 699.33 1 0.065

DBP (mm Hg) 77.14+8.67 77.10+8.40 77.1248.52 0.30 1 0.949

IDRS 45.50£17.05  52.23+19.26 48.99+18.52 17.60 1 <0.001
FINDRISC 7.33+4.31 8.86+5.22 8.12+4.86 12.99 1 <0.001

WC: Waist Circumference, BMI: Body Mass Index, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, IDRS:
Indian Diabetes Risk Score, FINDRISC: Finish Diabetes Risk Score, ANOVA: Analysis of Variance
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Risk assessment factors of IDRS

According to IDRS tool, most of the subjects were from
<35 years age group (male vs. female: 23.9% vs. 22.0%)
[p=0.12]. On the basis of waist circumference categories,
16.6% of female subjects had waist circumference >90
cm. But only 5.2% of male subjects had waist

circumference >100 cm [p<0.001]. According to physical
activity categories, only 19.3% of male and 24.3% of
female subjects do regular mild exercise or physical activity
at home or work place [p=0.19]. In context of family history,
30.5% of subjects had one diabetic parent and 19.3% had
both diabetic parent [p=0.52] (Tables II and III).

Table II Prevalence of risk assessment factors of IDRS for developing type 2 diabetes among Bangladeshi

subjects (N=518)

Risk Assessment Factors of IDRS Male Female Total
N (%) N (%) N (%)
Age (yrs) <35 Years 124(23.9) 114 (22.0) 238 (45.9)
35-49 Years 75 (14.5) 103 (19.9) 178 (34.4)
>50Years 50 (9.7) 52 (10.0) 102 (19.7)
Waist circumference Male Less than 90cm 123 (23.7) 123 (23.7)
(cm) >90-99 cm 99 (19.1) 99 (19.1)
>100 cm 27 (5.2) 27 (5.2)
Female  Less than 80 cm 74 (14.3) 74 (14.3)
80-89 cm 109 (21.0) 109 (21.0)
>90cm 86 (16.6) 86 (16.6)
Physical activity daily 30 min Regular Vigorous Exercise 1(0.2) 0(0.0) 1(0.2)
Regular Moderate Exercise 68 (13.1) 56 (10.8) 124 (23.9)
Regular Mild Exercise 100 (19.3) 126 (24.3) 226 (43.6)
No Exercise 80 (15.4) 87 (16.8) 167 (32.2)
Family History of Diabetes No Diabetes in Parents 129 (24.9) 131 (25.3) 260 (50.2)
One Parent is Diabetic 77 (14.9) 81 (15.6) 158 (30.5)
Both Parents are Diabetic 43 (8.3) 57 (11.0) 100 (19.3)

IDRS: Indian Diabetes Risk Score

Table III Association of risk factors of Indian Diabetes Risk Score among Bangladeshi adults (N=518)

Risk Assessment Factors of IDRS

A value df p value

Age (yrs) <35 Years
35-49 Years
>50 Years

Waist circumference Male Less than 90cm

(cm) >90-99 cm
>100 cm

Female Lessthan 80 cm

80-89 cm
>90cm

4.09 1 0.129

5.18 1 <0.001

5.18 1 <0.001

Physical activity daily 30 min Regular Vigorous Exercise 4.68 1 0.197
Regular Moderate Exercise
Regular Mild Exercise

No Exercise

Family History of Diabetes No Diabetes in Parents 1.30 1 0.520
One Parent is Diabetic
Both Parents are Diabetic

IDRS: Indian Diabetes Risk Score
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Risk assessment factors of FINDRISC

According to Finish diabetes risk assessment tools most
of the subjects were from < 45 years age group (Male
vs. Female: 33.2% vs. 35.7%); [p=0.69]. 48.8% had
BMI lower than 25 kg/m? and 11.6 % had BMI higher
than 30 kg/m?; [p=0.75]. 12.4% of female had waist
circumference >88 cm and 4.1% of male had waist
circumference > 102 cm; [p<0.001]. 69.5% of study
subjects do at least 30 minutes of daily physical activity

at work or during leisure time [p=0.84]. Most of the
subjects (62.2%) eat vegetables or fruits everyday;
[p<0.05]. 22.4% of the subjects take regular anti-
hypertensive medication; [p= 0.65]. Among subjects,
14.7 % had previous history of high blood glucose (i.e.
gestational diabetes, impaired fasting glucose, or
impaired glucose tolerance); [p<0.05]. Positive family
history for diabetic grandparent, aunt, uncle or first
cousin was 19.3% and for diabetic parent, brother, sister
or own child was 47.9 %; [p=0.89] (Table IV and V).

Table IV Prevalence of risk assessment factors of FINDRISC for developing type 2 diabetes among Bangladeshi

subjects (N=518)

Risk Assessment Factors of FINDRISC Male Female Total
N (%) N (%) N (%)
Age (yrs) <45 Years 172 (33.2) 185 (35.7) 357 (68.9)
45-54 Years 45 (8.7) 45 (8.7) 90 (17.4)
55-64 Years 26 (5.0) 35(6.8) 61 (11.8)
> 64 Years 6 (1.1) 4(0.8) 10 (1.9)
Family history of diabetes No 82 (15.8) 88 (17.0) 170 (32.8)
mellitus Grand Parent, aunt, uncle, 50 (9.7) 50 (9.7) 100 (19.3)
or first cousin
Parent, sibling , children 117 (22.6) 131 (25.3) 248 (47.9)
BMI (kg/m?) Normal: Lower than 118 (22.8) 135 (26.1) 253 (48.8)
25kg/m?
Over weight: 25-30 kg/m? 100 (19.3) 105 (20.3) 205 (39.6)
Obese: Higher than 30 kg/m? 31 (6.0) 29 (5.6) 60 (11.6)
Waist circumference (cm) Male Less than 94 cm 184 (35.5) 184 (35.5)
94-102 cm 45 (8.7) 45 (8.7)
More than 102 cm 21 (4.1) 21 (4.1)
Female Less than 80 cm 99 (19.1) 99 (19.1)
80-88 cm 106 (20.5) 106 (20.5)
More than 88 cm 64 (12.4) 64 (12.4)
Physical activity daily 30 min Yes 172 (33.2) 188 (36.3) 360 (69.5)
No 77 (14.9) 81 (15.6) 158 (30.5)
Vegetables, fruit or berry Every day 143 (27.6) 176 (34.6) 322 (62.2)
consumption Not every day 106 (20.5) 90 (17.4) 196 (37.8)
History of hypertension with or Yes 58 (11.2) 58 (11.2) 116 (22.4)
without anti-hypertensive No 191 (36.9) 211 (40.7) 402 (77.6)
History of previous high blood Yes 23 (4.4) 53 (10.2) 76 (14.7)
glucose (i.e. IFG, IGT, GDM) No 226 (43.6) 216 (41.7) 442 (85.3)

BMI: Body Mass Index; IFG: Impaired Fasting Glucose; IGT: Impaired Glucose Tolerance; GDM: Gestational Diabetes Mellitus;

FINDRISC: Finnish Diabetes Risk Score
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Table V Association of risk factors of Finish Diabetes Risk Score among Bangladeshi subjects (N=518)

Risk Assessment Factors of FINDRISC A value df p
Age (yrs) <45 Years 1.43 3 0.698
45-54 Years
55-65 Years
> 64 Years
Family history of Diabetes Mellitus No 0.23 2 0.891
Grand Parent, aunt, uncle,
or first cousin
Parent, sibling , children
BMI (kg/m?) Normal: Lower than 25kg/m?>  0.56 2 0.756
Over weight: 25-30 kg/m?
Obese: Higher than 30 kg/m?
Waist circumference(cm) Male Less than 94 cm 5.14 3 <0.001
94-102 cm
More than 102 cm
Female Less than 80 cm 5.18 3 <0.001
80-88 cm
More than 88 cm
Physical activity daily 30 min Yes 0.04 1 0.841
No
Vegetables, fruit or berry Every day 4.56 1 0.033
consumption Not every day
History of hypertensive with No 0.22 1 0.657
or without anti-hypertensive Yes
History of previous high blood No 11.31 1 0.001
glucose(i.e. IFG, IGT, GDM) Yes

BMI: Body mass index; FBG: fasting blood glucose; IFG: Impaired Fasting Glucose; IGT: Impaired Glucose Tolerance; GDM:
Gestational Diabetes Mellitus; FINDRISC: Finnish Diabetes Risk Score. Pearson chi-square = A value; df: degree of freedom;

p<0.05=significant

The IDRS predicted 10-year risk score of developing
T2DM was more in female subjects than male [p<0.05].
Among subjects, the mean (+SD) IDRS were 45.50+17.05
vs. 52.23 +19.26 (male vs. female) (Table I).

According to IDRS system, 37.8% of the subjects (male
vs. female: 14.8% vs. 23.0%) had high risk score for
developing diabetes. While 48.8% had moderate risk
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(male vs. female: 25.5% vs. 23.4%) and 13.3% had low
risk (male vs. female: 7.7 % vs. 5.6 %); [p<0.05]
(Figure 1).

The FINDRISC predicted 10-year risk score of
developing T2DM was more in female subjects than
male; [p<0.05]. Among subjects, the mean (£SD)
FINDRISC were 7.33+4.31 vs. 8.86 £ 5.22 (Male vs.
Female) (Table I).
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Figure 1 Distribution of study subjects according to
different categories of IDRS (N=518)

According to FINDRISC tools, 36.5% of the subjects
(male vs. female: 16.2% vs. 20.3%) had slightly elevated
diabetes risk score (DRS). While 14.3% had moderate
DRS (Male vs. Female: 6.4% vs. 7.9 %) and 8.3% had
high DRS (male vs. female: 1.9% vs.6.4%). Only 0.4%
had very high risk score; [p<0.05] (Figure2).
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Figure 2 Different categories of Finish diabetes risk
score among Bangladeshi subjects (N=518)

Comparison between two risk scores

In accordance with IDRS tool, 37.8% of the subjects
were in high risk category for developing diabetes (male
vs. female: 14.8% vs. 23.0%); [p<0.05] (Figure 1).
However, the predicted risk of FINDRISC tool for the

same category was lower (8.3 %; male vs. female: 1.9%
vs.6.4%); [p<0.05] (Figure 2).

Discussion

The systematic review>* shows that the predictive ability
of diabetes risk scores, which have been developed in
populations of varying ethnic backgrounds, differs
considerably between populations. Although collecting
data from a questionnaire is likely less costly and more
acceptable than methods of screening involving
biochemical measures such as blood glucose; but
difficulties in distributing questionnaires, the time
required to complete them, the complexity of computing
the results, issues related to misreporting (reporting
bias), and unavailability of some required information
may hamper their population-wide application.
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
data.3

This study examined whether the adoption of two
different validated risk-assessment tools would alter an
individual’s predicted risk of type 2 diabetes. The risk
assessment tools were chosen in this study primarily
because they feature in the NICE guidance, 3 and also
have common risk variables that make comparisons
feasible.

The main findings from this study demonstrated that
the risk of individual developing type2 diabetes was
dependent on which risk-assessment tool was used. It
was observed that 37.8% of subjects were predicted to
be in the high-risk category when the Indian Diabetes
Risk Score was used whereas Finish Diabetes Risk Score
declared 8.3% for the same category. These data
highlight the inconsistency of the predictive value of
these different risk assessment tools.

Conclusion

The results of this study indicate that the prevalence of
participants at risk for developing type 2 diabetes varies
considerably according to the scoring system used. 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.
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Limitations

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.

Conflicts of interest: Nothing to declare.
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