International Journal of Community Medicine and Public Health

Singh S et al. Int J Community Med Public Health. 2025 Oct;12(10):4448-4452

http://www.ijemph.com

pISSN 2394-6032 | eISSN 2394-6040

Original Research Article

DOI: https://dx.doi.org/10.18203/2394-6040.ijcmph20253237

From risk to prevention: diabetes screening in an urban community of
Uttara Kannada district

Shubhangini Singh*, P. H. V. Sanjay, Shabeena Tawar, Harpreet Singh

Department of Community Medicine, Armed Forces Medical College, Pune, Maharashtra, India

Received: 12 March 2025
Revised: 21 September 2025
Accepted: 22 September 2025

*Correspondence:
Dr. Shubhangini Singh,
E-mail: shubhangini368@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Diabetes is rapidly increasing in India due to urbanization, sedentary habits and unhealthy lifestyles.
Early identification of high-risk individuals is essential to prevent complications. The Indian Diabetes Risk Score
(IDRS) is a simple, low-cost tool that can be used in community settings. To assess the risk of type 2 diabetes among
adults aged 30-70 years in an urban community using the IDRS and to identify associated socio-demographic and
lifestyle factors.

Methods: A cross-sectional study was carried out among 448 adults selected through systematic random sampling in
an urban field practice area of Uttara Kannada district, Karnataka. Data were collected using a structured
questionnaire and anthropometric measurements. Diabetes risk was categorized as low, moderate or high using the
IDRS tool. Associations were tested using chi-square analysis.

Results: Older age, sedentary lifestyle, positive family history and increased waist circumference were significantly
associated with higher diabetes risk. Central obesity was the strongest predictor.

Conclusions: More than half of the study population was at moderate-to-high risk of diabetes. Incorporating IDRS-

based screening into primary health care and community programs can help in early detection and prevention.
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INTRODUCTION

Diabetes mellitus is a long-term metabolic condition
marked by raised blood glucose due to inadequate insulin
secretion, impaired insulin action or both. It is a major
global health problem that contributes significantly to
morbidity, disability and premature mortality. Chronic
complications include cardiovascular disease,
nephropathy, retinopathy, neuropathy and lower-limb
amputations, all of which impose a heavy burden on
health systems and economies.! According to the World
Health Organization, diabetes is one of the top ten causes
of death globally.? The International Diabetes Federation
(IDF) reported that in 2021, 537 million adults aged 20—
79 years were living with diabetes worldwide, a figure
expected to rise to 643 million by 2030 and 783 million
by 2045.> Low and middle-income countries bear the

greatest burden, with South Asia contributing a
significant share. India, in particular, has been recognized
as the diabetes capital of the world, with more than 77
million adults affected and another 25 million estimated
to be prediabetic.* The India state-level disease burden
initiative reported that the prevalence of diabetes in India
rose from 5.5% in 1990 to 7.7% in 2016, with marked
inter-state variation.’> Several risk factors are known to
influence the onset of type 2 diabetes. These include older
age, central obesity, physical inactivity and family
history.®’ Rapid urbanization, sedentary occupations,
unhealthy dietary patterns and psychosocial stress have
accelerated the rise in diabetes prevalence across all
socioeconomic strata in India. Evidence from longitudinal
and cross-sectional studies indicates that lifestyle
modification remains a cornerstone in prevention,
highlighting the need for timely identification of high-risk
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groups.® Globally, different diabetes risk assessment tools
have been developed, such as the Finnish diabetes risk
score (FINDRISC), the German diabetes risk score, the
Danish diabetes risk score and others.”'> These
instruments are designed to identify individuals at
elevated risk using simple clinical and lifestyle variables,
often without the need for biochemical investigations. In
India, Mohan et al developed the IDRS, which
incorporates  four key parameters age, Wwaist
circumference, physical activity and family history.!> The
IDRS is simple, non-invasive, cost-effective and
validated for use in community-based settings, making it
particularly useful in resource-limited contexts. In
addition to its simplicity, the IDRS can be used by
healthcare workers at the primary care level without
requiring specialized training. This makes it suitable for
mass screening programs. It also helps prioritize
individuals who may benefit most from further
biochemical testing, thereby optimizing limited health
resources. Furthermore, using such tools creates
opportunities for health education, as individuals
categorized at moderate or high risk can be counseled on
lifestyle modification before the onset of disease. Given
the rising burden of diabetes in India and the feasibility of
IDRS as a screening tool, it is important to assess
population-level risk in different communities. The
present study was undertaken in an urban community of
Uttara Kannada district, Karnataka, to estimate the
distribution of diabetes risk using IDRS and to identify
associated socio-demographic and lifestyle factors.

Objectives

To assess the risk of type 2 diabetes among adults aged
30-70 years using the IDRS tool. To identify the
association between socio-demographic and lifestyle
factors with diabetes risk. To provide evidence for
strengthening community-based diabetes prevention
strategies.

METHODS
Study design and setting

A community-based cross-sectional study was conducted
over a six-month period (July-December 2023) in the
urban field practice area of Uttara Kannada District,
Karnataka. This practice area caters to a semi-urban
population with mixed socioeconomic and occupational
backgrounds, providing a suitable environment for
studying lifestyle-related risk factors such as diabetes.

Study population

Adults between 30-70 years of age, of both sexes, who
had been permanent residents for at least six months were
considered eligible.  Exclusion criteria  included
individuals with a prior diagnosis of diabetes, pregnant
women and critically ill persons or those unable to
provide informed responses.

Sample size

The required sample size was estimated using the formula
for prevalence studies.

n=22xp(1-p)/d>

d> where Z=1.96 at 95% confidence, p=expected
prevalence, q=1-p and d=allowable error (5%). Using
these values, the calculated sample size was 384. To
account for a 15% non-response rate, the final target
sample size was 450. Ultimately, 448 participants were
enrolled, giving a response rate of 99.5%.

Sampling technique

Systematic random sampling was applied. A household
list of the field practice area was obtained and every kth
household was selected after determining a random
starting point. If multiple eligible participants were
present in a household, one was chosen by simple random
selection (lottery method). In cases where the selected
participant was unavailable despite two revisits, another
eligible household member was included. If no eligible
respondent was present, the next consecutive household
was approached.

Data collection tools and procedures

Data were collected using a pre-tested, semi-structured
questionnaire  administered  through  face-to-face
interviews by trained investigators. The questionnaire
captured.

Socio-demographic  details: Age, sex, education,
occupation, socioeconomic status.

Lifestyle factors: Dietary habits, physical activity level,
tobacco and alcohol use.

Family history: History of diabetes among first-degree
relatives.

Anthropometric measurements

Waist circumference was measured using a non-
stretchable measuring tape at the midpoint between the
lower margin of the last palpable rib and the iliac crest.
Measurements were recorded to the nearest 0.1 cm. Two
readings were taken and the average was used.
Standardized procedures recommended by the World
Health Organization (WHO) were followed to ensure
accuracy and reliability.

Assessment of diabetes risk
The IDRS, developed by Mohan et al, was used to assess

the risk of type 2 diabetes. It is based on four parameters,
age, waist circumference, physical activity.
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Family history of diabetes

Each parameter carries a weighted score and the total
score ranges from 0 to 100. Participants were categorized
as: low risk: <30, moderate risk: 30-50, high risk: >60

Data management and analysis

All data were entered into Microsoft Excel and checked
for accuracy. Analysis was performed using SPSS version
25. Descriptive statistics (means, percentages and
proportions) were used to summarize baseline
characteristics and risk categories. The Chi-square test
was applied to assess associations between categorical
risk factors and diabetes risk. A p value<0.05 was
considered statistically significant.

Ethical considerations

The study was approved by the Institutional Ethics
Committee. Written informed consent was obtained from
all participants before data collection. Confidentiality and
anonymity were maintained throughout the study.

RESULTS

A total of 448 participants were included in the study, of
whom 324 (72.3%) were males and 124 (27.7%) were
females.

Association with risk factors

Among participants aged 30-35 years (n=100), 25% were
low risk, 50% moderate risk, and 25% high risk. In the
36-50 years group (n=200), 30% were low risk, 50%
moderate risk, and 20% high risk. In the 51-70 years
group (n=148), 25.7% were low risk, 54.1% moderate
risk, and 20.2% high risk. A statistically significant
association was observed between age and diabetes risk
(x*=60.93, df=4, p<0.001), indicating that diabetes risk
increased with advancing age (Table 1).

Table 1: Association between age and risk of diabetes
among adults (n=448).

‘ Age group Lowrisk  Moderate High risk ‘
| (years (% risk (%) (% _
30-35 (n=100) 25.0 50.0 25.0
36-50 (n=200) 30.0 50.0 20.0
51-70 (n=148) 25.7 54.1 20.2
Total (n=448) 33.0 44.6 22.4

Among participants who exercised regularly (n=200),
40% were low risk, 50% moderate risk, and 10% high
risk. In contrast, among sedentary individuals (n=248),
27.4% were low risk, 56.5% moderate risk, and 16.1%
high risk. This association was statistically significant
(3?=52.54, df=2, p<0.001) (Table 2).

Among participants with a positive family history of
diabetes (n=120), 30% were low risk, 53.3% moderate
risk, and 16.7% high risk. Among those without a family

history (n=328), 48.8% were low risk, 41.5% moderate
risk, and 9.8% high risk. This association was statistically
significant (y>=14.59, df=2, p=0.002) (Table 3).

Table 2: Association between risk of diabetes and
exercise among adults (n=448).

Physical activit L, L OTT G T

y Y risk (%) risk (%)  risk (%)
Regular exercise
(n=200) 40.0 50.0 10.0
Sedentary (n=248) 27.4 56.5 16.1
Total (n=448) 33.0 44.6 22.4

Table 3: Association between risk of diabetes and
family history among adults (n=448).

Family history Low Moderate High risk
risk (%) risk (%) (%)

Positive (n=120) 30.0 53.3 16.7

Negative (n=328) 48.8 41.5 9.8

Total (n=448) 33.0 44.6 22.4

Among participants with increased waist circumference
(n=404), 34.7% were low risk, 49.5% moderate risk, and
15.8% high risk.In contrast, among those with normal
waist circumference (n=44), 90.9% were low risk and
9.1% moderate risk. This association was highly
significant (y>=148.6, df=2, p<0.001) (Table 4).

Table 4: Association between the risk of diabetes and
waist circumference among adults (N=448).

Waist Low risk Moderate
circumference (% risk (%) | risk (%
Normal (n=44) 90.9 9.1 0.0
Increased (n=404) 34.7 49.5 15.8

Total (n=448) 33.0 44.6 22.4

Overall risk distribution

33.0% were low risk, 44.6% moderate risk, and 22.4%
high risk. Thus, 67.0% (95% CI: 62.5-71.2) of the study
population were in the moderate-to-high risk categories.

DISCUSSION

This community-based study assessed diabetes risk
among 448 adults in an urban community of Uttara
Kannada district using the Indian Diabetes Risk Score
(IDRS). The results showed that more than half of the
study population (56.2%) fell into the moderate-to-high
risk categories, underscoring the growing burden of
diabetes risk in urban India. Age was a key determinant,
with 78% of participants aged 51-70 years at moderate-
to-high risk, compared to only 25% in the youngest group
(30-35 years). Physical inactivity also played a major
role: 70% of sedentary adults were at moderate-to-high
risk compared with 40% of those who exercised
regularly. Family history of diabetes was significantly
associated, with 70% of those with a positive family
history in the moderate-to-high risk group versus 51.3%
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of those without. Central obesity emerged as the strongest
predictor: 65.3% of participants with increased waist
circumference were at moderate-to-high risk compared to
only 9.1% with normal waist circumference. These
findings confirm that both non-modifiable factors (age,
family history) and modifiable risk factors (physical
inactivity, central obesity) contribute substantially to
diabetes susceptibility in this population.

Age and diabetes risk

Advancing age was strongly associated with diabetes risk.
In our study, nearly four out of five adults aged 51-70
years were in the moderate-to-high risk category,
compared with only one-fourth among those aged 30-35
years. This trend is consistent with Indian studies from
Chennai, Delhi and Kerala, as well as international
evidence from Finland and Germany, all of which
demonstrate that increasing age significantly elevates
diabetes risk.*!416:21

Physical activity and sedentary lifestyle

In the present study, approximately 70% of sedentary
individuals were at moderate-to-high risk, compared to
only 40% of those reporting regular exercise. These
findings align with Mohan et al., who reported a twofold
higher diabetes risk among individuals with low physical
activity, and with studies from Pune and North
India.!>!718 Evidence from the UK similarly demonstrates
that sedentary lifestyles nearly double the risk of
developing diabetes.?” This underlines the protective role
of physical activity and highlights the need for structured
community-based interventions promoting exercise.

Family history of diabetes

Our results showed that 70% of participants with a
positive family history were classified in the moderate-to-
high risk category, compared to 51.3% without such
history. The association was statistically significant
(p=0.002). These findings are consistent with studies
from Lucknow and other Indian cohorts, as well as
German data, which confirm the strong influence of
genetic predisposition on diabetes risk.'*-2! Family history
thus represents a critical high-risk marker requiring
targeted screening and counseling.

Central obesity and waist circumference

Central obesity emerged as the most powerful predictor in
our study. Nearly two-thirds (65.3%) of participants with
increased waist circumference were at moderate-to-high
risk, compared to only 9.1% of those with normal waist
circumference. This strong association (p<0.001) is
consistent with findings from Tamil Nadu, Madhya
Pradesh and Hyderabad, as well as international surveys
like NHANES 2228 Waist circumference, being a simple
and low-cost measurement, can serve as an essential
screening tool at the community level.

Comparison with other studies

The prevalence of high diabetes risk in our study (11.6%)
is comparable to Karnataka (12.5%) and Kerala (15%)
and within the 10-20% range reported by multicentric
Indian studies.!6-23-26

Similar prevalence has also been observed internationally
(Finland 13%, Germany 15%), suggesting that urban
Indian populations are already experiencing risk burdens
on par with high-income countries despite resource
limitations.*!-28

Public health implications

Our findings demonstrate the practical utility of the IDRS
for large-scale community screening. More than half of
adults being at risk emphasizes the urgency of integrating
IDRS into the NP-NCD. Primary health workers can
easily administer IDRS and measure waist circumference,
helping to identify high-risk individuals for referral,
lifestyle counseling or further biochemical testing. IEC
campaigns should prioritize awareness about physical
activity, healthy diet and the significance of waist
circumference as an indicator of risk. Community
initiatives like Karnataka’s “Namma Clinics” offer
models for integrating lifestyle counseling with routine
NCD screening and could be scaled nationally.’!

The strengths of this study include its large sample size,
community-based design, systematic sampling and use of
a validated, non-invasive screening tool. However, being
cross-sectional, it cannot establish causality. Physical
activity was self-reported, which may introduce bias and
biochemical confirmation of diabetes was not included.
Future research should adopt longitudinal designs with
laboratory validation to assess the predictive power of
IDRS more robustly.

CONCLUSION

The present study highlights that more than half of the
adults in an urban community of Uttara Kannada district
were at moderate-to-high risk of developing type 2
diabetes according to the Indian diabetes risk score.
Advancing age, family history of diabetes, physical
inactivity and central obesity were found to be significant
determinants, with waist circumference emerging as the
strongest predictor. These findings emphasize that both
non-modifiable and modifiable risk factors substantially
contribute to the diabetes burden in India.

The IDRS proved to be a simple, cost-effective and
reliable community screening tool that can be easily
implemented by primary health workers. Incorporating
IDRS-based screening into the NP-NCD and integrating it
within routine primary health care services can enable
early identification, lifestyle counselling and targeted
preventive interventions. With India facing an escalating
diabetes epidemic, early detection combined with
community-wide education and lifestyle modification
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strategies is essential to reduce the future burden of this
chronic disease.
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