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Dr. Dinesh Kumar Raina in India, particularly in urban areas, where undiagnosed cases contribute significantly

to the disease burden. The Indian Diabetes Risk Score (IDRS) is a simple, validated
tool for early identification of individuals at risk, especially in resource-constrained
o ) ) settings. This study aimed to assess the risk of T2DM among females aged >30 years
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Department of General

Pradesh Methods: A cross-sectional study was conducted from March to August 2024 among
150 adult participants (70 females, 80 males) in an urban field practice area of a
Article Received:25-02-2025 tertiary care center in Northern India. Participants were selected using a convenient
sampling method, excluding those with a known diagnosis of diabetes. Data were
Article Accepted:25-04-2025 collected using a structured questionnaire including sociodemographic details and

IDRS components: age, abdominal circumference, physical activity, and family
history of diabetes. Statistical analysis was performed using SPSS, and associations
were evaluated using Chi-square tests (P<0.05 considered significant).

Results: Among the 150 participants, 14.7% were categorized as low risk, 26.7% as
moderate risk, and 58.6% as high risk for T2DM. A significant association was
observed between diabetes risk and gender (P=0.03), age (P<0.00001), occupational
status  (P=0.003), abdominal circumference (P<0.00001), physical activity
(P<0.00001), and family history of diabetes (P<0.00001). Over two-thirds of
participants had moderate-to-high diabetes risk, with sedentary lifestyle and
abdominal obesity being prominent contributing factors.

Conclusion: The IDRS effectively identified individuals at increased risk for T2DM,
particularly among females, older adults, and those with abdominal obesity or
sedentary habits. Community-based screening using IDRS, coupled with awareness
campaigns and lifestyle modification strategies, can aid in early detection and
prevention of diabetes. Training healthcare workers in IDRS application can facilitate
widespread risk assessment and targeted interventions.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is prevalent in India and is increasing at an alarming rate. Diabetes exemplifies the
Iceberg phenomenon, as the majority of cases remain undiagnosed. The clinical, social, and economic ramifications of
the condition can be mitigated through early detection of diabetes via appropriate screening methods, particularly in
individuals at elevated risk.[1] India exhibited a 9.3% prevalence of diabetes.[2] In India, 10.2% of women aged 18 to 69
have diabetes.[3] In East Delhi, the prevalence of diabetes is 18.3%, comprising 10.8% previously known cases and 7.5%
newly identified cases.[4] In the 21st century, non-communicable diseases have emerged as a significant public health
concern in India due to epidemiological shifts. Diabetes is a significant condition, regarded as a "disease of
urbanization." Although T2DM is increasingly prevalent among urban Indian adults, it is crucial to acknowledge that
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undiagnosed diabetes remains widespread.[5-7] Women engaged in diverse responsibilities at home and in the
community are more susceptible to particular risk factors, such as physical inactivity and central obesity, which elevate
the likelihood of developing diabetes. Gestational diabetes mellitus (GDM) denotes elevated blood glucose levels in
pregnant women. Gestational diabetes mellitus (GDM) is a potential risk factor for adverse perinatal outcomes and poses
a long-term risk for children to develop glucose intolerance and obesity. Gestational diabetes mellitus (GDM) is
significantly associated with hypertensive complications during pregnancy and an elevated risk of type 2 diabetes
mellitus (T2DM) subsequently.[8] Research concentrating on diabetes risk in urban females utilizing the Indian Diabetes
Risk Score (IDRS) is limited. The majority of the studies focused on the urban adult demographic. Data collection
occurred in the forenoon when the majority of adult males were likely absent from the residence due to occupational
commitments. Consequently, an endeavor was undertaken to execute this study, specifically among women in urban
Delhi.

IDRS was established at the Madras Diabetes Research Foundation by Mohan and colleagues. It is a validated instrument
for identifying individuals at elevated risk of developing T2DM. It comprises two non-modifiable risk factors: age and
family history, alongside two modifiable risk factors: abdominal obesity and physical activity. Reference [9] The
specifics of IDRS are presented in [Table 1].

The risk of diabetes is classified as low, moderate, and high based on IDRS scores of less than 30, between 30 and 59,
and greater than 60, respectively.

The population-based survey indicates that adults aged 30 years and older are eligible for diabetes screening.[ 10]
Evaluating the risk of T2DM in females aged >30 years enables timely lifestyle interventions. Therefore, it is crucial to
identify the substantial population of individuals with undiagnosed T2DM in India and commence early treatment
intervention.

The study aimed to ascertain the risk of Type 2 Diabetes Mellitus (T2DM) in females aged 30 years and older utilizing
the Indian Diabetes Risk Score (IDRS) within an urban resettlement colony in Dakshinpuri, Delhi. 2. To examine specific
factors correlated with the risk of T2DM in females aged 30 years and older among the study participants.

Table 1: Indian diabetic risk score.

Parameter Criteria Score
Age (completed years) <35 0
35-49 20
>50 30
Abdominal obesity-Waist = <80 0
circumference (cm)
80-89 10
>90 20
Physical activity Regular exercise plus strenuous work 0
Regular exercise or strenuous work 20
No exercise and sedentary work 30
Family history of diabetes No diabetes in parents 0
One diabetic parent 10
Both diabetic parents 20

IDRS: Indian diabetic risk score

MATERIAL AND METHODS

Study Design and Setting

A cross-sectional study was conducted to evaluate the risk of Type 2 Diabetes Mellitus (T2DM) in an urban population
using the Indian Diabetes Risk Score (IDRS). The study was carried out over a period of six months, from March 2024 to
August 2024, in a tertiary care center in northen India.

Study Population

A total of 150 adult participants aged 18 years and above were enrolled in the study. Participants were selected through a
convenient sampling method from the general population residing in the urban field practice area. Individuals previously
diagnosed with diabetes were excluded from the study.

Data Collection Tool

Data were collected using a structured questionnaire, which included sociodemographic details (such as age, gender,
marital status, education, occupation, and socioeconomic status) and components of the Indian Diabetes Risk Score
(IDRS). The IDRS includes four parameters:
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Age
Abdominal circumference
Physical activity
e  Family history of diabetes
Anthropometric measurements like abdominal circumference were taken using a non-stretchable measuring tape.

Scoring and Risk Categorization

Participants were categorized based on their IDRS scores as follows:
e  Low risk: Score < 30
e  Moderate risk: Score 30-50
e  High risk: Score > 60

Ethical Considerations
Informed consent was obtained from all participants before data collection. The confidentiality of participants’
information was strictly maintained. Ethical clearance for the study was obtained from the institutional ethics committee
prior to commencement.

Statistical Analysis

The collected data were compiled and analyzed using Microsoft Excel and SPSS software (version XX). Descriptive
statistics were used to summarize the data. Chi-square tests were applied to determine the association between the risk of
diabetes and various sociodemographic variables. A p-value of less than 0.05 was considered statistically significant.

RESULT

The study included 150 participants. The age distribution showed that 29% were under 35 years (n=44), 35.7% were
between 35-49 years (n=54), and 35.3% were aged 50 years or older (n=53). Regarding literacy status, 25% were
illiterate (n=38), 35.7% had completed primary education (n=54), 31.4% had studied up to middle school (n=47), 6% had
finished high school (n=9), while graduates, diploma holders, and postgraduates accounted for 1.3% (n=2), 0.3% (n=0.5
~ | participant), and 0.3% (n=0.5 = 1 participant), respectively. In terms of marital status, 89.7% were married (n=135),
5.3% were unmarried (n=8), 4.7% were widows (n=7), and 0.3% were widowers (n=0.5 = 1 participant). The
occupational status showed that 29% were farmers (n=44), 51.3% were laborers (n=77), 16% were housewives (n=24),
and 3.7% were self-employed (n=6). Socioeconomic status revealed that 0.3% belonged to the upper class (n=0.5 = 1
participant), 1.7% to the upper-middle class (n=3), 11% to the middle class (n=17), 61.7% to the lower-middle class
(n=93), and 25.3% to the lower class (n=38).

Table 1: Distribution of study participants according to sociodemographic characteristics (n = 150)

Variable Frequency (n=150), n (%)
Age group (years)

<35 44 (29.3)
35-49 54 (36.0)
>50 52 (34.7)
Literacy status

Iliterate 38 (25.3)
Primary 54 (36.0)
Middle school 47 (31.3)
High school 9 (6.0)
Graduate 2(1.3)
Diploma 0(0)
Postgraduate 0 (0)
Marital status

Married 135 (90.0)
Unmarried 8 (5.3)
Widow 7(4.7)
Widower 0 (0)
Occupational status

Farmers 44 (29.3)
Laborer 77 (51.3)
Housewives 24 (16.0)

Self-employed

5 (3.4)
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Socioeconomic status

Upper class 0 (0)

Upper middle 3(2.0)

Middle class 17 (11.3)

Lower middle 93 (62.0)

Lower class 37 (24.7)

Table 2: Distribution of study participants according to the components of the Indian Diabetic Risk Score tool (n =
150

IDRS tool components : Female (n=70) Male (n=80)
Age (years)
<35 12 (17.1) 34 (42.5)
35-49 29 (41.4) 22 (27.5)
>50 29 (41.4) 24 (30.0)
Abdominal circumference (cm)
<80 19 (27.1) 29 (36.3)
80-89 28 (40.0) 31 (38.8)
>90 23(32.9) 20 (25.0)
Physical activity
Vigorous exercise regular + strenuous labor 4 (5.7) 6 (7.5)
Moderate exercise or physical activity 10 (14.3) 11 (13.8)
Mild exercise or physical activity 5(7.1) 4 (5.0)
No exercise and sedentary lifestyle 51 (72.9) 59 (73.8)
Family history of diabetes
Both parents 2(2.9) 4 (5.0)
Either parent 12 (17.1) 5(6.3)
No family history 56 (80.0) 71 (88.8)

Among the 150 study participants, 70 were females and 80 were males. Regarding age distribution, among females,
17.1% were aged less than 35 years, 41.4% were between 3549 years, and 41.4% were 50 years or older. Among males,
42.5% were under 35 years, 27.5% were between 35-49 years, and 30% were aged 50 years or more. Concerning
abdominal circumference, 27.1% of females and 36.3% of males had measurements less than 80 cm; 40.0% of females
and 38.8% of males had abdominal circumferences between 80-89 cm; and 32.9% of females and 25.0% of males had
measurements greater than 90 cm. Regarding physical activity, 72.9% of females and 73.8% of males reported no
exercise and a sedentary lifestyle, while only a small proportion engaged in vigorous (5.7% females and 7.5% males) or
moderate exercise (14.3% females and 13.8% males). As for family history of diabetes, 80.0% of females and 88.8% of
males reported no family history of diabetes, whereas 17.1% of females and 6.3% of males had one parent with diabetes,
and 2.9% of females and 5.0% of males had both parents affected.

Table 3: Association between risk of diabetes mellitus and sociodemographic variables (n = 150)

Variable Low risk (n=22), Moderate risk (n=40), High risk (n=88), 2 (P, df)
n (%) n (%) n (%)

Gender 6.49 (0.03, 2)

Female 8 (36.4) 21 (52.5) 51 (58.0)

Male 14 (63.6) 19 (47.5) 37 (42.0)

Age group (years) 146.23
(<0.00001, 4)

<35 17 (77.3) 25 (62.5) 4 (4.5)

35-49 3(13.6) 10 (25.0) 39 (44.3)

>50 2(9.1) 5 (12.5) 45 (51.2)
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Socioeconomic 5.17 (0.74, 8)

status

Upper class 0 (0) 0 (0) 0 (0)
Upper middle 0 (0) 0(0) 1(1.1)
Middle 3(13.6) 4 (10.0) 10 (11.4)
Lower middle 14 (63.6) 23 (57.5) 55 (62.5)
Lower 5(22.8) 13 (32.5) 22 (25.0)
Occupational status 19.6 (0.003, 6)
Farmers 3(13.6) 11 (27.5) 19 (21.6)
Laborer 10 (45.4) 22 (55.0) 56 (63.6)
Housewives 7(31.8) 5 (12.5) 12 (13.6)
Self-employed 2(9.2) 2 (5.0) 1(1.1)

(P<0.05 considered statistically significant)

Among the 150 study participants, 22 (14.7%) were at low risk, 40 (26.7%) at moderate risk, and 88 (58.6%) at high risk
for diabetes mellitus according to the Indian Diabetic Risk Score. Gender was significantly associated with diabetes risk
(x*=6.49, P=0.03), with a higher proportion of females in the high-risk group (58%) compared to males (42%). Age was
highly significantly associated (¥*=146.23, P<0.00001); 77.3% of participants aged less than 35 years were in the low-
risk group, whereas 51.2% of those aged >50 years were in the high-risk group. Socioeconomic status did not show a
significant association (3>=5.17, P=0.74), with the majority across groups belonging to the lower-middle or lower class.
Occupational status was significantly associated (}*>=19.6, P=0.003); laborers predominantly fell into the high-risk group
(63.6%), while housewives were more in the low-risk category.

Table 4: Association between risk of diabetes mellitus and Indian diabetic risk score (IDRS) tool components

(n=150)
IDRS Tool Components = Low risk = Moderate risk | High risk  Total, n (P, df)
(n=22),n (%)  (n=40), n (%) (n=88), n (%) (%)
Abdominal 57.15
circumference (cm) (<0.00001, 4)
<80 6 (16.2) 25 (67.6) 6 (16.2) 37
(24.7)
80-89 8 (18.2) 4(9.1) 32 (72.7) 44
(29.3)
>90 8 (12.7) 11 (17.5) 44 (69.8) 63
(42.0)
Physical activity 34.56
(<0.00001, 6)
Vigorous exercise + 4 (40.0) 3(30.0) 3(30.0) 10 (6.7)
strenuous work
Moderate exercise 1(4.0) 11 (44.0) 13 (52.0) 25
(16.7)
Mild exercise 1(8.3) 3 (25.0) 8 (66.7) 12 (8.0)
No exercise and 16 (14.2) 23 (20.5) 73 (65.3) 112
sedentary work (74.7)
Family  history  of 41.45
diabetes (<0.00001, 4)
Both parents 1(10.0) 1(10.0) 8 (80.0) 10 (6.7)
Either parent 3 (13.6) 13 (59.1) 6 (27.3) 22
(14.7)
No family history 18 (14.1) 26 (20.3) 84 (65.6) 128
(85.3)

(P<0.05 considered statistically significant)

In the study comprising 150 participants, a significant association was observed between diabetes risk and the
components of the Indian Diabetic Risk Score (IDRS) tool. Abdominal circumference was highly associated with
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diabetes risk (3>=57.15, P<0.00001), with 69.8% of participants having a waist circumference >90 cm falling into the
high-risk category. Physical activity was another important factor (¥*=34.56, P<0.00001); 65.3% of sedentary individuals
were classified as high-risk, while those engaging in vigorous exercise were mostly in the low- or moderate-risk groups.
A significant association was also noted with family history of diabetes (y*>=41.45, P<0.00001); 80% of individuals with
both diabetic parents were in the high-risk group, whereas 65.6% without any family history were still at high risk,
suggesting the impact of lifestyle and other factors alongside genetic predisposition.

DISCUSSION

The study included a total of 150 adults, comprising 80 males (53%) and 70 females (47%). A similar male
predominance was observed in a study by Prasanna et al. in southern Karnataka, with 55% of participants being male and
45% female. [11] Anand et al. reported a female preponderance in Meerut, with 62.2% females and 37.8% males. [12]
The average age of participants was 44.05 &+ 13.88 years. Among the 150 participants, about 54 individuals (35.7%) were
aged between 35-49 years, and 53 individuals (35.3%) were aged 50 years and above, indicating that the majority were
middle-aged. Most participants (about 93 individuals, 61.7%) belonged to the lower middle class, and the majority (about
135 individuals, 89.7%) were married. Comparable sociodemographic attributes were likewise documented in other
studies. [13-15] Out of 150 participants, 87 (58.2%) were classified as high risk, 41 (27.2%) as moderate risk, and 22
(14.6%) as low risk for developing type 2 diabetes mellitus (T2DM) according to the IDRS screening tool. Khare et al.
from central India reported that 45.8% of study participants were at high risk for developing diabetes, while 35.9% and
18.2% were classified as low and moderate risk, respectively. [16] In a study conducted by Anand et al., 49.7% were
classified as moderate risk, 33.4% as high risk, and 16.9% as low risk. [12] Agarwal et al. reported that 53.5% of the
sample was classified as moderate risk. [17] A separate study conducted by Shashikantha et al. indicated that the majority
of the screening population fell within the moderate risk category (69.6%), while 21.2% were classified as high risk for
diabetes mellitus.[ 18]

Among the 150 participants, the risk of developing diabetes showed a significant association with gender (P = 0.03), with
around 33 females (47.6%) and about 30 males (37.7%) falling into the moderate-to-high risk categories. This could be
due to the greater tendency of fat accumulation in females and their relatively more sedentary lifestyle, as many spend
more time at home.

Comparable findings were documented in research by Anand et al.,[12] Prabhakar et al.,[19] and Namdev et al.[20],
indicating that females demonstrated a heightened susceptibility to diabetes, with a statistically significant association
between female gender and a moderate-to-high risk of diabetes development.

The likelihood of developing diabetes was markedly correlated with age group, exhibiting an escalating risk with
advancing age (P < 0.00001).

Among 150 participants, approximately 45 individuals aged above 50 years had a high risk of developing diabetes, while
only about 2 individuals aged below 35 years were classified as high risk. This elevated risk in older adults may be linked
to factors such as greater stress, declining immunity, and lower levels of physical activity. Shashikantha et al. in Meerut
also indicated that the risk of diabetes is positively correlated with age and weight. [18] A study conducted by Rawat et
al. in Uttar Pradesh indicated a statistically significant correlation between age and diabetes risk, revealing that
individuals over 40 years old exhibited a higher risk compared to those under 40 years old.[ 21] This additionally
substantiates the findings of the current study.

The employment status of the study participants was significantly correlated with the risk of developing diabetes (P =
0.003), with an elevated risk observed among daily laborers. This may be attributed to the demanding nature of the
occupation and the irregularity associated with shift work that these employees frequently encounter.

It is essential to examine the role of working conditions in the proliferation of type 2 diabetes. [22] Adithya et al. from
Vadodara identified a significant correlation between diabetes risk and factors such as occupation, smoking habits,
alcohol consumption, and age. [23] Despite the absence of a significant correlation between socioeconomic status and
diabetes risk in this study (P = 0.74), a higher proportion of participants at elevated risk for developing diabetes was
observed among individuals from lower middle and lower-class socioeconomic backgrounds (51%). This may be
attributed to individuals from lower socioeconomic groups lacking the financial means to access nutritious food and
quality healthcare. These individuals may also exhibit a lack of educational awareness regarding the risks associated with
diabetes. Patil and Patil in Mumbai also documented an inverse correlation between diabetes risk and socioeconomic
status. Individuals from lower socioeconomic strata exhibited insufficient awareness regarding the risk factors of
diabetes, including physical inactivity and poor dietary habits. [24]

Among the 150 participants, those with an abdominal circumference greater than 90 cm had a 61.4% high risk of
developing diabetes, while only 33.7% of those with an abdominal circumference less than 80 cm were at high risk.
Central obesity, as indicated by increased abdominal circumference, was significantly associated with a higher risk of
diabetes (P < 0.00001). This was consistent with the findings reported in studies by Anand et al.['?! and Choudhary et
al.[s]

In this study, around 63.2% of participants who did not engage in any physical activity had a high risk of developing
diabetes. In contrast, only about 21.1% of participants involved in vigorous physical activity were at high risk. The risk
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of diabetes was significantly associated with the level of physical activity (P < 0.00001), emphasizing the increased
danger linked to a sedentary lifestyle. This result was in line with the conclusions of several other studies.!-2¢]

In the present study, about 83% of participants with both diabetic parents were found to have a high risk of developing
diabetes. Meanwhile, approximately 70.6% of participants with either parent being diabetic were at moderate risk. This
association between family history and diabetes risk was statistically significant (P < 0.00001). Research conducted by
Prabhakar et al. [19]and Singh et al.[26] indicated a statistically significant correlation between a familial history of
diabetes and a moderate (41.5%) to high risk (60.6%) of developing the condition.

CONCLUSION
This study assesses the efficacy of the Indian diabetes risk score (IDRS) tool in identifying the diabetes risk profile of a
community. The risk of developing diabetes was moderate to high.

elevated for more than two-thirds of the study participants. These individuals were directed to the urban health center for
additional diagnostic evaluation and counseling. The likelihood of diabetes was elevated among females, older
individuals, and those engaged in high-stress professions. An expanding waistline, sedentary lifestyle, and a favorable
familial history of diabetes markedly elevated the risk of diabetes within the study cohort. A continuum-of-care strategy,
incorporating educational awareness and behavioral modification, is essential for managing diabetes risk within the
community. Healthcare professionals and community volunteers can be instructed in the utilization of the IDRS tool,
which identifies the risk of latent diseases such as diabetes, enabling the formulation of context-specific preventive
strategies.
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