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ABSTRACT

Background: Diabetes mellitus is an increasing public health concern, and identification of individuals at risk during early adulthood
may facilitate timely preventive interventions. The Triglyceride-Glucose (TyG) Index is a simple biochemical surrogate marker of
insulin resistance, whereas the Indian Diabetes Risk Score (IDRS) provides a practical assessment of diabetes risk using demographic,
anthropometric, behavioural and family-history factors.

Methods: A cross-sectional study was conducted among 272 undergraduate medical students at a government tertiary care teaching
hospital over 18 months. Participants aged >18 years who were willing to participate were included, while students with diabetes,
cardiovascular disease or steroid use were excluded. Sociodemographic and lifestyle information was collected using a structured
questionnaire. Anthropometric measurements, including body mass index and waist circumference, were recorded. Fasting blood
samples were analysed for glucose and triglycerides. The TyG Index was calculated as In [fasting triglycerides (mg/dL) x fasting
glucose (mg/dL)/2]. Diabetes risk was assessed using IDRS. Correlations between TyG Index and IDRS components were evaluated,
with p<0.05 considered statistically significant.

Results: The mean age of participants was 19.97 + 1.02 years. Females constituted 69.5% and males 30.5% of the study population.
Mean BMI was 22.09 + 4.20 kg/m? and mean waist circumference was 85.99 + 7.56 cm. Mean fasting blood glucose, triglycerides
and TyG Index were 90.45 + 10.15 mg/dL, 115.85 £+ 36.61 mg/dL and 8.494 + 0.412, respectively. According to IDRS, 61.8% had
low risk, 36.8% moderate risk and 1.5% high risk. No significant correlation was observed between TyG and total IDRS (r=0.025,
p=0.678), waist score (r=0.048, p=0.428), physical activity score (r=0.003, p=0.960), or family-history score (r=—0.002, p=0.979).
Conclusion: TyG Index was not significantly associated with IDRS or its assessed components among these young adults. Further
longitudinal studies are warranted.
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INTRODUCTION

Diabetes mellitus is one of the most important non-
communicable diseases worldwide and represents a growing
public health challenge. India carries a substantial burden
of diabetes and prediabetes, with increasing prevalence
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mellitus (T2DM) develops through a complex interaction of
genetic and environmental factors, with insulin resistance
playing a central role in the early stages of disease. Insulin
resistance may develop years before the onset of clinically
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apparent diabetes, making early identification of individuals
at increased metabolic risk important for preventive
interventions.

Direct assessment of insulin resistance using the
euglycaemic-hyperinsulinaemic clamp is considered a
reference method but is expensive, technically demanding
and unsuitable for routine screening.? The Triglyceride-
Glucose (TyG) Index, calculated from fasting triglyceride
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and fasting glucose concentrations, has therefore emerged
as a simple and accessible surrogate marker of insulin
resistance. Guerrero-Romero et al. demonstrated a
significant relationship between TyG and insulin sensitivity
when compared with the euglycaemic-hyperinsulinaemic
clamp.? Subsequent studies have reported associations
of TyG with insulin resistance, metabolic syndrome and
incident T2DM, supporting its potential role in identifying
individuals at increased metabolic risk.’—*

However, diabetes risk is multifactorial and cannot be
adequately assessed using biochemical parameters alone.
Age, abdominal obesity, physical inactivity and family
history are important determinants of future diabetes risk.
The Indian Diabetes Risk Score (IDRS) was developed
by the Madras Diabetes Research Foundation as a simple
screening tool for identifying individuals at increased
risk of diabetes.® It incorporates four easily obtainable
parameters—age, waist circumference, physical activity
and family history of diabetes—and does not require
sophisticated laboratory investigations. This makes IDRS
particularly suitable for community-based screening and
resource-limited settings.

The usefulness of IDRS has also been demonstrated
among young populations. Studies conducted among
medical students in India have identified individuals
belonging to moderate- and high-risk categories despite
their relatively young age.’—° This is important because
young adulthood represents a critical period during which
sedentary behaviour, unhealthy dietary practices, increasing
adiposity and other lifestyle-related risk factors may begin
to accumulate. Early identification of these risk factors can
provide an opportunity for lifestyle modification before the
development of overt metabolic disease.

TyG and IDRS assess diabetes risk from different
perspectives. TyG is a biochemical surrogate related to
insulin resistance, whereas IDRS incorporates demographic,
anthropometric, behavioural and familial risk factors. Thus,
assessment of both measures in the same population may
provide complementary information regarding metabolic
and clinically estimated diabetes risk. A significant
correlation between the two could suggest that biochemical
metabolic risk parallels clinically assessed diabetes risk,
whereas a lack of correlation may indicate that the two
measures capture different dimensions of susceptibility.

Although both TyG and IDRS have been extensively
studied independently, relatively limited evidence is
available regarding their direct relationship among young
Indian adults. Examining the association of TyG with total
IDRS and its individual components may provide further

insight into the relationship between biochemical metabolic
status and established clinical risk factors.

Therefore, the present study was undertaken to assess
the Triglyceride-Glucose Index and Indian Diabetes Risk
Score among young adults and to determine the correlation
between TyG and total IDRS, as well as individual IDRS
components including waist score, physical activity score
and family-history score. The findings may contribute to
understanding simple approaches for early identification
of individuals who may benefit from preventive strategies
against future diabetes.

METHODOLOGY
A cross-sectional study was conducted among 272
undergraduate medical students aged >18 years at a
government tertiary care teaching hospital over a period
of 18 months. Participants with diabetes mellitus,
cardiovascular disease, or current steroid use were excluded.
A predesigned structured questionnaire was used to collect
information regarding sociodemographic characteristics,
lifestyle factors, and family history of diabetes. Diabetes
risk was assessed using the Indian Diabetes Risk Score
(IDRS), which incorporates age, physical activity,
family history of diabetes, and waist circumference.
Anthropometric measurements including height, weight,
body mass index, and waist circumference were recorded
using standard procedures.

After an overnight fast of 8-12 hours, approximately
5 mL of venous blood was collected from each participant.
Fasting plasma glucose and serum triglycerides were
estimated using enzymatic methods. The Triglyceride-
Glucose (TyG) Index was calculated using the formula: In
[fasting triglycerides (mg/dL) x fasting glucose (mg/dL)/2].

Continuous variables were expressed as mean +
standard deviation, while categorical variables were
presented as frequencies and percentages. The association
between TyG Index and total IDRS, as well as individual
IDRS components, was assessed using correlation analysis.
A p-value <0.05 was considered statistically significant.
Ethical approval was obtained from the institutional ethics
committee, and written informed consent was obtained from
all participants before enrolment.

RESULT

The study included 272 young adults with a mean age
of 19.97 £ 1.02 years. Females constituted 69.5% of
the participants, while males accounted for 30.5%. The
mean BMI was 22.09 + 4.20 kg/m? and the mean waist
circumference was 85.99 + 7.56 cm, indicating the

Research Article

339



Santosh Mote et al. / Indian J. Pharm. Biol. Res., 2026, 14(3):338-342

Table 1: Baseline Characteristics of Study Participants (n = 272)

Variable Finding
Age (years), mean = SD 19.97 £ 1.02
Male, n (%) 83 (30.5%)
Female, n (%) 189 (69.5%)
BMI (kg/m?), mean + SD 22.09 +4.20
Waist circumference (cm), mean + SD  85.99 + 7.56

Table 2: Biochemical Parameters and TyG Index among Study
Participants (n = 272)

Parameter Unit Mean + SD
Fasting blood mg/dL 90.45+10.15
glucose

Triglycerides mg/dL 115.85+36.61
TyG Index In[TG x FPG/2] 8.494 £ 0.412

Table 3: Correlation of TyG Index with IDRS Components and
Total IDRS (n =272)

Variable  Pearson correlation p-value  Significance
()

Waist 0.048 0.428 Not significant

score

Physical  0.003 0.960 Not significant

activity

score

Family —0.002 0.979 Not significant

history

score

Total 0.025 0.678 Not significant

IDRS

anthropometric profile of a predominantly young study
population.

The mean fasting blood glucose was 90.45 £ 10.15
mg/dL, while the mean triglyceride level was 115.85 +
36.61 mg/dL. The mean TyG Index was 8.494 + 0.412.
These biochemical findings provided the basis for
assessment of the TyG Index in relation to diabetes risk
assessed using IDRS.

According to IDRS classification, 168 (61.8%)
participants were categorized as low risk, 100 (36.8%) as
moderate risk, and 4 (1.5%) as high risk. Thus, although
the majority had low diabetes risk, more than one-third of
the participants had moderate risk, indicating the presence
of potentially modifiable diabetes-risk factors even in this
young population.

IDRS Risk Category
High risk=60,
15

Moderaterisk
30-50, 36.8

-

Low risk <30,
61.8

N Low risk<30 m Moderaterisk 30-50 ®Highrisk=60

Chart 1: Distribution of Participants According to IDRS Risk
Category (n =272)

Correlation analysis demonstrated no statistically significant
association between TyG Index and waist score (r = 0.048,
p = 0.428), physical activity score (r=0.003, p=0.960), or
family history score (r=—0.002, p=0.979). Similarly, TyG
showed a very weak positive correlation with total IDRS (r
=0.025, p=0.678), which was not statistically significant.
Therefore, this study did not demonstrate a significant
relationship between TyG Index and IDRS or its assessed
components among the young participants.

DISCUSSION

The present study evaluated the Triglyceride-Glucose (TyG)
Index and Indian Diabetes Risk Score (IDRS) among 272
young adults and examined the relationship between these
two measures. The study population was predominantly
young, with a mean age of 19.97 + 1.02 years, and females
constituted 69.5% of participants. This age profile is
important because diabetes and its metabolic risk factors
are increasingly recognized at younger ages, particularly
in populations undergoing rapid lifestyle and nutritional
transitions. The growing burden of diabetes in India and
globally highlights the importance of identifying individuals
at increased metabolic risk before the development of overt
disease.',?

The mean fasting blood glucose was 90.45 + 10.15
mg/dL and mean triglyceride level was 115.85+36.61 mg/
dL, resulting in a mean TyG Index of 8.494 + 0.412. TyG is
derived from fasting triglyceride and glucose concentrations
and has been proposed as a simple surrogate marker of
insulin resistance. Guerrero-Romero et al. demonstrated a
significant relationship between TyG and insulin sensitivity
measured using the euglycemic-hyperinsulinemic clamp,
supporting its use as an accessible metabolic marker.®
Subsequent studies have also reported the usefulness of
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TyG and related indices in identifying insulin resistance
and cardiometabolic risk.’,'®
In the present study, 61.8% of participants were
categorized as having low diabetes risk according to IDRS,
while 36.8% had moderate risk and 1.5% had high risk. The
predominance of low-risk individuals is understandable
given the very young age of the study population. The IDRS
was originally developed as a simple screening tool using
age, abdominal obesity, physical activity and family history
of diabetes.? Studies among young medical students have
similarly demonstrated that although most participants are
classified as low risk, a considerable proportion may fall
into the moderate-risk category. Vardhan et al. reported the
usefulness of IDRS among medical students, while Singh et
al. found that IDRS could identify varying levels of diabetes
susceptibility among young medical students.>.¢ Rajan and
Muthunarayanan also reported the applicability of IDRS for
diabetes-risk assessment among young medical students.”
The principal finding of the present study was the
absence of a statistically significant correlation between
TyG Index and total IDRS (r=0.025, p=0.678). Similarly,
TyG showed no significant correlation with waist score (r
= 0.048, p = 0.428), physical activity score (r = 0.003, p
=0.960), or family-history score (r = —0.002, p = 0.979).
This finding differs from studies demonstrating associations
between elevated TyG and future diabetes or metabolic risk.
Several cohort studies and meta-analyses have reported
that higher TyG values are associated with increased risk
of incident type 2 diabetes.!!.!3,!* However, these studies
largely involved broader or older populations with greater
variation in metabolic characteristics and diabetes risk.
The lack of association in the present study may
therefore partly reflect the characteristics of the study
population. Participants were predominantly young adults
with relatively normal fasting glucose and triglyceride
concentrations and limited age variation. Importantly,
all participants were younger than 35 years, resulting in
an age score of zero for every individual in the IDRS.
Consequently, one of the four components of IDRS
contributed no variability to the total score. This restricted
variability may have reduced the ability to demonstrate a
relationship between TyG and total IDRS. Furthermore,
IDRS and TyG assess different dimensions of metabolic
risk: TyG primarily reflects a biochemical surrogate of
insulin resistance, whereas IDRS incorporates demographic,
anthropometric, behavioural and hereditary risk factors.?.'?
The findings therefore suggest that TyG and IDRS
should not necessarily be considered interchangeable
measures. The absence of a significant correlation does

not imply that TyG lacks clinical relevance; rather, it may
indicate that biochemical insulin-resistance-related risk and
questionnaire-based diabetes susceptibility are not closely
aligned in a young, predominantly healthy population.
Previous systematic reviews have supported TyG as a
predictor of future type 2 diabetes, while emphasizing its
role as a surrogate metabolic marker rather than a diagnostic
test.!3, 14

CONCLUSION

The present study found that the majority of young adults
had low diabetes risk according to IDRS, although more
than one-third were classified as having moderate risk.
The mean TyG Index was 8.494 + 0.412. No statistically
significant correlation was observed between TyG Index
and total IDRS or its assessed components. These findings
suggest that TyG and IDRS may provide complementary
information regarding metabolic and diabetes risk in young
adults. Given the young age and relatively homogeneous
metabolic profile of the study population, further studies
involving larger and more diverse populations, with
longitudinal follow-up, are warranted to determine whether
TyG can improve early identification of individuals at future
risk of diabetes.

REFERENCES

1. Anjana RM, Unnikrishnan R, Deepa M, Pradeepa R, Tandon
N, Das AK, et al. Metabolic non-communicable disease health
report of India: the ICMR-INDIAB national cross-sectional
study (ICMR-INDIAB-17). Lancet Diabetes Endocrinol.
2023;11(7):474-489. doi:10.1016/S2213-8587(23)00119-5.

2. Guerrero-Romero F, Simental-Mendia LE, Gonzalez-Ortiz
M, Martinez-Abundis E, Ramos-Zavala MG, Hernandez-
Gonzalez SO, et al. The product of triglycerides and glucose,
a simple measure of insulin sensitivity. Comparison with
the euglycemic-hyperinsulinemic clamp. J Clin Endocrinol
Metab. 2010;95(7):3347-3351. doi:10.1210/jc.2010-0288.

3. LimJ,KimJ, Koo SH, Kwon GC. Comparison of triglyceride
glucose index, and related parameters to predict insulin
resistance in Korean adults: an analysis of the 2007-2010
Korean National Health and Nutrition Examination Survey.
PLoS One. 2019;14(3):¢0212963. doi:10.1371/journal.
pone.0212963.

4. Li X, Li G, Cheng T, Liu J, Song G, Ma H. Association
between triglyceride-glucose index and risk of incident
diabetes: a secondary analysis based on a Chinese cohort
study. Lipids Health Dis. 2020;19:236. doi:10.1186/s12944-
020-01403-7.

5. daSilvaA, Caldas APS, Rocha DMUP, Bressan J. Triglyceride-
glucose index predicts independently type 2 diabetes mellitus

risk: a systematic review and meta-analysis of cohort studies.
Prim Care Diabetes. 2020;14(6):584-593. doi:10.1016/j.

Research Article

341



Santosh Mote et al. / Indian J. Pharm. Biol. Res., 2026, 14(3):338-342

pcd.2020.09.001.

Mohan V, Deepa R, Deepa M, Somannavar S, Datta M.
A simplified Indian Diabetes Risk Score for screening for
undiagnosed diabetic subjects. J Assoc Physicians India.
2005;53:759-763.

Vardhan A, Adhikari Prabha MR, Kotian Shashidhar M,
Shankar N, Gupta S, Tripathy A. Value of Indian Diabetes
Risk Score among medical students and its correlation with
fasting plasma glucose, blood pressure and lipid profile. J Clin
Diagn Res. 2012;6(9):1528-1530.

Singh MM, Mangla V, Pangtey R, Garg S. Risk assessment
of diabetes using the Indian Diabetes Risk Score: a study
on young medical students from Northern India. Indian J
Endocrinol Metab. 2019;23(1):86-90. doi:10.4103/ijem.
IJEM_623_18.

Rajan R, Muthunarayanan L. Diabetes susceptibility
assessment using the Indian Diabetes Risk Score: a cross-
sectional analytical study on young medical students
in Chennai, South India. Cureus. 2023;15(12):e49795.
doi:10.7759/cureus.49795.

Research Article

342



