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Abstract Received: 04/04/26
Insulin resistance (IR) is a major metabolic abnormality associated with obesity, dyslipidemia, and increased  Accepted: 02/06/26
cardiometabolic risk. The triglyceride—glucose (TyG) index has been proposed as a simple surrogate marker ~ Published: 09/06/26
for insulin resistance; however, its clinical utility remains under investigation. This study aimed to evaluate

the TyG index and its association with fasting blood glucose (FBG), fasting insulin, and the Homeostasis

Model Assessment of Insulin Resistance (HOMA-IR). In addition, its diagnostic performance for detecting

insulin resistance was assessed. A cross-sectional study was conducted on 108 participants. Anthropometric ~ Copyright: Author (s)
and biochemical data were collected, including FBG, fasting insulin, and triglycerides. The TyG index and  2026. Distributed under
HOMA-IR were calculated using standard equations. Insulin resistance was defined as HOMA-IR > 2.5.  Creative Commons CC-BY
Correlation analysis was performed using Pearson’s or Spearman’s methods according to data distribution. 4.0

Receiver operating characteristic (ROC) curve analysis was used to evaluate the diagnostic ability of the

TyG index. The TyG index showed significant positive correlations with FBG, fasting insulin, and HOMA-

IR. ROC curve analysis demonstrated fair discriminatory performance for detecting insulin resistance, with

an area under the curve (AUC) of 0.722 (95% confidence interval: 0.625-0.818, p < 0.001). The TyG index

demonstrated a significant association with established markers of insulin resistance and showed fair

diagnostic performance. It may serve as a simple and practical surrogate marker for insulin resistance in

clinical and epidemiological settings.

Keywords. Homeostasis Model Assessment of Insulin Resistance, Insulin Resistance, Triglyceride—Glucose

Index.

Introduction

Insulin resistance (IR) is a major metabolic abnormality associated with obesity, dyslipidemia, type 2 diabetes mellitus
(DM), and increased cardiometabolic risk [Ref]. Early identification of IR is clinically important for reducing the risk of
future metabolic and cardiovascular complications [1]. Although the hyperinsulinemic—euglycemic clamp technique
remains the gold standard for assessing insulin sensitivity, its complexity and limited applicability in routine clinical
practice have encouraged the use of simpler surrogate markers [2]. In addition, commonly used indices such as the
Homeostasis Model Assessment of Insulin Resistance (HOMA-IR) require insulin measurements, which may not
always be readily available in many healthcare settings [3].

The triglyceride/glucose (TyG) index has recently emerged as a simple, inexpensive, and reliable surrogate marker for
insulin resistance and is calculated from fasting triglyceride (TG) and fasting glucose levels (FBG). The TyG index has
demonstrated good correlation with insulin resistance and HOMA-IR in different populations [3]. Because of its low
cost and accessibility, the TyG index has gained increasing attention in both clinical and epidemiological research,
particularly in resource-limited settings where insulin assays may be expensive or unavailable. The present study
aimed to evaluate the TyG index among the study participants and to assess its association with insulin resistance—
related parameters, including fasting blood glucose, fasting insulin, and HOMA-IR. In addition, the diagnostic
performance of the TyG index for the detection of insulin resistance was evaluated. We hypothesized that the TyG index
would be significantly associated with HOMA-IR and could serve as a simple surrogate marker for insulin resistance
in the studied cohort.

Methods

Study design and participants

This cross-sectional study included a total of 108 participants aged between 12 and 25 years. Participants were selected
randomly from the local community (universities, schools, malls) during the period from March to May 2025, in Al-
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Bayda/Libya. Individuals with acute or chronic illness were excluded from the study. Written informed consent was
obtained from participants or their legal guardians prior to enrollment. The study protocol was approved by the ethical
committee of the Libyan Academy for Postgraduate Studies, Al-Jabal Al-Akhdar branch (Approval No. 004.H.25.9).

Anthropometric measurements

Anthropometric measurements were obtained from all participants in the fasting state by trained personnel using
standardized procedures. Body weight was measured to the nearest 0.1 kg using a digital electronic scale (InBody 770,
InBody Co., Ltd., Seoul, South Korea), while height was measured to the nearest 0.1 cm using a digital stadiometer (BSM
series, InBody Co., Ltd., Seoul, South Korea) with participants wearing light clothing and no shoes. BMI was calculated
using the standard formula: weight (kg)/height (m?).

Biochemical analysis

Venous blood samples were collected from all participants after an overnight fast of 8-12 hours under standardized
conditions. Blood samples were centrifuged, and serum was separated for biochemical analysis. FBG and TG levels
were measured using standard enzymatic colorimetric methods [4,5] at Al-Borj Laboratory, Al-Bayda, Libya. Serum
insulin levels were determined using commercially available immunoassay kits according to the manufacturer’s
instructions [6]. Homeostasis model assessment of insulin resistance (HOMA-IR) was calculated using the standard
formula: HOMA-IR = fasting insulin (uIU/mL) x fasting glucose (mg/dl) / 405. HOMA-IR above 2.5 indicates IR [7].
Triglyceride/glucose (TyG) index was calculated using the standard formula: TyG = In [TG (mg/dl) x FBG (mg/dl) / 2]

8.

Statistical analysis

All data were coded and analyzed using the Statistical Package for Social Sciences (SPSS) version 26.0 (IBM Corp.,
Armonk, NY, USA). The normality of data distribution was assessed using the Shapiro-Wilk test. Continuous variables
were presented as mean + standard deviation (SD) for normally distributed data or as median with interquartile range
(IQR) for non-normally distributed variables. Pearson's or Spearman’s rank correlation analysis was used to assess the
associations between variables according to the data distribution. Receiver operating characteristic (ROC) curve analysis
was performed to evaluate the diagnostic performance of the TyG index for insulin resistance. A p-value of less than
0.05 was considered statistically significant.

Results

(Table 1) presents the baseline demographic, anthropometric, and metabolic characteristics of the study population,
including glucose homeostasis and insulin resistance-related parameters. Of the total participants, 57 (52.8%) were
classified as having IR based on HOMA-IR > 2.5, while 51 (47.2%) were non-IR.

Table 1. Baseline characteristics of the study population

Variable Total cohort (n =108)
Age, years 145+5
Sex (male/female) 53/55
Weight, kg 54.3 +24
Height, cm 154 +19
BMI, kg/m? 23.5 (14 -45)
FBG, mg/dl 945+ 7.2
Insulin, pIU/ml 11.6 (2.6-32.0)
TG, mg/dl 79 (36-236)
HOMA-IR 2.7 (0.5-9.07)
TyG index 824+ 044

Data are presented as mean + SD or median (IQR), depending on the distribution; n, number of participants; BMI, body mass index; FBG, fasting
blood glucose; TG, triglyceride; HOMA-IR, homeostasis model assessment of insulin resistance; TyG, triglyceride/glucose.
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Correlation analysis, as shown in (Table 2), revealed a significant positive association between FBG, fasting insulin,
HOMA-IR, and the TyG index (Fig. 1).

Table 2. Correlation between the triglyceride/glucose (TyG) index and insulin resistance surrogate markers

r (p-value) HOMA-IR TyG index FBG Insulin
HOMA-IR 0.46 (<0.001) | 0.509 (<0.001) 0.992 (<0.001)
TyGindex | 0.460 (<0.001) 0.388 (<0.001) 0.445 (<0.001)
FBG 0.509 (<0.001) | 0.388 (<0.001)
Insulin 0.992 (<0.001) | 0.445 (<0.001) | 0.444 (<0.001)

FBG, fasting blood glucose; HOMA-IR, homeostasis model assessment of insulin resistance; TyG, triglyceride/glucose. Bold p-value indicates
statistical significance at P < 0.05
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Fig 1. Correlation between HOMA-IR and triglyceride-glucose (TyG) index among the study participants

ROC curve analysis demonstrated that the TyG index had a fair and statistically significant ability to predict insulin
resistance (Fig 2), with an area under the curve (AUC) of 0.722, a standard error (SE) of 0.049, and a 95% confidence
interval (CI) of 0.625-0.818 (p < 0.001)
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Fig 2. Receiver Operating Characteristic (ROC) curve analysis of Triglyceride-Glucose (TyG) index (blue line) and
HOMA-IR (red line) for the detection of insulin resistance

Discussion

In the present study, insulin resistance was defined using HOMA-IR values >2.5. The findings demonstrated significant
positive correlations between the triglyceride-glucose (TyG) index and FBG, fasting insulin, and HOMA-IR. These
results support the close association between the TyG index and established markers of insulin resistance. The TyG
index is derived from fasting triglyceride and fasting blood glucose measurements, which are metabolic parameters

closely associated with insulin sensitivity and glucose homeostasis [2]. Previous studies have similarly reported
significant associations between the TyG index and HOMA-IR, supporting its utility as a surrogate marker for insulin
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resistance in different populations [9, 10]. The observed correlations in the current study are consistent with these
findings and further support the metabolic relevance of the TyG index.

ROC curve analysis demonstrated that the TyG index had a fair discriminatory ability for detecting insulin resistance,
with an AUC of 0.722. Similar findings have been reported in previous studies, where the TyG index showed moderate
to good diagnostic performance for identifying insulin resistance [11,12]. These findings suggest that the TyG index
may be useful as a practical screening tool for metabolic dysfunction in clinical and epidemiological settings. An
important advantage of the TyG index is its simplicity and accessibility, as it can be calculated using routine laboratory
parameters without the need for insulin assays [10]. Compared with insulin-based indices, the TyG index may therefore
represent a more practical approach for the assessment of insulin resistance, particularly in settings with limited
laboratory resources.

Several limitations should be considered when interpreting the findings of the present study. First, the cross-sectional
design limits the ability to establish causal relationships. Second, insulin resistance was assessed using HOMA-IR rather
than the hyperinsulinemic-euglycemic clamp technique, which remains the reference standard for insulin sensitivity
assessment [13]. In addition, the relatively modest sample size may limit the generalizability of the findings.
Nevertheless, the study provides additional evidence supporting the potential utility of the TyG index as a simple
surrogate marker for insulin resistance.

Conclusion

The TyG index appears to be a useful and practical surrogate marker for insulin resistance. It may provide a simple
alternative tool for identifying insulin resistance in clinical and epidemiological settings, particularly where insulin-
based measurements are not readily available.
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