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Introduction

Metabolic syndrome is characterized by the coexistence of 
metabolic abnormalities, including insulin resistance, atherogenic 
dyslipidemia, central obesity, and arterial hypertension. The 
presence of these conditions increases the risk of cardiovascular 
disease and type 2 diabetes mellitus [1]. In recent decades, the  

 
increasing prevalence of overweight and obesity, together with 
unhealthy dietary habits and sedentary lifestyles, has contributed 
to the growing burden of metabolic disorders. Therefore, 
preventive strategies aimed at reducing these risk factors and 
their associated complications are essential [2].
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Several biomarkers have been investigated to assess 
cardiometabolic risk. Among them, the Triglyceride-To-High-
Density Lipoprotein Cholesterol Ratio (TG/HDL-C), calculated 
by dividing serum triglyceride concentrations by HDL-C 
concentrations, has emerged as a simple and accessible marker. 
Previous studies have reported associations between elevated 
TG/HDL-C ratios, insulin resistance, metabolic syndrome, and 
cardiovascular risk [3].

In a study of young Mexican adults, Murguía-Romero et 
al. [4] reported a metabolic syndrome prevalence of 13.4%. 
The authors evaluated several indicators associated with this 
condition, including the TG/HDL-C ratio, and reported diagnostic 
performance measures supporting its potential utility in 
cardiometabolic risk assessment [5]. These findings highlight 
the relevance of investigating this ratio in young populations, 
although its performance for identifying insulin resistance should 
be evaluated separately from its ability to identify metabolic 
syndrome.

However, TG/HDL-C cutoff values and diagnostic performance 
may vary across populations [3,6]. Establishing population-
appropriate thresholds is therefore important for assessing 
the potential utility of this ratio in young Mexican adults. 
Accordingly, this study aimed to evaluate the association between 
the TG/HDL-C ratio and insulin resistance and to determine its 
discriminatory performance and optimal cutoff value in young 
Mexican adults, using a HOMA-IR value >2.5 as the operational 
criterion for insulin resistance.

Materials and Methods

Study Design and Population

An analytical cross-sectional study was conducted among 
university students at the Centro Universitario de Ciencias 
Exactas e Ingenierías (CUCEI), Universidad de Guadalajara, in the 
Guadalajara Metropolitan Area, Jalisco, Mexico. Participants were 
recruited through an open invitation between November 2025 
and March 2026.

Eligible participants were university students aged 18–30 
years who agreed to participate, provided informed consent, and 
had the information and biological samples required for the study. 
Individuals with a previous diagnosis of diabetes mellitus, those 
receiving pharmacological treatment for obesity or diabetes, and 
participants with incomplete data were excluded.

A total of 346 participants met the eligibility criteria and were 
included in the final analysis.

Anthropometric and Clinical Measurements

Body weight and body composition were assessed using 
a bioelectrical impedance analyzer (TANITA 30A). Height was 
measured using a stadiometer. Body Mass Index (BMI) was 
calculated as body weight in kilograms divided by height in 

meters squared (kg/m²). Waist circumference was measured 
using a measuring tape at the level of the umbilicus.

Blood pressure was measured using a digital 
sphygmomanometer in accordance with the applicable Mexican 
Official Standard for the prevention, treatment, and control of 
arterial hypertension [7]. The blood pressure cuff was placed on 
the upper arm above the elbow crease.

Anthropometric and clinical measurements were recorded for 
subsequent statistical analysis. Obesity was defined as a BMI ≥30 
kg/m².

Biochemical Measurements

Fasting venous blood samples were collected for biochemical 
analyses. Serum glucose, Triglyceride (TG), and High-Density 
Lipoprotein Cholesterol (HDL-C) concentrations were determined 
using a Biosystems A15 automated clinical chemistry analyzer 
based on wet chemistry methods.

Fasting insulin concentrations were measured using an 
Enzyme-Linked Immunosorbent Assay (ELISA) manufactured by 
Mexlab.

Calculation of the TG/HDL-C Ratio and HOMA-IR

The triglyceride-to-high-density lipoprotein cholesterol ratio 
(TG/HDL-C) was calculated by dividing the fasting serum TG 
concentration by the fasting serum HDL-C concentration. Both 
measurements were expressed in mg/dL.

( ) ( )/ -  / / - /TG HDL C ratio TG mg dL HDL C mg dL=

Insulin resistance was assessed using the homeostatic model 
assessment of insulin resistance (HOMA-IR), calculated as follows:

( ) ( )- [  cos /  / ]

405

HOMA IR fasting glu e mg dL fasting insulin U mLµ= ×

Insulin resistance was operationally defined as a HOMA-IR 
value >2.5. Participants were classified into two groups: those 
with insulin resistance (HOMA-IR >2.5) and those without insulin 
resistance (HOMA-IR ≤2.5).

Statistical Analysis

Continuous variables were summarized as means and standard 
deviations, whereas categorical variables were expressed as 
frequencies and percentages. Differences in continuous variables 
between participants with and without insulin resistance were 
assessed using Student’s t-test.

The association between the TG/HDL-C ratio and HOMA-
IR was evaluated using Spearman’s rank correlation coefficient 
and Pearson’s correlation coefficient. Linear regression analysis 
was performed with log-transformed HOMA-IR as the dependent 
variable and the TG/HDL-C ratio as the independent variable.
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The discriminatory performance of the TG/HDL-C ratio 
for identifying insulin resistance was assessed using Receiver 
Operating Characteristic (ROC) curve analysis. The area under 
the ROC curve (AUC) and its 95% Confidence Interval (CI) were 
calculated. The optimal cutoff value was determined using the 
Youden index, calculated as sensitivity + specificity − 1. At the 
selected threshold, sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV), and overall classification 
accuracy were calculated.

Exploratory subgroup analyses were conducted according 
to obesity status, defined as BMI ≥30 kg/m², to examine the 
association between the TG/HDL-C ratio and HOMA-IR among 
participants with and without obesity. The Spearman and Pearson 
correlation coefficients were calculated separately for each 
subgroup. An exploratory comparison of the Spearman correlation 
coefficients between obesity strata was also performed.

Additional sex-stratified ROC analyses were conducted to 
evaluate the discriminatory performance of the TG/HDL-C ratio 
separately in women and men. For each sex-specific analysis, 
the AUC, 95% CI, optimal cutoff value, sensitivity, specificity, 
and Youden index were determined. The 95% CIs for the sex-
specific AUC estimates were calculated using stratified bootstrap 
resampling.

All statistical analyses were performed using Python. 
All statistical tests were two-sided, and a p-value <0.05 was 
considered statistically significant.

Ethical Considerations

The study was conducted in accordance with the ethical 
principles applicable to research involving human participants. 
The research protocol was reviewed and registered by the Ethics 
Committee of the Western Biomedical Research Center (Centro de 
Investigación Biomédica de Occidente, CIBO), under registration 
number R-2023-1305-011. All participants provided informed 
consent before enrollment in the study.

Results

Characteristics of the Study Population

A total of 346 young adults were included in the analytical 
sample. The mean age was 20.8 ± 2.0 years, and 255 participants 
(73.7%) were female. Based on the predefined HOMA-IR criterion 
(>2.5), 80 participants (23.1%) were classified as having insulin 
resistance, whereas 266 (76.9%) were classified as not having 
insulin resistance. The characteristics of the study population, 
stratified according to insulin resistance status, are presented in 
(Table 1).

Table 1: Anthropometric and biochemical characteristics of participants according to insulin resistance status.

Variable Total (n=346) No RI (n=266) RI (n=80) p value

Age, years 20.8 ± 2.0 20.9 ± 2.0 20.6 ± 2.0 0.394

Female, n (%) 255 (73.7) 195 (73.3) 60 (75.0) 0.876

BMI, kg/m² 24.2 ± 4.6 23.4 ± 3.9 27.0 ± 5.7 <0.001

Waist circumference, cm 84.8 ± 12.4 83.2 ± 11.4 90.3 ± 14.3 <0.001

Systolic BP, mmHg 115.4 ± 13.6 114.4 ± 13.5 118.6 ± 13.5 0.015

Diastolic BP, mmHg 75.5 ± 9.9 74.9 ± 10.0 77.6 ± 9.3 0.029

Glucose, mg/dL 83.5 ± 9.2 82.5 ± 8.2 87.0 ± 11.2 0.001

Insulin, μU/mL 9.8 ± 9.6 6.2 ± 2.8 21.7 ± 13.8 <0.001

HOMA-IR 2.06 ± 2.35 1.25 ± 0.55 4.75 ± 3.69 <0.001

Triglycerides, mg/dL 89.6 ± 47.6 84.2 ± 42.6 107.5 ± 58.3 0.001

HDL-C, mg/dL 51.6 ± 11.2 52.2 ± 11.1 49.6 ± 11.2 0.065

TG/HDL-C 1.85 ± 1.20 1.70 ± 1.00 2.35 ± 1.61 <0.001

Data are presented as mean ± standard deviation or n (%). P-values correspond to comparisons between participants with and without insulin 
resistance. BMI, body mass index; BP, blood pressure; HDL-C, high-density lipoprotein cholesterol; HOMA-IR, homeostatic model assessment of 
insulin resistance; RI, insulin resistance; TG, triglycerides; TG/HDL-C, triglyceride-to-high-density lipoprotein cholesterol ratio.

Participants with insulin resistance showed a less favorable 
anthropometric and biochemical profile than those without 
insulin resistance. BMI and waist circumference were higher 
among participants with insulin resistance (27.0 ± 5.7 vs. 23.4 ± 
3.9 kg/m² and 90.3 ± 14.3 vs. 83.2 ± 11.4 cm, respectively; both p 
< 0.001). Systolic and diastolic blood pressure were also higher in 
the insulin-resistant group (p = 0.015 and p = 0.029, respectively).

Regarding biochemical variables, participants with insulin 
resistance had higher fasting glucose (87.0 ± 11.2 vs. 82.5 ± 
8.2 mg/dL, p = 0.001) and markedly higher fasting insulin 
concentrations (21.7 ± 13.8 vs. 6.2 ± 2.8 μU/mL, p < 0.001). 
Triglyceride concentrations were also higher among participants 
with insulin resistance (107.5 ± 58.3 vs. 84.2 ± 42.6 mg/dL, p = 
0.001), whereas HDL-C concentrations did not differ significantly 
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between groups (49.6 ± 11.2 vs. 52.2 ± 11.1 mg/dL, p = 0.065).

Importantly, the TG/HDL-C index was higher among 
participants with insulin resistance than among those without 
insulin resistance (2.35 ± 1.61 vs. 1.70 ± 1.00, p < 0.001). These 
findings indicate that higher TG/HDL-C values were observed 
in participants with insulin resistance and provide the basis for 
evaluating its association with HOMA-IR and its discriminatory 
performance in subsequent analyses.

Association between TG/HDL-C and HOMA-IR

The association between the TG/HDL-C index and HOMA-IR 
was evaluated in the 346 participants included in the analytical 

sample. A positive and statistically significant correlation was 
observed between TG/HDL-C and HOMA-IR (Spearman’s ρ = 
0.246, p < 0.001), indicating that higher TG/HDL-C values were 
associated with higher levels of insulin resistance. Pearson’s 
correlation analysis yielded a similar positive association (r = 
0.199, p < 0.001).

In the linear regression analysis using log-transformed HOMA-
IR as the dependent variable, TG/HDL-C remained positively 
associated with the outcome (β = 0.158, p < 0.001), although the 
proportion of explained variance was limited (R² = 0.066). Overall, 
these findings indicate a positive but modest association between 
TG/HDL-C and HOMA-IR (Figure 1).

Figure 1: Association between the TG/HDL-C ratio and HOMA-IR in young Mexican adults.

Each point represents an individual participant. The solid line represents the linear trend. Spearman’s correlation coefficient was ρ 
= 0.246 (p < 0.001).

Table 2: Diagnostic performance of the TG/HDL-C ratio for identifying insulin resistance.

Measure Estimate

AUC 0.635

95% CI 0.559–0.705

Optimal cut-off 2.558

Sensitivity 37.50%

Specificity 86.80%

Youden index 0.243

Positive predictive value 46.20%

Negative predictive value 82.20%

Accuracy 75.40%

AUC, area under the receiver operating characteristic curve; CI, confidence interval; NPV, negative predictive value; PPV, positive predictive value. 
Insulin resistance was defined as HOMA-IR >2.5.
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Diagnostic Performance of TG/HDL-C for Insulin 
Resistance

The discriminatory performance of the TG/HDL-C index 
for identifying insulin resistance was evaluated using Receiver 
Operating Characteristic (ROC) curve analysis. The area under the 
curve (AUC) was 0.635 (95% CI: 0.559–0.705), indicating a modest 
discriminatory capacity of TG/HDL-C for insulin resistance in this 

population.

The optimal TG/HDL-C cut-off identified using the Youden 
index was 2.558. At this threshold, the sensitivity was 37.5% and 
the specificity was 86.8%, yielding a Youden index of 0.243. The 
positive and negative predictive values were 46.2% and 82.2%, 
respectively, with an overall accuracy of 75.4% (Table 2) (Figure 
2).

Figure 2: Receiver operating characteristic curve of the TG/HDL-C ratio for identifying insulin resistance.

Insulin resistance was defined as HOMA-IR >2.5. The area under the curve was 0.635 (95% CI: 0.559–0.705). The optimal TG/
HDL-C cut-off identified by the Youden index was 2.558, with a sensitivity of 37.5% and specificity of 86.8%.

Exploratory Analysis According to Obesity Status 

To explore whether obesity status influenced the association 
between TG/HDL-C and HOMA-IR, participants were stratified 
according to BMI, using a threshold of ≥30 kg/m² to define 
obesity. Among the 346 participants, 41 (11.8%) met the criterion 
for obesity, whereas 305 (88.2%) did not.

A positive correlation between TG/HDL-C and HOMA-IR 
was observed in both groups. Among participants with obesity, 
the Spearman correlation coefficient was ρ = 0.242 (p = 0.128), 
whereas among those without obesity, the correlation was ρ = 

0.186 (p = 0.001). Thus, although the magnitude of the correlation 
was numerically higher among participants with obesity, it did not 
reach statistical significance, likely reflecting the smaller sample 
size of this subgroup.

Pearson correlation analyses showed a similar pattern, with 
r = 0.090 (p = 0.577) among participants with obesity and r = 
0.169 (p = 0.003) among those without obesity. An exploratory 
comparison of the Spearman correlation coefficients between the 
two groups did not identify a statistically significant difference (p 
= 0.733) (Table 3).

Table 3: Correlations between the TG/HDL-C ratio and HOMA-IR according to obesity status.

Group n Spearman’s ρ p Pearson’s r p

Obesity (BMI ≥30 kg/m²) 41 0.242 0.128 0.09 0.577

No obesity (BMI <30 kg/m²) 305 0.186 0.001 0.169 0.003

Overall 346 0.246 <0.001 0.199 <0.001

Obesity was defined as BMI ≥30 kg/m². BMI, body mass index; HOMA-IR, homeostatic model assessment of insulin resistance; TG/HDL-C, 
triglyceride-to-high-density lipoprotein cholesterol ratio.
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Overall, these findings do not provide evidence that obesity 
status substantially modifies the association between TG/HDL-C 
and HOMA-IR in this population.

Sex-Stratified Diagnostic Performance of TG/HDL-C

Finally given the known sex-related differences in HDL-C 
concentrations, the diagnostic performance of TG/HDL-C was 
additionally evaluated separately in women and men. Among 
women (n = 255), 60 participants met the criterion for insulin 
resistance. The AUC was 0.656 (95% CI: 0.571–0.738), with an 
optimal TG/HDL-C cut-off of 1.625 according to the Youden index. 
At this threshold, sensitivity was 60.0% and specificity was 66.7%, 
yielding a Youden index of 0.267.

Among men (n = 91), 20 participants were classified as having 
insulin resistance. The AUC was 0.579 (95% CI: 0.432–0.724). 
The optimal cut-off was 2.558, with a sensitivity of 45.0% and 
specificity of 76.1%, resulting in a Youden index of 0.211.

Overall, the sex-stratified analysis showed differences in the 
discriminatory performance and optimal threshold of TG/HDL-C 
between women and men, with a lower optimal cut-off and 
higher AUC observed in women. These findings suggest that the 
performance of TG/HDL-C may vary according to sex; however, 
the estimates, particularly among men, should be interpreted 
cautiously given the smaller number of participants with insulin 
resistance (Table 4) (Figure 3).

Table 4: Sex-stratified diagnostic performance of the TG/HDL-C ratio for identifying insulin resistance.

Sex n IR cases AUC 95% CI Optimal cut-off Sensitivity (%) Specificity (%) Youden index

Women 255 60 0.656 0.571–0.738 1.625 60 66.7 0.267

Men 91 20 0.579 0.432–0.724 2.558 45 76.1 0.211

Insulin resistance was defined as HOMA-IR >2.5. The optimal cutoff was determined using the Youden index. AUC, area under the receiver 
operating characteristic curve; CI, confidence interval; IR cases, participants classified as insulin resistant.

Figure 3: Sex-stratified receiver operating characteristic curves of the TG/HDL-C ratio for identifying insulin resistance. 

Insulin resistance was defined as HOMA-IR >2.5. The AUC was 0.656 (95% CI: 0.571–0.738) in women and 0.579 (95% CI: 0.432–
0.724) in men. The optimal TG/HDL-C cut-offs according to the Youden index were 1.625 in women and 2.558 in men.

Discussion

Principal Findings

In this sample of 346 young adults, 23.1% met the study 

criterion for insulin resistance (HOMA-IR >2.5). Participants 
classified as insulin resistant showed higher BMI, waist 
circumference, blood pressure, fasting glucose, fasting insulin, and 
triglyceride concentrations than those without insulin resistance, 
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whereas HDL-C concentrations did not differ significantly. These 
findings indicate a less favorable anthropometric and biochemical 
profile among participants with insulin resistance. However, the 
cross-sectional design precludes establishing temporal or causal 
relationships between these variables.

The greater general and central adiposity observed 
among participants with insulin resistance is consistent with 
previous evidence linking waist circumference to HOMA-IR. In a 
nationwide Korean study of 20,202 adults, waist circumference 
remained positively associated with HOMA-IR in both sexes after 
multivariable adjustment [7]. Similarly, a study of young adults 
aged 18–24 years reported higher BMI, waist circumference, 
and blood pressure among participants with elevated TG/HDL-C 
ratios [8]. These findings provide context for the anthropometric 
differences observed in the present study, although they do 
not establish whether adiposity precedes insulin resistance or 
whether both develop concurrently.

Regarding the biochemical profile, higher triglyceride 
concentrations contributed to the pattern observed in the TG/
HDL-C ratio, whereas HDL-C concentrations did not differ 
significantly between groups. Because the ratio is calculated from 
both lipid components, their independent contributions cannot be 
established from these findings alone. In a study of 2,244 Mexican 
university students aged 17–24 years, Murguía-Romero et al. 
[4] reported associations between the TG/HDL-C ratio, insulin 
resistance, and cardiometabolic risk, using sex-specific thresholds 
[4]. Mederos-Torres et al. [8] likewise reported associations 
between the ratio and HOMA-IR, BMI, waist circumference, 
and blood pressure in young adults [8]. Together, these studies 
support investigating TG/HDL-C as a complementary marker of 
metabolic abnormalities in young populations.

In the present study, TG/HDL-C was positively associated with 
HOMA-IR, although the correlations were modest (Spearman’s ρ 
= 0.246; Pearson’s r = 0.199). The linear regression model also 
showed a positive association with log-transformed HOMA-IR (β 
= 0.158; p < 0.001), but explained only 6.6% of its variability (R² 
= 0.066). Thus, TG/HDL-C was associated with insulin resistance 
but accounted for only a small proportion of the observed 
variation in HOMA-IR.

Comparison with Previous Studies

Previous studies have reported stronger associations and 
better discriminatory performance in some populations. In a 
multiethnic primary prevention cohort, Gašević et al. [9] reported 
correlations between TG/HDL-C and insulin resistance ranging 
from 0.372 to 0.597 across groups, with AUC values ranging 
from 0.676 to 0.777 [9]. A review of 32 studies involving 49,782 
participants also concluded that the performance and cutoff 
values of the ratio may vary according to sex and ethnicity [10]. 
Compared with these findings, the association and discriminatory 
performance observed in the present sample were more limited, 
emphasizing the importance of population characteristics when 

interpreting the ratio.

ROC analysis yielded an AUC of 0.635 (95% CI: 0.559–
0.705), indicating modest discriminatory ability for identifying 
insulin resistance. The Youden-derived cutoff of 2.558 showed 
a sensitivity of 37.5% and a specificity of 86.8%. Although 
specificity was relatively high, the low sensitivity indicates that 
many participants meeting the HOMA-IR criterion would not be 
identified at this threshold. Therefore, this cutoff should not be 
used alone to rule out insulin resistance.

The predictive values should also be interpreted in the context 
of the 23.1% prevalence of insulin resistance in this sample. The 
PPV was 46.2%, and the NPV was 82.2%. Overall classification 
accuracy was 75.4%, slightly below the 76.9% proportion of 
participants without insulin resistance. Consequently, accuracy 
alone does not demonstrate an advantage over classifying every 
participant as not insulin resistant. These findings support 
considering TG/HDL-C as a complementary indicator rather than 
a stand-alone screening test.

The AUC in the present study was lower than the value of 0.88 
reported by Sigudu et al. [11] in 781 South African adults aged 
20–29 years, in whom sensitivity was 82.1% and specificity was 
85.0% for identifying insulin resistance defined as HOMA-IR ≥2.5 
[11]. However, 39.1% of participants in that study had diabetes, 
making direct comparison difficult. Differences in population 
characteristics, the distribution of metabolic variables, and the 
operational definition of insulin resistance may have contributed 
to the differing estimates. The discrepancy cannot be attributed 
to a single factor.

Cutoff values reported in other populations also illustrate 
the importance of context. Murguía-Romero et al. [4] used TG/
HDL-C thresholds above 2.5 in women and 3.5 in men among 
Mexican university students [4]. Gašević et al. [9] also reported 
differences in the ratio’s performance across ethnic groups [9]. 
These thresholds are not directly interchangeable with the cutoff 
derived in the present study because populations and definitions 
of insulin resistance differ. Accordingly, the value of 2.558 should 
be considered exploratory and requires external validation.

Sex- and Obesity-Stratified Analyses

The exploratory analysis by obesity status did not provide 
sufficient evidence that obesity modified the association between 
TG/HDL-C and HOMA-IR. The Spearman correlation was 
statistically significant among participants without obesity (ρ = 
0.186; p = 0.001), but not among those with obesity (ρ = 0.242; 
p = 0.128). However, the direct comparison between correlation 
coefficients was not statistically significant (p = 0.733). A significant 
association in one subgroup and a nonsignificant association 
in another does not establish a difference between the groups. 
Moreover, the obesity subgroup included only 41 participants, 
limiting the precision of its estimate. These findings therefore do 
not demonstrate that the association is identical across obesity 
strata, but they also do not establish effect modification.
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In sex-stratified analyses, the AUC was numerically higher 
in women than in men (0.656 vs. 0.579), and the optimal cutoffs 
were 1.625 and 2.558, respectively. However, both AUC estimates 
indicated limited discrimination, and the 95% CI for men included 
0.5. Only 20 men met the insulin resistance criterion, further 
limiting precision. Because no formal comparison of the AUCs 
was reported, these findings do not establish that discriminatory 
performance differed significantly by sex.

Previous studies have proposed sex-specific thresholds. 
Salazar et al. [12] studying adults predominantly of European 
ancestry, reported TG/HDL-C thresholds above 2.5 in women and 
3.5 in men, with sensitivity close to 40% and specificity close to 
80% [12,13]. These values are not directly comparable with those 
obtained here because of differences in population characteristics 
and the operational definition of insulin resistance. The review 
by Baneu et al. [10] similarly highlighted variation in the ratio’s 
performance across sex and ethnic groups [10]. Further studies 
are therefore needed to determine whether sex-specific thresholds 
provide meaningful improvements in discrimination.

Strengths and Limitations

A strength of this study is the comparative evaluation of the 
TG/HDL-C ratio in relation to HOMA-IR in a sample of young 
Mexican adults, a population in which early metabolic alterations 
warrant further investigation. The study also assessed the ratio’s 
discriminatory performance using ROC analysis and explored 
its behavior according to sex and obesity status, providing 
complementary information on its potential applicability and 
limitations in this population [14,15].

Several limitations should be acknowledged. First, the cross-
sectional design prevents causal inference. Second, recruitment 
from a single university center may limit the generalizability 
of the findings to other young Mexican adults. The relatively 
small numbers of men with insulin resistance and participants 
with obesity also limit the precision of subgroup estimates. 
In addition, the cutoff was derived and evaluated in the same 
sample, which may result in optimistic estimates of diagnostic 
performance. External validation in larger and more diverse 
populations is therefore necessary to assess the reproducibility 
and generalizability of the proposed cutoff. Future studies should 
also include formal comparisons of diagnostic performance across 
sex and obesity strata to determine whether subgroup-specific 
thresholds provide meaningful improvements in discrimination.

Conclusion

In young Mexican adults, the TG/HDL-C ratio was 
positively associated with HOMA-IR, although the magnitude 
of this association was modest and its discriminatory ability 
for identifying insulin resistance was limited. The overall cutoff 
of 2.558 showed relatively high specificity but low sensitivity, 
limiting its utility as a stand-alone screening tool. Exploratory 
analyses suggested differences in discriminatory performance 

according to sex; however, these findings do not establish 
statistically significant differences between women and men. The 
TG/HDL-C ratio may therefore be considered a complementary 
indicator of metabolic abnormalities rather than a substitute for 
HOMA-IR or an independent diagnostic test. Further studies in 
larger and more diverse populations are needed to validate the 
proposed cutoff and assess its applicability in other settings.
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