
The Role of the TyG Index in Assessing Obesity and Metabolic Dysfunction

Ana Wilson*

Department of Orthopaedics, University of Grenoble Alpes, Grenoble, France

ABOUT THE STUDY
The growing prevalence of metabolic disorders, especially obesity 
and its complications, has drawn significant attention. The 
Triglyceride-Glucose (TyG) index, a marker for assessing insulin 
resistance and metabolic dysfunction, is valuable in this context. 
When combined with obesity indicators, the TyG index offers 
deeper insights into the mechanisms of obesity-related 
conditions like arthritis.

Triglyceride-glucose index and its role in metabolism

The TyG index, combining fasting triglycerides and glucose 
levels, is an effective marker of insulin resistance and metabolic 
dysfunction. Elevated triglycerides and glucose levels signal 
insulin resistance, a key factor in obesity. Excess visceral fat 
releases pro-inflammatory cytokines and adipokines that impair 
insulin function, worsening metabolic issues. The TyG index 
correlates with conditions like type 2 diabetes, cardiovascular 
disease, and Non-Alcoholic Fatty Liver Disease (NAFLD).

Obesity indicators and their link to arthritis

Obesity, characterized by excess body fat, is a major risk factor 
for numerous chronic conditions, including arthritis. Obesity 
indicators, such as Body Mass Index (BMI), waist circumference, 
and waist-to-hip ratio, are commonly used to assess the level of 
adiposity and its potential health impacts. When combined with 
the TyG index, these indicators can further elucidate the 
relationship between metabolic disturbances and joint diseases 
like Osteoarthritis (OA) and Rheumatoid Arthritis (RA).

Arthritis, a condition marked by inflammation of the joints, can 
be exacerbated by obesity in several ways. First, excess body 
weight increases mechanical stress on weight-bearing joints, 
leading to cartilage degradation and the development of 
osteoarthritis. Secondly, adipose tissue itself is biologically active, 
producing inflammatory mediators that contribute to systemic 
inflammation. In the case of rheumatoid arthritis, an 
autoimmune disease, obesity amplifies the inflammatory 
response, exacerbating symptoms and promoting disease 
progression.

Elevated TyG levels indicate poor metabolic control, which can 
fuel inflammation and exacerbate joint degeneration. The 
combination of these markers helps to identify individuals at 
higher risk for developing or worsening arthritis, enabling earlier 
intervention and management.

Mechanisms linking insulin resistance, obesity, and
arthritis

The pathophysiological mechanisms linking obesity, insulin 
resistance, and arthritis are multifaceted. In individuals with 
obesity, insulin resistance leads to higher circulating levels of 
glucose and insulin, both of which have direct and indirect 
effects on the joints. Insulin is known to promote the production 
of pro-inflammatory cytokines, such as Interleukin-6 (IL-6) and 
Tumor Necrosis Factor-Alpha (TNF-α), which play a pivotal role 
in the inflammatory response seen in arthritis. Additionally, 
elevated glucose levels can directly damage tissues, including 
those in the joints, by promoting the formation of Advanced 
Glycation End-Products (AGEs), which impair tissue function 
and contribute to inflammation.

Furthermore, obesity-induced adipokines such as leptin, 
adiponectin, and resistin have been implicated in the 
progression of arthritis. Leptin, in particular, has pro-
inflammatory effects that can worsen the symptoms of both OA 
and RA. Adiponectin, which is typically reduced in obesity, has 
anti-inflammatory properties its deficiency in obese individuals 
contributes to the inflammatory environment seen in arthritis.

The role of diet and food choices in modulating risk

Diet plays a critical role in managing both obesity and arthritis. 
A well-balanced diet can help mitigate the effects of insulin 
resistance and inflammation, providing a foundation for 
managing these conditions. For individuals with elevated TyG 
indices and obesity-related arthritis, certain dietary patterns may 
offer significant benefits.

Anti-inflammatory foods: Omega-3 fatty acids, found in fatty 
fish such as salmon and mackerel, have strong anti-inflammatory 
properties. These fats can help reduce the inflammatory 
mediators associated with both arthritis and insulin resistance.
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Weight management: Reducing excess body weight remains one 
of the most effective strategies for managing both obesity and 
arthritis. A diet that supports gradual weight loss through 
balanced, nutrient-dense meals, combined with regular physical 
activity, can reduce the mechanical stress on joints and improve 
overall metabolic health.

The triglyceride-glucose index, when used in combination with 
obesity indicators, provides valuable insight into the metabolic 
disturbances that contribute to arthritis. Understanding the 
interplay between obesity, insulin resistance, and inflammation 
is crucial for developing effective strategies to manage arthritis 
and related comorbidities. By focusing on diet, physical activity, 
and weight management, individuals can mitigate the harmful 
effects of obesity and insulin resistance, reducing the severity of 
arthritis and improving overall quality of life.
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Additionally, antioxidants found in fruits and vegetables, such as 
berries, spinach, and broccoli, help neutralize oxidative stress, 
which contributes to inflammation in arthritis.

Low glycemic index foods: Foods that have a low glycemic 
index, such as whole grains, legumes, and non-starchy 
vegetables, can help regulate blood glucose levels. By stabilizing 
glucose levels, individuals can reduce insulin spikes and improve 
their TyG index, potentially alleviating the systemic 
inflammation that worsens arthritis.

Moderation of processed foods: Processed foods high in refined 
sugars and unhealthy fats contribute to both obesity and 
systemic inflammation. Reducing the intake of these foods can 
improve metabolic health and reduce the inflammatory load on 
the body, benefiting those with arthritis.
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