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What role do genetics play in obesity and weight gain? 

Genetics are a significant factor in obesity and weight gain, contributing to up to 70% of individual variability in 
body mass index (BMI). Genome-wide association studies (GWAS) have identified several genes that 
influence susceptibility to obesity. One of the most notable is the FTO gene, which has been repeatedly linked 
to increased body weight and obesity risk. Variants in FTO can lead to higher fat accumulation, likely due to 
their influence on energy intake and metabolism. Other genes, such as MC4R and SH2B1, also play essential 
roles in regulating appetite and energy balance, further explaining why some individuals are more prone to 
weight gain than others. 

Environmental factors, such as diet and physical activity, interact with these genetic predispositions, leading to 
different outcomes among individuals. While genetic predisposition does not guarantee obesity, individuals 
carrying certain genetic variants may find it harder to maintain a healthy weight, particularly in environments 
where high-calorie foods are readily available. This highlights the importance of understanding one’s genetic 
profile when addressing weight gain and obesity. 

How do genetic variations influence weight loss, and can genetics guide personalized weight loss treatments? 

Genetic differences not only affect weight gain but also influence how well individuals respond to weight loss 
interventions. Several studies have identified specific genetic loci associated with the ability to lose weight 
through lifestyle interventions, diets, and surgical procedures. For example, ST8SIA2 and SLCO3A1have been 
linked to weight loss outcomes after bariatric surgery, such as Roux-en-Y gastric bypass (RYGB). Individuals 
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with specific variations in these genes may experience more significant weight loss post-surgery compared to 
those without such variations. 

Moreover, genetic variations can predict how effective certain weight loss strategies will be. For instance, 
individuals with specific variants in PPAR-delta or ACSL5tend to respond better to dietary interventions, while 
those with variations in genes like MC4R may benefit more from surgical interventions. This growing 
understanding of the genetics behind weight loss has paved the way for personalized weight loss plans. By 
analyzing a person’s genetic makeup, clinicians can recommend the most effective treatment strategies, 
whether through tailored diets, medications, or bariatric surgery. 

In a 2023 study published by Fagron Genomics, which developed a genetic variant panel to predict both 
obesity risk and the efficacy of various weight loss procedures, we were able to show the relevance of genetic 
testing for weight management. This panel provides critical insights into how individuals may respond to 
specific interventions, such as dietary changes, intra-gastric balloon procedures, or surgeries, emphasizing the 
practical value of genetics in personalized weight management. 

How can genetics improve weight management in the future? 

The future of weight management will likely be shaped by advances in genetic testing and personalized 
medicine. As research continues to uncover the genetic factors that influence weight regulation, healthcare 
providers will be better equipped to design individualized weight loss strategies. Genetic testing can help 
predict not only the likelihood of developing obesity but also how well a patient might respond to various weight 
loss intervention. 

This approach, often referred to as “precision medicine”, may one day allow clinicians to optimize treatment 
plans based on a patient's genetic profile. For example, pharmacogenetics, which studies how genes affect 
drug metabolism, could help tailor medications that assist in weight loss, ensuring they are both safe and 
effective for the individual. Overall, genetics hold the key to more personalized and effective weight 
management strategies, making it possible to combat obesity more efficiently. 
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For further information or questions, please feel free to reach out to us by 
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