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Causes of Obesity 
 

 

Is Obesity genetic? 

 

Research suggest genes have a very powerful influence on our body weight.   

 

There is an increased likelihood of developing obesity based on a person's genetic makeup 

but we know that genes do not change very fast.  So people often ask how obesity is 

genetic?  So if you want to know more about this link, read on….  

 

The answer is a form of epigenetics.  Put simply, epigenetics can explain whether a gene can 

be “switched on” and “switched off” by an environmental factor.  The epigenetic 

mechanisms are being unravelled at the moment, but we have known for some time – since 

1976 – of a particular mechanism of epigenetic obesity where a foetus that is developing in 

the first three months of its life in the womb…if the foetus senses that its mother is 

malnourished, it “wires” its brain to be hungrier and more fuel-efficient. Studies have shown 

how individuals whose mothers were starving while they were in the first trimester grew up to 

have obesity. 

 

The genetic basis of weight control also explains why there appears to be a set point for 

weight. A person’s set point is the weight his or her body naturally maintains and returns to 

after a period of restrictive or overindulgent eating. Our weight set point is influenced by 

genetics and biological tendencies, but it can be altered by activity and behaviour. 

 

 

What other factors influence body weight? 
 

There are many other factors that can influence body weight including: 

 

• The built environment 

• Medical disorders 

• Gut microbiota 

• Viruses 

• Certain medications 

• Sleep deprivation 

• Stress 

• The menopause, and 

• Environmental toxins 

 

 

The built environment 

It is generally believed that changes to our environment – which include an increase in the 

availability of high-energy foods and a reduction in the need for physical activity – has 

resulted in the obesity epidemic. However, although these changes to our environment are a 

necessary component of the problem, they cannot be the sole cause. 
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The reason is that we have a negative feedback system to prevent excess weight. Leptin, 

the most powerful hormone that inhibits hunger and increases energy expenditure, is made 

in fat cells. A genetically lean individual can put on only 6-8kg of fat before leptin becomes 

high enough to inhibit hunger, thus putting a brake on further weight gain. 

Therefore, you need the combination of both a genetic predisposition and the environment 

to lead to obesity. 

 

Medical conditions 

There are medical conditions that can cause weight gain. These include: 

• Cushing’s Disease 

• Hypothalamic disorders, including craniopharyngioma (which disrupts the 

hypothalamus), surgery or trauma to the area, or Froehlich’s Syndrome 

In addition there are genetic syndromes often associated with intellectual impairment 

including the Laurence-Moon Biedl Syndrome and the Prader-Willi Syndrome. 

 

Gut microbiota 

There is evidence that the composition of bacteria in the large intestine of individuals with 

obesity is different from that in lean subjects hence the gut microbiota playing a role in 

obesity. 

Although the exact mechanism linking gut microbiota to obesity has yet to be fully 

understood, they can influence energy extraction from food, lipid metabolism, immune 

response and endocrine functions. 

 

Medications 

Certain medications have also been shown to influence weight, for example insulin, 

sulphonylureas and thiazolidenediones, all used to treat diabetes, can cause weight gain. 

Antipsychotics and some antidepressants also increase weight, and for some now it has 

been known that certain steroid hormones cause weight gain. 

 

Sleep deprivation 

In 2004 it was shown that there was indeed an association between sleep deprivation and 

increased body weight. 

To explain this link, a mechanism was proposed - that short sleep duration seems to reduce 

leptin (hormone that helps to inhibits hunger) levels and elevate ghrelin (hunger hormone 

stimulating appetite) levels to achieve an increased body mass.  

 

Stress 

Stress can indeed modify body weight. 

How does this work?  Well in the short term, stress shuts down appetite as the nervous system 

sends messages to the adrenal glands to pump out the hormone adrenaline.  This hormone 

helps trigger the body's fight-or-flight response which temporarily puts eating on hold. 

https://www.nhs.uk/conditions/cushings-syndrome/
https://rarediseases.info.nih.gov/diseases/6463/hypothalamic-obesity


 
 

GPN Information Sheet – Causes of Obesity 
 

However, if the stress continues, something different happens. The adrenal glands release 

another hormone called cortisol, a hormone that is critical in managing fat storage and 

energy use in the human body. Cortisol is known to increase appetite and may encourage 

cravings for sugary or fatty foods. 

 

Menopause 

It has long been known that the onset of menopause is associated with increased total fat 

and visceral fat.  During this stage in life, weight is always deposited centrally (whereas for 

some females, weight may have gone to the hips and legs in younger life).   

Menopause is also linked with decreased energy expenditure and fat oxidation. 

So unless lifestyle decisions and changes aren’t made, these factors can predispose or 

aggravate obesity. 

 

Environmental toxins 

There is increasing evidence to suggest a link between the exposure to toxins with both 

obesity and diabetes.  Studies in rats found that chemicals found in plastic could be harmful 

to health and suggest a possible link to obesity but further research is needed.     

 

In conclusion, there are many factors that can influence body weight.  However, while these 

factors can affect body weight, the predominant factor leading to obesity is genetic 

predisposition – either classic genetic mutation or epigenetic modification of gene 

expression – in the presence of a facilitating environment. 

 

Further information and useful links  
 

https://www.nichd.nih.gov/health/topics/obesity/conditioninfo/cause 

https://www.nhs.uk/conditions/obesity/causes/ 

 

 

 

 

This fact sheet has been adapted from the SCOPE E-Learning module ‘Causes of Obesity’ 

written by Professor Joseph Proietto, an Endocrinologist specialising in Diabetes and Obesity.   

SCOPE provides internationally-recognised, up to date, evidence-based obesity 

management resources for health professionals.  Click here for further information on the 

SCOPE E-learning course. 

 

https://www.nichd.nih.gov/health/topics/obesity/conditioninfo/cause
https://www.nhs.uk/conditions/obesity/causes/
https://www.worldobesity.org/training-and-events/training/scope/e-learning/core-learning-path

