
Genetics
How your make up might 
put your weight up

What science says

Scientific studies have helped separate the influence of genetic and environmental factors for 
being overweight. If an individual’s susceptibility to become obese and their responsiveness 
to weight loss interventions are to be understood, then it needs to be addressed at a 
molecular and metabolic level, including genetic interaction. 

Studies on body composition found that adopted children had a body 
composition similar to that of their biological parents rather than their 
adoptive parents. 

Studies of twins have also helped to separate the influence of genetic and 
environmental factors for body fat. Identical twins share the same genes, while 
fraternal twins share only half their genes. 

For twins raised in similar environments, fraternal twins had greater differences 
in body fat than identical twins. For fraternal and identical twins raised apart, 
differences in body fat were influenced more by genetic factors than by their 
non-shared environments.

GENETICS OR ENVIRONMENT?

NUTRIGENETICS AND NUTRIGENOMICS

Obesity is known to be a family trait. So, how much is 
genetics and how much is habit? 

While we know that genes play a role in our ability to manage our weight, family members 
share not only genes but also eating habits, a cultural background and other aspects of 
lifestyle and environment. 

What is it?

Nutrigenetics (the response of gene variants to nutrients) and Nutrigenomics (the 
influence of nutrients on gene expression), as well as diet and exercise, play an important 
role in the development and treatment of obesity and its comorbidities. 

What does it tell us?

Nutrigenomics provides a genetic understanding of how common dietary components affect 
the balance between health and disease by altering the expression and/or structure of an 
individual’s genetic make-up. 

Nutrigenetics is how a genetic profile has an impact on the response of the body to certain 
food components by affecting their absorption, metabolism and site of action.

Resting Metabolic Rate (RMR) and Respiratory Quotient (RQ)

Scientific studies have shown that resting metabolic rate (RMR), the rate at which the body 
uses energy for sustaining life, is determined by genetics as well as many other factors. 

DID YOU KNOW?

Typically, RMR accounts for 
60–70 percent of the calories 
a person burns throughout 
the day.

The RQ is an index that tells 
whether the body tends to 
burn more carbohydrate or 
fat as fuel. 

Both of these measurements 
may be important in long-
term weight management.

Until recently, it was difficult 
and expensive to get an 
accurate measurement of RMR. 
New, relatively inexpensive 
equipment is now available 
to measure it and respiratory 
quotient (RQ).

So, about that obesity gene ...

One of the most exciting developments in the genetics of obesity was the cloning of the 
ob gene in 1994. The ob (for “obesity”) gene controls the body’s production of leptin, 
a compound secreted by fatty tissue that helps regulate fat storage in the body. 

High levels of leptin are 
associated with burning energy 

rather than storing it as fat. 

Scientists have speculated that 
being overweight in humans 

may be the result of producing 
no or too little leptin.

They have also speculated that 
it may result from an insensitivity 

to leptin, similar to the way 
people with type 2 diabetes are 

insensitive to insulin. 

If these hypotheses are true, overweight people could become lean by taking medications that 
contain leptin, increase the body’s production of it or make the body more responsive to it. 

However, these hypotheses remain to be proven. Numerous clinical trials are under way to 
study the role of leptin and many other compounds in weight loss.

I think my genetic make up is my downfall 
- what do I do?

If you think that there could be a genetic 
component to your reason for being overweight 
and your inability to either achieve your goal 
weight or maintain the goal weight for an 
extended period of time, then this could be an 
opportunity for you to engage with a health coach 
and discuss whether or not DNA testing would be 
an appropriate option for you. 

What role does the environment and habits 
play in weight management?
Although it is not clear exactly how much genetic factors predict being overweight, perhaps 
as much as one-third of the influence is genetically controlled. Some people are born with a 
predisposition to being overweight, which is readily endorsed by a high-fat, high-energy, low-
activity lifestyle.

It is also disturbing that the increase in the number of people who are overweight in 
industrialised countries has been accompanied by parallel trends in children and teenagers. 
The challenge of losing weight and keeping it off over the long term points to the importance 
of avoiding becoming overweight in the first place. 

The most   striking increase   in the number of adults who are overweight 
has occurred in the last two decades or so it is unlikely our genes have 
changed significantly during that time

DID YOU KNOW?

HOW DOES
LEPTIN WORK

Leptin is believed to work on the central nervous system to decrease the 
amount of food eaten. It does this by suppressing another chemical that 
strongly stimulates eating (appetite).


