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Introduction
Weight loss is often oversimplified as a matter of “calories in versus 

calories out.” While this basic principle holds some truth, the science 
behind weight loss especially in the context of morbid obesity is far 
more complex. Metabolism, the process by which the body converts 
food into energy, plays a critical role in weight management. For 
individuals with morbid obesity (defined as a Body Mass Index, or 
BMI, of 40 or higher), metabolic factors contribute significantly to the 
challenges of losing weight. Metabolic rates, hormonal imbalances, and 
adaptive responses to weight loss create a unique and often frustrating 
barrier to achieving sustainable results [1]. This article delves into the 
science behind metabolism in morbid obesity, offering insight into why 
losing weight is more difficult for some and what strategies can help 
overcome these challenges.

Description
Understanding metabolism and its role in weight management

Basal metabolic rate (BMR): Metabolism can be broken down into 
several components, with Basal Metabolic Rate (BMR) being the most 
significant. BMR refers to the number of calories the body needs to 
maintain basic physiological functions such as breathing, circulation, 
and cell production while at rest. It accounts for 60-70% of the total 
energy expenditure in most people. For individuals with morbid 
obesity, BMR is often higher because the body needs more energy to 
support the extra weight. However, this does not necessarily make 
weight loss easier, as metabolic adaptations often counteract efforts to 
reduce body mass [2].

Adaptive thermogenesis: When people with morbid obesity 
attempt to lose weight, their bodies undergo a process known as 
adaptive thermogenesis. This is the body’s way of conserving energy 
in response to reduced caloric intake. Essentially, the body becomes 
more efficient, burning fewer calories to perform the same tasks. This 
phenomenon makes it difficult to continue losing weight after an initial 
period of success, commonly referred to as a “weight loss plateau.” The 
body perceives weight loss as a threat and tries to preserve energy by 
slowing down metabolism, a survival mechanism that evolved during 
times of food scarcity [3].

Hormonal influences on metabolism: Hormones play a crucial 
role in regulating appetite, fat storage, and energy expenditure. In 
individuals with morbid obesity, hormonal imbalances can significantly 
affect metabolism. For instance, leptin is a hormone that signals the 
brain to stop eating when fat stores are sufficient. However, in people 
with morbid obesity, leptin resistance can occur, meaning the brain no 
longer responds appropriately to leptin signals, leading to overeating 
and reduced energy expenditure [4]. Similarly, insulin, the hormone 
responsible for regulating blood sugar, may become less effective in 
people with morbid obesity, contributing to fat storage and weight 
gain.

Additionally, levels of the hormone ghrelin, which stimulates 
hunger, often rise during weight loss efforts, making it more 
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challenging to maintain caloric restriction. These hormonal changes 
make it difficult for individuals with morbid obesity to sustain long-
term weight loss, as their bodies fight to regain lost weight.
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