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TRAINING CONTENT 
 

Module: 5. Dismantling body weight 
Learning objectives 

By reading this module, health care professionals will: 

● become aware of the limitations of BMI as a tool to measure health; 
● recognise the complex interrelationships between a great variety of different 

determinants that affect weight control; 
● understand the effects of dieting on physical and mental health; 
● become familiar with a more holistic approach to health that goes beyond body 

weight. 
 

5.1. BMI as a health measure 
Origin 

Lambert Adolph Jacque Quetelet was a Flemish astronomer and statistician who tried 
to determine the characteristics of the “average” man. In 1835, Dr. Quetelet noticed 
that when the weight (kilometres) is divided by height squared (metres), the body 
mass relationship to height in normal young adults was least affected by height. This 
ratio was known as the “Quetelet Index” (Nuttall, 2015). 

The “Quetelex Index” was not popular, until Ancel Keys, a nutritional epidemiologist 
and physician, proposed it as a proxy for determining body fat percentages in 1972. 
Keys et al., (1972) referred to it as Body Mass Index (BMI) and used it in population-
based studies. However, they have already stated that BMI is a poor indicator of 
percent of body fat (Keys et al., 1972). 

BMI is currently the most widely used method to measure body fat, although it has a 
history of approximately 190 years, and it was initially developed for a different 
purpose. It seems that its simplicity and readily-availability are two basic factors that 
have reinforced its use in research and clinical practice (Nuttall, 2015). 

Limitations 

Many authors have questioned the accuracy of BMI in diagnosing obesity and have 
emphasised its limitations (Ogden et al., 2004; Wellens, 1996). 

● age, 
● gender, 
● race/ethnicity, 
● cardiorespiratory fitness, 
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● body fat distribution. 

As age increases, the BMI may remain stable, without detecting possible changes in 
body composition that may have occurred (i.e., increased body fat mass, decreased 
muscle mass and diminished bone density), especially above the age of 60 years 
(Rothman, 2008). 

Body composition of women is different from men, even when they have the same 
BMI. Women tend to have lower BMI values compared to men, although their body 
fat mass is significantly higher (Nuttall, 2015). Moreover, the BMI cut-off points for 
obesity are not a good predictor of body fat percentage among post-menopause 
women who experience determinant changes in their body composition, regardless 
of body weight changes (Banack, 2018). At the same time, BMI seems to correlate 
more with body lean mass (fat-free mass) than body fat mass in men (Romero-Corral, 
2008). 

Many Asian races tend to have similar fat mass and metabolic risk factors at lower 
BMI values compared to Caucasians. Using the same BMI cut-offs points for Asians 
could delay a possible diagnosis and proper intervention (Humphreys, 2010). 

BMI cannot estimate cardiorespiratory fitness, which seems to have a protective role 
against all-cause and cardiovascular mortality irrespective of the presence of obesity 
(Ortega, 2018). 

BMI represents the sum of fat-mass index (peripheral and visceral adipose tissues) 
and fat-free mass index (skeletal muscle mass, bone, and organs) and cannot 
distinguish between body weight components (Dulloo, 2010). 

Apart from this, BMI fails to provide us with any information regarding the location of 
body fat. This is a serious limitation if we consider the well-established role of visceral 
fat accumulation in metabolic disturbances, including insulin resistance and the 
development of the so-called “metabolic syndrome”. Consequently, body 
composition and body fat distribution can vary widely even among people with 
similar BMIs. 

It is worth pointing out that the definition of obesity is characterised by the 
accumulation of abnormal or excess body fat (adiposity), which can be harmful to 
health (Lau, 2020). Thus, a diagnosis of obesity based solely on BMI can lead to 
misleading results. 

BMI as a proxy for health 

According to a study by Tomiyama et al., (2016), using BMI as a diagnostic tool for 
health resulted in the misclassification of an estimated 74 936 678 individuals as 
metabolically healthy or unhealthy. Nearly half of the individuals whose BMI was 
within the “overweight” category were metabolically healthy, whereas 30% of the 
individuals whose BMI was considered “normal” had an unhealthy metabolic profile. 



  
 

The European Commission's support for the production of this publication does not constitute an endorsement of 
the contents, which reflect the views only of the authors, and the Commission cannot be held responsible for any 
use which may be made of the information contained therein. 

Focusing only on BMI to assess health could provoke undesired effects and 
mistreatment of patients. More specifically, using BMI as a proxy for cardiometabolic 
health would urge health care professionals to prescribe “weight-loss” to people who 
would not benefit from that, while not paying attention to people who need 
treatment, merely because they are considered as “healthy” according to the BMI 
categorisation (Tomiyama et al., 2016). 

It has been documented that not all people with obesity have metabolic 
complications. When excess body fat is not accompanied by the presence of 
metabolic syndrome components, it can be considered as “metabolically healthy 
obesity”. Although there is no universal definition for “metabolically healthy obesity”, 
Figure 5.1.1. illustrates some of the most important factors that are suggested to be 
responsible for the differences observed in metabolic health between people with 
“metabolically healthy” and “metabolically unhealthy” obesity (Smith et al., 2019). 

 
Figure 5.1.1. Suggested mechanisms that could explain the differences between 
individuals with “metabolically healthy” and “metabolically unhealthy” obesity. The 
mechanisms cannot be confirmed, due to inadequate data or inconsistency among 
different studies. (Source: Smith et al., 2019, https://doi.org/10.1172/JCI129186.) 

BMI is also being used in population-based studies to investigate the association of 
different BMI categories with mortality risk. However, this kind of approach has 
limitations too. It is worth mentioning that those studies often do not take into 
account important factors that can affect mortality rates, including a family history of 
chronic diseases, familial longevity, a current history of drinking and smoking habits 
and the use of treatment practices for possible comorbidities (Nuttall, 2015).  
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It is crucial to realise that evaluating one’s health solely based on BMI categorisation 
can be even dangerous, considering the metabolic side-effects of dieting, which is 
often suggested as a weight-loss method when BMI is higher than “normal” (Gaesser, 
1999). (You can find more about the consequences of dieting in chapter 5.3) 
Moreover, it should be noted that sudden or big weight changes should be further 
evaluated even if the BMI remains in the “normal” category, as well as the adoption 
of unhealthy practices to keep a certain weight within the “healthy range” (Obesity 
Canada, 2003). A detailed health assessment is very useful and can provide health 
care professionals with important information about weight history, lifestyle factors, 
and potential barriers to treatment (Rueda-Clausen et al., 2020). 

“Obesity paradox” is a term used to describe the decreased mortality that has been 
observed in people with obesity that are older or have several chronic diseases (such 
as coronary artery disease, chronic heart failure, etc.). However, Donini et al., (2020) 
support that “the actual paradox seems to be keeping defining obesity by BMI, which 
is not able to quantify body fat percentage and adiposity distribution, nor the degree 
of metabolic disturbances that it can underlie” and this can be “a lesson to be 
learned” (Donini et al., 2020).  
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