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Executive summary
Current BMI-based measures of obesity can both 
underestimate and overestimate adiposity and provide 
inadequate information about health at the individual 
level, which undermines medically-sound approaches 
to health care and policy. This Commission sought to 
define clinical obesity as a condition of illness that, akin 
to the notion of chronic disease in other medical 
specialties, directly results from the effect of excess 
adiposity on the function of organs and tissues. The 
specific aim of the Commission was to establish 
objective criteria for disease diagnosis, aiding clinical 
decision making and prioritisation of therapeutic 
interventions and public health strategies. To this end, 
a group of 58 experts—representing multiple medical 
specialties and countries—discussed available evidence 
and participated in a consensus development process. 
Among these commissioners were people with lived 
experience of obesity to ensure consideration of 
patients’ perspectives. The Commission defines obesity 
as a condition characterised by excess adiposity, with or 
without abnormal distribution or function of adipose 
tissue, and with causes that are multifactorial and still 
incompletely understood. We define clinical obesity as 
a chronic, systemic illness characterised by alterations 
in the function of tissues, organs, the entire individual, 
or a combination thereof, due to excess adiposity. 
Clinical obesity can lead to severe end-organ damage, 
causing life-altering and potentially life-threatening 
complications (eg, heart attack, stroke, and renal 
failure). We define preclinical obesity as a state of 
excess adiposity with preserved function of other 
tissues and organs and a varying, but generally 
increased, risk of developing clinical obesity and several 
other non-communicable diseases (eg, type 2 diabetes, 
cardiovascular disease, certain types of cancer, and 
mental disorders). Although the risk of mortality and 
obesity-associated diseases can rise as a continuum 
across increasing levels of fat mass, we differentiate 
between preclinical and clinical obesity (ie, health vs 
illness) for clinical and policy-related purposes. We 
recommend that BMI should be used only as a surrogate 
measure of health risk at a population level, for 
epidemiological studies, or for screening purposes, 
rather than as an individual measure of health. Excess 
adiposity should be confirmed by either direct 

measurement of body fat, where available, or at least 
one anthropometric criterion (eg, waist circumference, 
waist-to-hip ratio, or waist-to-height ratio) in addition to 
BMI, using validated methods and cutoff points 
appropriate to age, gender, and ethnicity. In people with 
very high BMI (ie, >40 kg/m²), however, excess adiposity 
can pragmatically be assumed, and no further 
confirmation is required. We also recommend that 
people with confirmed obesity status (ie, excess 
adiposity with or without abnormal organ or tissue 
function) should be assessed for clinical obesity. The 
diagnosis of clinical obesity requires one or both of the 
following main criteria: evidence of reduced organ or 
tissue function due to obesity (ie, signs, symptoms, or 
diagnostic tests showing abnormalities in the function 
of one or more tissue or organ system); or substantial, 
age-adjusted limitations of daily activities reflecting the 
specific effect of obesity on mobility, other basic 
activities of daily living (eg, bathing, dressing, toileting, 
continence, and eating), or both. People with clinical 
obesity should receive timely, evidence-based treatment, 
with the aim to induce improvement (or remission, 
when possible) of clinical manifestations of obesity and 
prevent progression to end-organ damage. People with 
preclinical obesity should undergo evidence-based 
health counselling, monitoring of their health status 
over time, and, when applicable, appropriate inter
vention to reduce risk of developing clinical obesity and 
other obesity-related diseases, as appropriate for the 
level of individual health risk. Policy makers and health 
authorities should ensure adequate and equitable 
access to available evidence-based treatments for 
individuals with clinical obesity, as appropriate for 
people with a chronic and potentially life-threatening 
illness. Public health strategies to reduce the incidence 
and prevalence of obesity at population levels must be 
based on current scientific evidence, rather than 
unproven assumptions that blame individual 
responsibility for the development of obesity. Weight-
based bias and stigma are major obstacles in efforts to 
effectively prevent and treat obesity; health-care 
professionals and policy makers should receive 
proper training to address this important issue of 
obesity. All recommendations presented in this 
Commission have been agreed with the highest level of 
consensus among the commissioners (grade of 
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agreement 90–100%) and have been endorsed 
by more than 75 organisations worldwide, including 
scientific societies and patient advocacy groups.

Introduction
Obesity was first recognised as a disease by WHO in 
1948, and more recently also by several medical societies 
and countries.1–9 The current WHO International 
Classification of Disease labels obesity as “a chronic 
complex disease”, and gives it a specific code (5B81).10

The idea of obesity as a standalone disease entity, 
however, remains controversial, both within and beyond 
the medical community. Addressing the merit of this 
idea is a timely and consequential effort because defining 
obesity as a disease has profound ramifications for 
clinical practice, public health, and society.

Those who support the recognition of obesity as 
a disease argue that even people with objective evidence 
of ill health face substantial barriers to access for health-
care services, in addition to widespread weight-related 
social stigma.3–6,11 Formally recognising obesity as a 
standalone disease—according to those who support the 
idea—would probably provide stronger medical and 
cultural legitimacy to the condition, increase access to 
care for those in need, and might reduce societal stigma.

On the other side of the controversy, many assert that 
defining obesity as a disease could have negative 
ramifications on afflicted individuals and society overall.12 
One argument is that portraying obesity as a disease 
could reduce attention to the role of individual 
responsibility,13 thereby encouraging unhealthy 
behaviours and undermining efforts to address the 
problem. In our opinion, this argument, to some extent, 
might reflect intrinsic weight bias and stigma in our 
society. Other critics point to more objective issues, such 
as the fact that obesity is a highly heterogenous condition 
and that many people with excess adiposity have no signs 
of ongoing illness. Many argue that a risk factor is not 
a disease, and that BMI provides no information on the 
health of an individual. In this context, a blanket 
attribution of disease status to obesity (as currently 
defined and measured [ie, BMI >30 kg/m², or 27·5 kg/m² 
for Asian populations]) poses an objective risk of 
overdiagnosis, resulting in unwarranted use of drugs, 
technologies, and surgical procedures, with staggering 
costs for society, and negative ramifications at clinical, 
economic, and political levels.13–15

With such legitimate, and seemingly irreconcilable, 
arguments on both sides of the controversy, the debate 
remains unsettled. This dispute, however, reveals 
a crucial missing piece in the way obesity is 
conceptualised: because the illness directly caused by 
obesity is yet to be defined, obesity lacks a precise clinical 
identity.

Consistent with its original definition as a condition 
that poses a risk to health,1,4 obesity has been framed and 
extensively studied as a harbinger of other diseases. The 

manifestations of obesity as an illness, however, have not 
been adequately characterised.

In fact, the phenotype of obesity is still only defined by 
corpulence, despite evidence that excess adiposity can 
also have clinical manifestations and cause illness by 
inducing dysfunction of various organs and tissues. 
Typically, scoring and staging systems and treatment 
algorithms for obesity are based on the presence of other 
diseases (often referred to as comorbidities), rather than 
clinical manifestations of obesity itself.16–18 Such narratives 
and practices have further cemented the notion of obesity 
as a condition of risk, but they do not explain the clinical 
identity of obesity per se.

Disease states are fundamentally defined by their 
ability to cause illness, intended as both an objective and 
subjective human experience of ill health, secondary to 
ongoing alterations in the functioning of organs and 
tissues.19–23

With no explicit characterisation of the illness 
intrinsically induced by obesity, independent of 
comorbidities—in other words, without a clear subject 
for disease diagnosis—the question of whether obesity is 
a disease is objectively unanswerable.

Furthermore, excess adiposity (as obesity is currently 
defined) can have quite different significance at the 
individual level, and even be a sign of other diseases 
(eg, Cushing’s syndrome or hypothyroidism). Thus, the 
current definition of obesity inherently lacks enough 
sensitivity and specificity for clinical use, justifying 
concerns about a blanket definition of obesity as 
a standalone disease state.

However, the inability to recognise obesity as a direct 
cause of ill health could undermine effective treatment 
and medically sound policies from regulatory agencies 
and health insurers. It is common practice to require the 
presence of another disease (so-called obesity plus 
criteria) for indication to and coverage of obesity 
treatment.24,25 Such practices can effectively, and unfairly, 
deny access to care among many people who already 
have objectively ill health due to obesity alone.

There is consequently an urgent need to define the 
illness that obesity specifically induces, intended as 
a distinct clinical entity in which the risk of ill health 
associated with excess adiposity has already materialised 
and can be objectively documented by specific signs and 
symptoms that reflect ongoing biological alterations of 
tissues and organs (we define this illness as clinical 
obesity).

Such reframing can provide a crucial, missing piece in 
the way we conceptualise and approach obesity, with 
important ramifications for clinical practice, public 
health policies, and societal views of obesity.

This Commission was established to identify clinical 
and biological criteria for the diagnosis of clinical obesity 
that, akin to diagnostic methods for chronic diseases in 
other medical specialties, reflect ongoing illness. The 
overarching aim is to help inform the decision making of 
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clinicians and policy makers to facilitate identification of 
priorities for clinical interventions and public health 
strategies (panels 1, 2).

Methods
Conception of the Commission
The idea and general plan to convene a global expert 
group for the definition of diagnostic criteria of chronic 
illness in obesity (clinical obesity) was conceived by FR, 
and discussed with editors of The Lancet Diabetes & 
Endocrinology journal for consideration as a Lancet 
Commission. The Commission on clinical obesity was 
organised in partnership with the Institute of Diabetes, 
Endocrinology and Obesity at Kings Health Partners. 
Additional scientific input about the programme of the 
Commission was sought from other obesity experts who 
served as members of the steering committee (RLB, 
DEC, ISF, NJF-L, EG, CWlR, and GM).

Selection of Commissioners
Members of the Commission were selected to ensure 
a balanced representation of relevant medical disciplines 
and different world regions. Academic clinicians and 
scientists with important contributions and work in the 
clinical management of obesity, in the understanding of 
mechanisms underlying clinical manifestations of the 
condition, or both, were selected dependent on eligibility 
in regard to conflicts of interest per the journal’s policies 
for Lancet Commissions. 58 international experts were 
ultimately recruited as commissioners, representing 
multiple geographic regions and the following medical 
specialties: obesity medicine, endocrinology, internal 
medicine, bariatric and metabolic surgery, paediatrics, 
nutrition, psychology, primary care, gastroenterology, 
cardiovascular medicine, molecular biology, and public 
health. The Commission also included people with lived 
experience of obesity (VMM and JN) as commissioners 
to ensure consideration of the perspectives of people 
living with obesity.

Commissioners were required to attend monthly 
online meetings and offline activities, and participate in 
mandatory surveys (pre-Delphi) and formal Delphi 
rounds to generate consensus.

Subcommittees
The steering committee provided general oversight and 
scientific direction for the programme (eg, subject 
selection, agenda, and inclusion of external experts) of 
this Commission. Additional subcommittees were 
formed to coordinate specific aspects of the work of the 
Commission (ie, genetics and pathophysiology, clinical 
signs and symptoms, effects of obesity on health, obesity 
in children and adolescents, perspectives of people with 
lived experience, Delphi questionnaire, ethnic-specific 
cutoffs for BMI and waist circumference, writing 
group, and communication). Several commissioners 
participated in one or more subcommittee (each 

subgroup included five to ten experts). Inclusion in 
subcommittees was on the basis of voluntary participation 
and specialised expertise.

Subcommittees were tasked with various additional 
activities, including further discussion of evidence, 
analysis of results from online surveys, preparation of 
pre-Delphi surveys and Delphi questionnaires, initial 
manuscript drafting, and planning communication. 
Proposals made by the subcommittees were then 
discussed with the whole group of commissioners during 
regular monthly meetings.

Monthly, online, whole group meetings
Between June 20, 2022 and Dec 16, 2024, meetings were 
held monthly online with the whole group of 
commissioners to discuss scientific evidence, define 
a framework for the definition of clinical obesity, identify 
general principles for the selection of diagnostic criteria, 
test support for potential conclusions, and facilitate 
planning of the Commission’s manuscript and related 
communications. Such meetings had a structured 
agenda including one or more presentations, a group 
discussion, and real-time voting sessions for pre-Delphi 
assessment of evidence and identification of suitable 
subjects for consensus development.

Review and discussion of evidence
Evidence appraised by the commissioners related to 
a broad range of topics, such as definitions of disease and 
diagnostic criteria in other medical specialties, biological 
mechanisms of obesity, effects of obesity on the structure 

Panel 1: The problem the Commission sought to address

Background 
Despite evidence that some people with excess adiposity have 
objectively ill health due to obesity alone, obesity is generally 
considered a harbinger of other diseases, not a disease in itself.

The idea of obesity as a disease remains highly controversial. 
The clinical phenotype of obesity is still uniquely defined by 
BMI, which provides no information about health at the 
individual level. In this context, a blanket attribution of disease 
status to obesity (as currently defined and measured) poses an 
objective risk of overdiagnosis, with potentially negative 
ramifications at clinical, economic, and political levels.

Aim of the Commission
We sought to define clinical obesity and identify objective and 
pragmatic criteria for its diagnosis. As for the idea of illness in 
other medical specialties, clinical obesity is intended as 
a substantial deviation from the normal functioning of tissues, 
organs, the organism as a whole, or any combination of these. 

The objective of this Commission is to inform decision making 
of clinicians and policy makers and facilitate identification of 
priorities for clinical interventions and public health 
strategies.
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Panel 2: The Commission’s recommendations in context

Our new diagnostic model for obesity
Although obesity should be biologically conceived of as 
a continuum, health and illness are typically (and necessarily) 
defined as distinct, dichotomous conditions at the clinical level. 
We therefore pragmatically distinguish clinical obesity from 
preclinical obesity, on the basis of the presence or absence, 
respectively, of objective clinical manifestations (ie, signs and 
symptoms) of altered organ function or impairment of an 
individual’s ability to conduct daily activities.

The definition of clinical obesity fulfils an important conceptual 
gap in the notion of obesity because it provides clinical identity 
to the characteristic alterations of organ function directly 
caused by excess adiposity, independent of other obesity-
related diseases. Such reframing provides a medically 
meaningful mechanism to inform diagnosis, clinical decision 
making, and health-care policies.

Conceptual implications for care and policy
Preclinical and clinical obesity pragmatically distinguish 
conditions where the negative health effect might occur (as in 
preclinical obesity) or has occurred (ie, clinical obesity). 
Accordingly, management strategies for preclinical obesity 
should be aimed at risk reduction (ie, preventative or 
prophylactic intent), whereas interventions for clinical obesity 
should have corrective (ie, therapeutic) intent.

Practical recommendations for clinicians
To mitigate risk of both overdiagnosis and underdiagnosis of 
obesity, excess adiposity should be confirmed by at least 
one other anthropometric criterion (eg, waist circumference) or 
by direct fat measurement when available. However, in people 
with substantially high BMI levels (ie, >40 kg/m²) excess adiposity 
can be pragmatically assumed. Confirmation of obesity status 
defines a physical phenotype, but does not represent a disease 
diagnosis per se. People with confirmed obesity (that is, with 
clinically documented excess adiposity) should then be assessed 
for possible clinical obesity based on findings from medical 
history, physical examination, and standard laboratory tests or 
other diagnostic tests as appropriate. As with other chronic 
illnesses, evidence-based treatment of clinical obesity should be 
initiated in a timely manner with the aim of improvement (or 
remission, when possible) of clinical manifestations.

Preclinical obesity does not generally require treatment with 
drugs or surgery, and might need only monitoring of health over 
time and health counselling if the individual’s risk of progression 
to clinical obesity or other diseases is deemed sufficiently low. 
Prophylactic interventions (eg, lifestyle intervention only, drugs, 
or surgery in specific circumstances) might be necessary, 
however, in some people with preclinical obesity when risk of 
adverse health outcomes is higher or when control of obesity is 
warranted to facilitate treatments of other diseases 
(eg, transplantation, orthopaedic surgery, or cancer treatment). 

Implications for health-care policy
Our characterisation of preclinical and clinical obesity facilitates 
policy decision making and prioritisation, especially when 

dealing with limited health-care resources. The preclinical and 
clinical obesity model also objectively distinguishes between 
scenarios associated with different time frame over which to 
assess outcomes and cost-effectiveness of antiobesity 
interventions (eg, longer term for preclinical obesity and 
shorter term for clinical obesity). As a chronic illness in and of 
itself, clinical obesity should not require the presence of other 
diseases to define indication for or coverage of treatment (as in 
current obesity plus criteria for health insurance coverage).

Obesity as a disease
A blanket definition of obesity as a disease would entail an 
unacceptably high risk of overdiagnosis. Our definition of 
clinical obesity as a systemic, chronic illness directly and 
specifically caused by excess adiposity provides a more coherent 
explanation of why obesity can fulfil the generally accepted 
criteria of a disease state in certain circumstances, but not 
always. By defining preclinical obesity, we also recognise 
evidence that excess adiposity can indeed coexist with 
preserved health.

Clinical or preclinical obesity versus metabolically healthy or 
unhealthy obesity
Whereas metabolically unhealthy obesity represents a condition 
with greater cardiometabolic risk, clinical obesity defines an 
ongoing illness not a grading of risk. Our model also recognises 
that obesity can cause illness by altering the function of various 
organs systems, not only those involved in metabolic regulation. 
Accordingly, a person with cardiovascular, musculoskeletal, or 
respiratory signs and symptoms of excess adiposity would have 
clinical obesity even in the presence of normal metabolic 
function. Furthermore, a person with a single metabolic 
alteration (eg, dyslipidaemia) would not meet the metabolic 
cluster criterion (hyperglycaemia with low HDL and high 
triglycerides) for the diagnosis of clinical obesity. Such an 
individual would therefore be classed as having preclinical 
obesity. 

Preclinical obesity is different to metabolically healthy obesity 
because it is defined by the preserved function of all organs 
potentially affected by obesity, not only those involved in 
metabolic regulation.

Preclinical obesity versus so-called pre-obesity 
Pre-obesity indicates an earlier stage of obesity across the 
continuum of increasing adiposity or bodyweight levels, 
whereas preclinical obesity implies instead an already existing 
obesity phenotype.

Preclinical obesity can reflect heterogeneous conditions 
associated with excess adiposity, including a sign of other 
diseases or side-effects of medications, a paraphysiological 
adaptation to modern environments (with low or no risk of 
progression to clinical obesity), or an earlier stage of clinical 
obesity itself (only in this latter case could it be considered 
equivalent to a predisease state).
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and function of tissues and organs, and effects of obesity 
on daily activities. Evidence about the outcomes of 
treatments was not formally reviewed by the group 
because making recommendations for specific 
treatments is beyond the remit of this Commission.

Evidence on each topic was summarised by individual 
commissioners or subcommittees and presented to the 
whole group during monthly online meetings. 
Additional guest experts who were not involved in the 
Commission (see Acknowledgments) were occasionally 
invited to provide further input during these meetings 
by presenting reviews of evidence on specific topics. 
However, these experts did not participate in the 
development of the conclusions for the Commission.

Attendance at online meetings was a mandatory 
requirement for commissioners, however, when unable 
to attend, commissioners were asked to review 
recordings of online meetings and provide feedback or 
further input as necessary. Written summaries of 
presentations and discussions, online chats, and copies 
of presentations of evidence were circulated among the 
whole group after each online meeting.

Through reviews of subcommittee summaries of 
evidence, the commissioners sought to define diagnostic 
criteria on the basis of the effect of obesity on tissues 
and organs; the clinical manifestations and proposed 
diagnostic criteria are included in this Commission on 
clinical obesity.

Consensus development process
Pre-Delphi phase
This phase sought to investigate prevailing opinions 
about crucial questions (eg, is obesity a disease?), find 
agreement regarding which areas and issues should be 
deliberated, assess strengths and gaps of scientific 
evidence, and generally serve as a guide for preparation 
of the Delphi questionnaires.

A series of questionnaires for real-time (during online 
meetings) and offline surveys were prepared by 
members of the steering group and other sub
committees. These questionnaires included open-ended 
questions, agree or disagree options, and multiple 
choice queries designed to capture the initial 
orientations of the expert group about various topics 
relevant to the Commission.

A specific aim of the pre-Delphi phase was to discuss 
general definitions of disease in medicine and existing 
criteria for the diagnosis of chronic diseases in other 
disciplines. The goal of such discussion was to define 
a suitable model for the definition of illness in obesity, 
principles to guide the definition of clinical obesity, and 
identification of its diagnostic criteria. Results from pre-
Delphi questionnaires were used by members of the 
Delphi subcommittee to draft the Delphi questionnaire. 
These preparatory questionnaires were not a formal 
part of the Delphi process, and as such are not included 
here or in the appendices.

Delphi-like process
After analysis of the results of pre-Delphi surveys and 
review of recorded proceedings from online meetings, 
a subcommittee of eight commissioners prepared 
a Delphi questionnaire that was comprised of a set of 
statements that were believed to reflect available 
evidence and capture the consensus of the largest 
majority among the group. 

Approximately 3 weeks before the questionnaire was 
first administered to the commissioners, they were 
instructed in rules of the Delphi process and the timing 
of each Delphi round. Commissioners were assured that 
responses were confidential, with individual responses 
known only to an impartial, non-voting survey 
moderator.

The moderator administered the Delphi questionnaire 
to all 58 commissioners, using an online survey platform 
(Microsoft Teams Survey) throughout a total of 
three Delphi rounds. The original Delphi method26 was 
adapted to the scopes and nature of this Commission; 
unlike other Delphi studies, in which the first round 
consists mainly of open-ended questions, we used agree 
or disagree questions designed by the Delphi 
subcommittee for the first round, that were based on 
outcomes from the pre-Delphi phase.

For the first two rounds of the Delphi process, all 
questions contained a box for optional supplementary 
comments; commissioners who did not agree with the 
proposed statements were invited to state their reasons 
and propose amendments. Each round was conducted 
over 2 weeks: 1 week for response acquisition (including 
email reminders before the closing date), plus another 
week for data analysis and preparation of the subsequent 
round. A personalised email message was sent by the 
moderator to any respondent who had disagreed with 
specific statements or had proposed amendments. The 
Delphi subcommittee was consulted by the moderator to 
assist with matters that required medical expertise, 
while retaining confidentiality of the identity of 
commissioners who raised questions or who had initially 
disagreed on proposed statements. Consensus was 
defined as agreement by a supermajority (ie, >67%), 
consistent with other medical consensus conferences. 
After the first two rounds, statements that had 
unanimous or near-unanimous consensus were 
considered approved. A third round of Delphi was used 
to further discuss statements with lower levels of 
consensus to verify the possibility of increasing support 
via appropriate amendments to the statements. All 
commissioners reviewed the results and signed 
a statement to confirm their agreement with the final 
recommendations.

As the work of this Commission—including the 
Delphi process—did not expose commissioners to risk 
as the activities and questions in the Delphi 
questionnaires referred to matters that are part of the 
participants’ normal, daily experience, professional 
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Consensus statement (as agreed by commissioners) Grade of agreement

Definitions

1 Obesity is characterized by excessive adiposity, with or without abnormal distribution or function of the adipose tissue U, 100%

2 The causes of obesity are multifactorial and still incompletely understood. Genetic, environmental, psychological, nutritional 
and metabolic factors can induce alterations of the biological mechanisms that maintain normal mass, distribution and 
function of the adipose tissue, thus contributing to obesity

A, 95%

3 Obesity can cause systemic, chronic illness (Clinical Obesity), independent of the development of other medical conditions, by 
inducing alterations in the function of the whole body and/or its organs and tissues, resulting in distinct clinical 
manifestations, including specific signs & symptoms or limitations of day-to-day activities

U, 100%

4 Pre-Clinical Obesity is characterized by a state of excess adiposity with preserved function of other tissues and organs. Pre-
clinical obesity confers an increased risk of developing clinical obesity as well as several other non-communicable diseases 
(NCDs), including type 2 diabetes, cardiovascular disease, certain types of cancer and mental illness, among others

A, 98%

5 Clinical obesity is a chronic, systemic illness characterized by alterations in the function of tissues, organs or the individual, due 
to excessive and/or abnormal adiposity

U, 100%

6 Pre-clinical obesity is characterized by excess and/or abnormal adiposity with preserved function of other tissues and organs A, 98%

7 Remission of Clinical Obesity: Consistent with the definition of remission used for other disease states, remission of clinical 
obesity does not imply cure. Remission is defined as the partial or complete resolution (partial or complete remission) of 
clinical and laboratory evidence of tissue/organ dysfunction associated with clinical obesity

A, 97%

8 Pre-clinical obesity can be a state of remission from clinical obesity, if treatment of clinical obesity induces sustained resolution 
(at least 6 months) of clinical manifestations of organ dysfunction without requiring ongoing pharmacologic treatment

A, 95%

9 Co-morbidities: The term “co-morbidities” should only be used to refer to diseases and other conditions that incidentally co-
exist with obesity, without cause-effect relationship or pathophysiologic overlap

A, 93%

10 The term “obesity-related diseases/disorders” (or “associated/overlapping diseases/disorders”) should be used for non-
communicable diseases (NCDs) and disorders (eg, type 2 diabetes, certain types of cancer, OSA, NASH, mental illness etc) that 
typically co-occur with obesity because of overlapping etiology and/or pathophysiology

A, 98%

11 “Complications”: Clinical obesity may lead to severe organ dysfunction and end-organ damage, causing life-altering and/or 
potentially life-threatening complications (eg, heart attack, stroke, renal failure)

A, 91%

12 Obesity-related diseases/disorders (or overlapping diseases/disorders) can co-occur with both clinical and pre-clinical obesity 
and should be considered in decision-making about indications to treatment and type of treatment

A, 91%

Clinical assessment, principles of diagnosis, and goals of treatment

13 Epidemiology of Obesity and Screening. Traditional measures of obesity, exclusively based on BMI (eg, BMI > 30 kg/m², or other 
age-specific, gender-specific or country/ethnic-specific cut-off points), should be used only as a surrogate measure of health 
risk at a population level, for epidemiological studies or for screening purposes

A, 98%

14 Clinical Assessment of Obesity. Requires confirmation of excess/abnormal adiposity by one of the following methods: 
a. �Direct body fat measurement (eg, by Dual-energy X-ray absorptiometry -DEXA, bioimpedance, etc), or
b. �At least one anthropometric criteria (waist circumference, waist-to-hip ratio or waist-to-height ratio) in addition to BMI, or 
c. �At least two anthropometric criteria (waist circumference, waist-to-hip ratio or waist-to-height ratio) regardless of BMI
Note: Validated methods and age- gender- and ethnicity-appropriate cut-off points should be used for all anthropometric criteria

A, 98%

16 The diagnosis of Clinical Obesity requires: 
a. �Clinical confirmation of obesity status by anthropometric criteria or by direct body fat measurement,
Plus one or both of the following criteria:
b. �Evidence of reduced organ/tissue function due to obesity (ie, signs, symptoms and/or diagnostic tests showing 

abnormalities in the function of one or more tissue/organ system),
c. �Significant, age-adjusted limitations of day-to-day activities reflecting the specific impact of obesity on mobility and/or 

other basic Activities of Daily Living (ADL=bathing, dressing, toileting, continence, eating)

U, 100%

17 BMI remains a valuable screening tool to help identify subjects with potential excess/abnormal adiposity. However, clinical 
confirmation of obesity status requires verification of excess/abnormal adiposity by either direct body fat measurement or at 
least one additional anthropometric criterion, using age, gender, and ethnicity-appropriate cut-off points

A, 97%

18 All people with excess adiposity should be assessed for clinical obesity by evaluation of the person’s medical history, physical 
examination, standard laboratory tests and additional diagnostic tests as needed

U, 100%

19 Standard laboratory tests for assessment of people with confirmed excess adiposity should include at least the following: full 
blood count, glycemia, lipid profile, renal and liver function tests

A, 98%

20 Specific blood tests may be necessary if clinically indicated to rule out “secondary” forms of obesity (ie, hypothyroidism, 
cushing syndrome, etc)

U, 100%

21 Additional diagnostic tests should be performed as appropriate if the patient’s medical history or physical exam and/or 
standard laboratory tests suggest the possibility of one or more obesity-induced organ/tissue dysfunction (clinical obesity) 
and/or the presence of other obesity-related diseases and disorders

U, 100%

22 People with both clinical and pre-clinical obesity should be regularly monitored and screened for type 2 diabetes and other 
diseases and conditions that are frequently associated with obesity

U, 100%

23 People with clinical obesity should have access to comprehensive care and evidence-based treatments with the aim to induce 
improvement (or remission when possible) of clinical manifestations of obesity and to prevent progression to end-organ damage

U, 100%

(Table 1 continues on next page)
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experience, or both, ethics approval was not deemed 
necessary.

Descriptors of grade of consensus
Consistent with previous studies,11 consensus was 
considered to have been reached when a super
majority (>67%) of the expert group agreed on a given 
statement. However, language was iteratively modified 
to maximise agreement, and the degree of consensus 
for each statement was graded according to the 
following scale: grade U, 100% agreement (unanimous): 
grade A, 90–99% agreement; grade B, 78–89% 
agreement; grade C, 67–77% agreement. This grading 
scale indicates statements that reflect unanimous or 
near-unanimous opinions (grades U or A), strong 
agreement with little variance (grade B), or a consensus 
statement that reflects an averaging of more and 
possibly extremely diverse opinions (grade C). We 
report both the level of consensus and the percentage 

grade of agreement for each statement (tables 1–3; 
appendix 2 pp 2–3).

Delphi results
All three rounds of Delphi were accomplished with 
100% response rate (58 of 58 commissioners). A total of 
82 statements (including definitions and diagnostic 
criteria) had consensus, of which 49 (60%) were 
unanimous consensus and 33 (40%) near-unanimous.

We defined 18 criteria for the diagnosis of clinical 
obesity in adults (range of consensus 90–100%; table 2), 
plus 13 criteria in children and adolescents (range of 
consensus 96–100%; table 2).

Endorsements by scientific and patients’ organisations
A document describing the methods of the Commission 
and the conclusions of the consensus development 
process was submitted to relevant scientific societies and 
patients’ organisations for consideration of formal 

Consensus statement (as agreed by commissioners) Grade of agreement

(Continued from previous page)

24 The choice of intervention for clinical obesity (ie, lifestyle, pharmacological, psychological or surgical) should be based on 
individual risk/benefit assessment and available clinical evidence that the intervention has reasonable chances to improve 
clinical manifestations and quality of life or reduce risk of disease progression and mortality

U, 100%

25 People with pre-clinical obesity should receive science-based health counselling and have equitable access to care where 
needed to reduce the individual’s risk of developing clinical obesity and other obesity-related diseases and conditions

U, 100%

26 Health counselling, level of care and type of intervention for pre-clinical obesity (ie, lifestyle, psychological, pharmacological, 
surgical) should be based on individual risk/benefit assessment, considering the severity of excess/abnormal adiposity and the 
presence/absence of other risk factors and co-existing obesity-related diseases/disorders

A, 96%

27 Obesity (Pre-clinical or clinical) can contribute to the development of type 2 diabetes (T2D) and adversely affect diabetes 
control and progression. For this reason, the treatment of both pre-clinical and clinical obesity should be part of the 
management of type 2 diabetes

A, 98%

28 Clinical assessment of obesity – as well as related medical advice, interventions, and care – must be provided by qualified 
healthcare professionals

U, 100%

Weight-based stigma and public health statements

29 Weight-based bias and stigma present a major obstacle in efforts to effectively prevent and treat obesity. Tackling stigma is not 
only a matter of social justice but a way to advance prevention and treatment of obesity and reduce associated illness and mortality

U, 100%

30 Academic institutions, professional organizations, media, public health authorities, patients’ associations, and governments 
should encourage education on weight stigma and facilitate a new public narrative of obesity, consistent with modern 
scientific knowledge

A, 98%

32 Policymakers and health authorities should ensure that individuals with pre-clinical obesity have adequate and equitable access 
to diagnostic assessment of individual health risk as well as monitoring of health impact of obesity over time, and to 
appropriate care where needed to reduce risk of developing clinical obesity and other associated diseases and conditions

U, 100%

33 Public health strategies to reduce incidence and prevalence of obesity at population level must be based on current scientific 
evidence rather than unproven assumptions that solely blame individual responsibility for the development of obesity

U 100%

Statements from people living with obesity

34 The impact of obesity often goes beyond health complications due to the social and emotional impacts as well as the societal 
stigma around obesity

U, 100%

35 In making the diagnosis of clinical obesity, providers should recognize the potential past trauma and/or stigma a person with 
obesity might have experienced in the healthcare system or from society in general

U, 100%

36 Public health strategies to reduce incidence and prevalence of obesity at population level must be based on current scientific 
evidence rather than unproven assumptions that solely blame individual responsibility for the development of obesity.
Assumptions about the character and/or behaviour of people with obesity should be avoided

U, 100%

37 Although lifestyle choices can contribute to or help alleviate obesity, the prominent problem lies in alterations of the biological 
mechanisms involved in fat mass regulation

A, 97%

Degree of consensus as agreed by commissioners via a delphi-like method and exact percentage shown for grade of agreement. Grade U=100% agreement (unanimous), 
grade A=90–99% agreement, grade B=78–89% agreement, grade C=67–77% agreement. NASH=non-alcoholic steatohepatitis. OSA=obstructive sleep apnoea.

Table 1: Consensus statements: definitions and recommendations

See Online for appendix 2
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endorsement of definitions and diagnostic criteria. 
Organisations that have formalised their endorsement by 
the end of December, 2024 are acknowledged in 
appendix 2 (pp 2–3). Feedback from such groups did not 
change the conclusions of the Commission but has been 
used to improve the presentation of our findings in this 
manuscript.

Members of the expert group (commissioners) and 
endorsing societies represent many countries (including 
high-income, middle-income, and low-income countries) 

and account for all continents. The figure in appendix 2 
(p 4) shows countries represented by commissioners or 
endorsing organisations.

Writing of the manuscript
A draft outline of the manuscript was prepared by the 
steering group, and discussed with the whole group of 
commissioners, who provided further input. The final 
outline was established, and a writing subcommittee was 
formed to prepare the initial draft of the manuscript. 

Organ, tissue, or body system Diagnostic criterion (as agreed by commissioners) Grade of agreement

Adults

1 CNS Signs of raised intracranial pressure such as vision loss and/or recurrent headaches A, 93%

2 Upper airways Apnoeas/hypopnoeas during sleep due to increased upper airways resistance U, 100%

3 Respiratory Hypoventilation and/or breathlessness and/or wheezing due to reduced lung and/or 
diaphragmatic compliance

U, 100%

4 Cardiovascular (ventricular) Reduced Left Ventricular systolic function - Heart Failure with Reduced Ejection Fraction - HFrEF A, 96%

5 Cardiovascular (atrial) Chronic/recurrent atrial fibrillation A, 98%

6 Cardiovascular (pulmonary) Pulmonary artery hypertension A, 96%

7 Cardiovascular Chronic fatigue, lower limb edema due to impaired diastolic dysfunction– Heart Failure with 
Preserved Ejection Fraction - HFpEF

U, 100%

8 Cardiovascular (thrombosis) Recurrent DVT and/or pulmonary thromboembolic disease A, 90%

9 Cardiovascular (arterial) Raised arterial blood pressure U, 100%

10 Metabolism The cluster of hyperglycaemia, high triglyceride levels, and low HDL cholesterol levels U, 100%

11 Liver NAFLD with hepatic fibrosis U, 100%

12 Renal Microalbuminuria with reduced eGFR A, 96%

13 Urinary Recurrent/chronic urinary incontinence U, 100%

14 Reproductive (female) Anovulation, oligo-menorrhea and PCOS U, 100%

15 Reproductive (male) Male hypogonadism A, 96%

16 Musculoskeletal Chronic, severe knee or hip pain associated with joint stiffness and reduced range of joint motion U, 100%

17 Lymphatic Lower limbs lymphedema causing chronic pain and/or reduced range of motion A, 98%

18 Limitations of day-to-day 
activities

Significant, age-adjusted limitations of mobility and/or other basic Activities of Daily Living 
(ADL=bathing, dressing, toileting, continence, eating)

U, 100%

Children and adolescents

1 CNS Signs of raised intracranial pressure such as vision loss and/or recurrent headaches U, 100%

2 Upper airways Apnoeas/hypopnoeas during sleep due to increased upper airways resistance U, 100%

3 Respiratory Hypoventilation and/or breathlessness and/or wheezing due to reduced lung and/or 
diaphragmatic compliance

A, 98%

4 Cardiovascular Raised arterial blood pressure U, 100%

5 Metabolism The cluster of hyperglycaemia/glucose intolerance with abnormal lipid profile (high 
triglyceride levels or high LDL cholesterol or low HDL cholesterol)

U, 100%

6 Liver Elevated LFTs due to metabolic (dysfunction)-associated fatty liver disease (MAFLD) U, 100%

7 Renal Microalbuminuria U, 100%

8 Urinary Recurrent/chronic urinary incontinence U, 100%

9 Reproductive (female) PCOS A, 98%

10 Musculoskeletal (alignment) Recurrent/chronic pain or tripping/falling due to pes planus or leg malalignment A, 96%

11 Musculoskeletal (tibial) Recurrent/chronic pain or limitation of mobility due to Tibia vara U, 100%

12 Musculoskeletal (femoral) Acute and/or recurrent/chronic pain or limitation of mobility or tripping/falling due to slipped 
femoral capital epiphysis

U, 100%

13 Limitations of day-to-day 
activities

Significant, age-adjusted limitations of mobility and/or other basic Activities of Daily Living 
(ADL=bathing, dressing, toileting, continence, eating)

U, 100%

Degree of consensus as agreed by commissioners via a delphi-like method and exact percentage shown for grade of agreement. Grade U=100% agreement (unanimous), 
grade A=90–99% agreement, grade B=78–89% agreement, grade C=67–77% agreement. DVT=deep vein thrombosis. LFTs=liver function tests. NAFLD=non-alcoholic fatty 
liver disease. PCOS=polycystic ovary syndrome.

Table 2: Consensus statements: diagnostic criteria for clinical obesity in adults, adolescents, and children
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Subgroups of the writing committee (FR, DEC, RHE, 
RVC, JPHW, WAB, FCS ISF, NJF-L, CWlR, NS, LAB, 
KMM, AM, TK, KWT, PS, WTG, JPK, J-MF-R, BEC, HT, 
AK, RFK, JV, MB, JBD, SRB, HJG, and ER) were tasked 
with the preparation of distinct chapters of the 
manuscript. All commissioners were then invited to 
review the initial draft and provide critical input for 
further editing of the manuscript (with the exception of 
RLB, see Acknowledgments), thereby generating its final 
version. The coauthors of this manuscript, who include 
all but two of the commissioners (see Acknowledgments), 
formally approved the final version.

Definition and diagnosis of disease and pre-
disease states in medicine
General principles
Although the notion of disease might seem obvious, 
a clear definition of disease does not exist. 
One comprehensive approach to the definition of disease 
was proposed by Stanley Heshka and David Allison:27 
(A) a condition of the body, its parts, organs, or systems, 
or an alteration thereof; (B) resulting from infection, 
parasites, nutritional, dietary, environmental, genetic, or 
other causes; (C) having a characteristic, identifiable, 
marked group of symptoms or signs; and (D) deviation 
from normal structure or function (variously described 
as abnormal structure or function; incorrect function; 
impairment of normal state; interruption, disturbance, 
cessation, disorder, or derangement of bodily or organ 
functions).

Pre-disease describes conditions that are not at the 
stage or level that would classify them as a disease but, at 
the same time, are not at a stage or level where people 
can be declared entirely disease-free.23 Examples of pre-
disease include HIV infection, adenomatous colonic 
polyps, pre-diabetes, and osteopenia. The hallmark of 
these conditions is that they could be detected through 
screening programmes and treated, avoiding the ultimate 
disease state (eg, AIDS, colon cancer, type 2 diabetes, and 
osteoporosis, respectively for the aforementioned pre-
disease examples).

Inherent to the notion of disease is a distinct 
pathophysiology that can cause alterations of either 
a single organ or multiple organs (systemic diseases). 
Fundamentally, however, diseases are characterised by 
their ability to cause illness, intended as an objective and 
subjective experience of ill health. Illness implies 
a deviation from the healthy functioning of organs and 
tissues or the whole individual. It is typically associated 
with specific clinical manifestations—physical and 
biochemical—that can be used as criteria for disease 
diagnosis.19–23

Although a disease process can exist in the absence of 
manifest illness (eg, a malignancy in its early phases 
might not yet be associated with signs or symptoms), 
illness is the distinctive feature of a disease and will 
occur as a part of the typical evolution of that disease. 

The specific clinical manifestations of an illness might or 
might not be unique (pathognomonic) to the disease, but 
typically cluster in a distinctive clinical phenotype. 
Illnesses also have a typical evolution in time, with 
worsening of organ dysfunction and typical complications 
as a result, ultimately determining the prognosis of that 
disease. Recognition of the typical clinical manifestations 
of an illness (physical or biochemical) allows a disease to 

Consensus statement (as agreed by commissioners) Grade of 
agreement

1 The prevalence of clinical obesity and the rate of progression from pre-clinical to 
clinical obesity are currently unknown. Investigations aimed at determining the 
prevalence and incidence of clinical obesity should be considered an important 
research priority

U, 100%

2 Research is needed to investigate the distinct prognostic value of dysfunctions of 
various organs/tissues caused by excess adiposity

U, 100%

3 The development of appropriate staging systems to predict complications and 
mortality associated with clinical obesity can inform clinical management and 
prioritization of access to care. Staging clinical obesity should therefore be considered 
an important research priority

U, 100%

4 Anthropometric criteria and biomarkers of excess adiposity have been studied as 
predictors of type 2 diabetes, hypertension or excess mortality associated with obesity. 
As such, these parameters alone do not provide reliable information about the 
presence/severity of ongoing organ/tissue damage, the risk of progression from pre-
clinical to clinical obesity, or the risk of future complications and mortality in patients 
who already have clinical obesity. Research is necessary to identify biomarkers and/or 
anthropometric criteria that can improve the diagnosis of clinical obesity and the 
assessment of its prognosis

A, 98%

5 Research is needed to identify accurate predicting factors of progression from 
overweight or pre-clinical to clinical obesity to facilitate early intervention and reduce 
risk of morbidity and mortality

A, 98%

6 The etiology of obesity and its pathophysiology remain incompletely understood. 
Research is needed to elucidate the causes of the obesity epidemic, as well as the 
mechanisms by which excess adiposity progresses into clinical obesity and/or increases 
the risk of other non-communicable diseases (NCDs)

U, 100%

7 The efficacy of current anti-obesity interventions has been tested mostly in terms of 
weight loss outcomes or reduction of risk of future diabetes, cardiovascular disease or 
mortality. Improvement and/or remission of clinical obesity should be an important 
outcome measure in future clinical trials and other studies of both existing and novel 
therapeutics

A, 95%

8 Future clinical studies should further define criteria for remission of clinical obesity and 
cure of obesity

A, 95%

9 Research is needed to understand the amount of weight loss that is necessary to 
induce clinically meaningful improvement and/or remission of clinical obesity

A, 95%

10 Research is needed to develop ways to reduce the ongoing pandemic of pre-clinical 
and clinical obesity

U, 100%

11 Studies to investigate genetic/environmental mechanisms related to the development 
of excess adiposity, complications and differences in body fat distribution, particularly 
across different ethnicities are needed

U, 100%

12 Research is needed to approach the prevention and treatment of pre-clinical and 
clinical obesity using precision/personalized science

U, 100%

13 The discrepancy between the high prevalence of obesity in families, yet the relatively 
weak association to genetic predictors of obesity needs scientific pursuit and 
clarification

A, 95%

14 It is plausible that alterations of fat tissue function could significantly impact health 
and/or be associated with specific sub-forms of obesity. Research is needed to further 
elucidate the health impact of dysfunctional fat tissue vs excess adiposity or abnormal 
fat distribution

U, 100%

Degree of consensus as agreed by commissioners via a delphi-like method and exact percentage shown for grade of 
agreement. Grade U=100% agreement (unanimous), grade A=90–99% agreement, grade B=78–89% agreement, 
grade C=67–77% agreement.

Table 3: Consensus statements: current gaps in knowledge and future research priorities
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be detected (ie, diagnosis) and distinguished from others 
(ie, differential diagnosis).

For example, we recognise diabetes as a disease state 
(with subtypes) because of its ability to cause a typical 
illness, characterised by a distinctive cluster of physical 
signs and symptoms (eg, polyuria, polydipsia, fatigue, or 
increased hunger) and biochemical alterations 
(eg, hyperglycaemia, hyperinsulinaemia, or insulin 
deficiency) that reflect dysfunction of specific organs. 
Such organ dysfunction can worsen over time with 
a characteristic evolution, leading to specific end-organ 
complications (eg, blindness, heart attack, stroke, or 
renal failure).

Diseases can also have a broader clinical effect, beyond 
causing specific illness. Due to their underlying 
pathophysiological mechanisms, diseases can predispose 
to, facilitate, or exacerbate other diseases, especially those 
characterised by partly overlapping cause or patho
physiology. Signs and symptoms of a disease can be 
common to other diseases, frequently posing challenges 
for differential diagnosis. Often the evolution in time of 
the illness, with the development of additional and 
characteristic clinical and biochemical signs, is what 
facilitates differential diagnosis (panel 3).

Importantly, the diagnostic criteria for a disease must 
be sufficiently accurate to detect (ie, sensitivity) and 
distinguish (ie, specificity) diseases from one another. 
Some ailments, however, have similar pathophysiology 
and clinical manifestations (eg, lupus and Sjögren’s 
syndrome or Crohn’s disease and ulcerative colitis), 
therefore posing challenges for differential diagnosis.

Chronic diseases
Some chronic diseases might originate in one tissue or 
organ, but their pathophysiology can directly affect the 
structure, function, or both, of several other organs and 
tissues, generating a systemic form of disease with 
multiple clinical manifestations, and characteristic 
evolution and prognosis.

Chronic diseases typically advance gradually over an 
extended period of time, and persist for a year or more23,28 
(eg, cardiovascular, rheumatological, neurological, and 

gastroenterological diseases, and diabetes). These 
diseases can often coexist with additional health 
conditions, which compound their effect on quality of 
life, increase risk of disability and premature mortality.29

Effect of the diagnosis of chronic diseases on the 
affected individual
Inherent with the chronic, often incurable, nature of 
the condition is a sense that the disease will affect all 
aspects of a person’s life. Concerns about the effect of 
a disease on the ability to conduct normal daily activities 
and overall quality of life can also cause substantial 
preoccupation about an individual’s ability to work, 
produce income, and support their family, among other 
things. People diagnosed with chronic diseases also 
often worry about premature mortality. Therefore, the 
diagnosis of a disease has profound psychological 
effects, which compound the health effects imposed by 
the disease.

For all these reasons, accurate diagnosis of disease is 
paramount. Clinicians must ensure that diseases are 
accurately detected to allow timely access to care. 
However, clinicians must avoid overdiagnosis of 
chronic diseases, as this could have considerable and 
unnecessary consequences for the affected individual, 
plus society at large.

Criteria for the diagnosis of disease in medical 
specialties other than obesity
Looking at the definitions and diagnoses of chronic 
diseases in other medical specialties can highlight 
differences to obesity that hinder its conceptualisation 
as a disease. This exercise can also facilitate the 
development of appropriate diagnostic models for 
obesity.

Immune-mediated diseases
Many immune-mediated diseases (eg, rheumatological 
diseases) typically cause chronic, systemic illness. 
These diseases originate in or initially affect the 
connective tissue, inducing structural and functional 
alterations of several organs, including the joints, 
tendons, ligaments, bones, muscles, heart, and lungs. 
Rheumatological diseases can result from autoimmune 
causes, but their exact cause is often unknown. Clinical 
manifestations reflect structural and functional 
alterations of joints and other organs, with signs of 
tenderness, erythema, swelling or oedema, altered 
range of motion, impaired function, and reduced 
quality of life.

Although various immune-mediated diseases can 
have overlapping clinical manifestations, differences in 
the onset, site, and timing of symptoms, the absence or 
presence of distinct biological alterations, and their 
typical evolution in time, inform differential diagnosis. 
For example, the two most common forms of arthritis 
(rheumatoid arthritis and osteoarthritis) both present 

Panel 3: Definition of disease and illness in medicine

Diseases are characterised by:
•	 A distinct pathophysiology that can cause alterations of 

either a single organ or multiple organs (systemic diseases)
•	 The ability to cause a specific illness, intended as an 

objective and subjective experience of ill health

What is an illness?
•	 Illness implies a deviation from the normal functioning of 

organs and tissues or the whole individual, and is typically 
associated with specific clinical manifestations—physical 
and biochemical—that can be used as criteria for disease 
diagnosis
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classic signs of arthropathy, so further diagnostic 
investigations, including blood tests and x-rays, are often 
necessary to help to distinguish one from the other.30,31

Mental health conditions
Mental disorders are characterised by alterations in 
cognition, emotional regulation, and behaviour.27,32 
Several types of mental disorders are defined according to 
specific criteria in the Diagnostic and Statistical Manual 
of Mental Disorders. The diagnosis of these conditions 
requires identification of symptoms and signs, indicating 
the presence of internal dysfunction.33 Typically, several 
signs and symptoms among a set of characteristic clinical 
manifestations need to be present to confirm diagnosis. 
A thorough examination of these signs and symptoms is 
essential to ensure an accurate diagnosis.

Commissioners’ views on obesity as a disease
The idea of obesity as a disease was a controversial subject 
also within this Commission. Initial opinions diverged 
substantially, clearly indicating that a consensus would 
not be reached on a blanket definition of obesity as 
a disease, at least as currently defined. A specific pre-
Delphi survey on the question of whether obesity is 
a disease showed that more than half of the commissioners 
rejected the all-or-nothing scenario implied in the 
question, but supported the view that obesity is a risk 
factor for other diseases and sometimes a disease itself. 
Only about a third supported the idea of obesity as 
a disease, and the rest of the commissioners did not 
consider obesity to be a disease.

The main arguments cited in support of obesity as 
a disease included evidence that excess adiposity is 
associated with the following: clear pathogenetic 
mechanisms (eg, inflammation, hormonal imbalances, 
alterations of appetite or satiety regulation, and insulin 
resistance); increased risk of mortality; persistence and 
recidivism despite treatment, consistent with a chronic, 
relapsing disease process; and the clear association of 
excess adiposity with complications or related diseases 
that impair health.

Those who did not support the idea of obesity as 
a disease, at least as currently defined, cited the following 
arguments: some people with BMI levels at or above 
traditional obesity thresholds do not have excess adiposity 
(eg, athletes and people with higher-than-average lean 
mass); a substantial number of individuals with excess 
adiposity show no obvious signs of ongoing illness; and 
although there is a clear relationship between BMI, 
adiposity, and prevalence of disease at population levels, 
BMI and fat mass provide no information about health at 
the individual level. Because of these reasons, the current 
definition of obesity and the BMI-centric methods used 
for its detection could overdiagnose disease in otherwise 
healthy individuals (figure 1).

The objective evidence and logic behind both 
perspectives suggest fundamental issues in the current 

framing of obesity and in the methods used for its 
diagnosis.

The aforementioned examples of other chronic diseases 
show that the notion of disease in medicine fundamentally 
implies an ability of the disease to cause illness, intended 
as a human experience of ill health, characterised by 
distinct clinical manifestations secondary to ongoing 
alterations in the functioning of organs, tissues, or both.

In contrast with such generally adopted medical 
principles, the current definition of obesity provides no 
clear characterisation of the illness induced by obesity 
itself. The narrative of the clinical effect of obesity focuses 
instead on adiposity-related risks of developing other 
diseases—that is, distinct clinical entities with their own 
pathophysiology, clinical manifestations, evolution, and 
prognosis.

The lack of a clearly identifiable illness caused by 
obesity provides no subject for accurate disease diagnosis, 
thus representing a major stumbling block for the 
consideration of obesity as a disease (panel 4).

An in-depth analysis of limitations regarding the 
current framing of obesity and methods used for its 
diagnosis is warranted to address issues that hinder the 
debate around obesity.

Figure 1: Illness is the missing piece in the traditional framing of obesity
Diseases are typically characterised by a cause (or set of causes) that initiates the pathogenetic process; a distinct 
pathophysiology (the mechanisms by which the disease process leads to alterations of either a single organ or 
multiple organs [systemic diseases]) resulting in a distinct (single) illness, characterised by specific clinical 
manifestations with a typical evolution in time (ie, complications, end-organ damage, and mortality). Illness is 
the clinical manifestation of a disease state and its clinical and biological features can be used as criteria for disease 
diagnosis and differential diagnosis. Obesity has traditionally been conceptualised as a harbinger of other diseases. 
Accordingly, the health effect of obesity is typically described by a broad and heterogeneous set of so-called 
complications of excess adiposity, including conditions that are diseases themselves, with their own 
pathophysiology and distinct clinical manifestations. This characterisation does not define a distinct illness 
(eg, a single illness, distinguishable from others); hence, it provides no explanation for obesity as a specific disease 
entity. Despite evidence that excess adiposity alone can affect the functioning of multiple organs and tissues, the 
illness caused by obesity itself (ie, distinct clinical manifestations, beyond mere corpulence) has not been yet 
characterised. Items within the dashed rectangle indicate elements missing from the traditional framing of obesity.
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Limitations of the current framing of obesity
Conceptual and practical issues in the current definition 
of obesity
Obesity is currently conceived and defined as a condition 
of excess adiposity that presents a “risk to health”.34 
The current diagnosis of obesity worldwide is based on 
BMI, calculated as weight in kilograms divided by height 
in metres squared. According to WHO, an adult with a 
BMI of 30 kg/m² or higher is considered to have obesity.

This definition has been widely adopted and used in 
epidemiological studies, clinical practice, and public 
health policy.35 However, several studies have shown that 
BMI does not reflect body fat distribution or metabolic 
health, and alternative measures such as waist 
circumference or body fat percentage could be more 
appropriate.36 Nonetheless, BMI remains the most 
commonly used measure of obesity worldwide, and helps 
identification of individuals at risk of obesity-related 
comorbidities.

In a survey of commissioners’ initial opinions, a large 
majority of the group (~70%) agreed that the current 
definition of obesity (“abnormal or excessive fat 
accumulation that presents a risk to health”)34 is not 
consistent with the notion of a standalone disease state.

This assessment was based primarily on two arguments. 
First, the exclusive focus on risk in the definition of 
obesity inherently implies that ill health has not yet 
materialised (and might, at least theoretically, never 
materialise). This possibility is objectively true for some 
people with obesity, who appear to be able to live 
a relatively healthy life for many years, or even a lifetime. 
In fact, one can legitimately argue that a risk factor is not 

necessarily a disease, and that a disease should be 
diagnosed when it occurs, not before.

Many conditions can predispose one to future disease, 
yet are not considered diseases themselves. For example, 
although monoclonal gammopathy of uncertain 
significance can be a precursor of multiple myeloma, it 
is not deemed a disease itself.37

Second, the risk associated with obesity does not refer 
to a specific illness, but to a broad number of other 
ailments, including type 2 diabetes, cancer, and mental 
disorders. Regardless of the causality of such 
associations, these conditions are diseases in their own 
right and cannot be configured as expressions of a single 
disease process.

Thus, if obesity were only a condition of risk to health 
(as per its current definition) it would be difficult to 
understand why it should be considered a disease.

However, there is ample evidence that excess adiposity 
itself can directly induce structural and functional 
alterations in multiple tissues and organs (eg, liver, 
heart, lungs, kidneys, and musculoskeletal system), 
causing objectively ill health, independent of the onset 
of other diseases. Thus, a more accurate definition of 
obesity—consistent with evidence that risk for other 
diseases and ongoing illness can both be associated with 
excess adiposity—is necessary to explain the full effect of 
obesity on health.

The Commission also identified other limitations in 
the current definition of obesity. One important 
limitation is the lack of clarity on whether abnormal 
function (metabolic, endocrine, or both) of adipose 
tissue and excess adipose tissue mass should both be 
present to define obesity. There was general agreement 
among commissioners that abnormal function of 
adipose tissue results in several perturbances of 
physiology, such as insulin resistance, thereby crucially 
contributing to metabolic consequences of obesity. 
However, alterations of adipose tissue function are not 
always necessary for the effect of obesity on health, as 
this can also occur through other mechanisms. In fact, 
physical effects of excess fat mass on organs 
(eg, restrictive lung capacity and musculoskeletal 
complications) or the whole individual can affect health 
in the absence of functional alterations. By contrast, 
dysfunctional adipose tissue can induce insulin 
resistance and metabolic alterations in the absence of 
excess adiposity (eg, lipodystrophy). Accordingly, an 
accurate definition of obesity should make it clear that 
excess fat mass is the fundamental characteristic of 
obesity, whereas abnormal function of adipose tissue 
might or might not be part of obesity (ie, obesity should 
be defined by excess fat mass, with or without abnormal 
function).

The BMI issue
The current definition of obesity on the basis of BMI has 
several limitations.38,39

Panel 4: Disease or no disease? It is not all or nothing

As currently defined and measured, obesity does not have the same meaning in all 
affected individuals. In this context, the question of whether obesity is a disease is ill-
conceived because it presumes an implausible all-or-nothing scenario, where obesity is 
either always a disease or never a disease. 

In fact:
•	 Some people with obesity have objective ill health due to obesity alone (ie, severe 

symptoms or limitations of daily activities due to effects of obesity on pulmonary, 
cardiovascular, or musculoskeletal systems)

•	 Other people with obesity might be able to maintain normal function of organs and 
substantially preserved health, long term

•	 Excess adiposity can also be a sign of other diseases or a side effect of numerous 
medications

•	 BMI and other anthropometric measures can underestimate and overestimate excess 
adiposity and provide no information about the functioning of organs and tissues

Implications:
•	 Obesity is a heterogeneous condition, and an obesity phenotype does not necessarily 

reflect ongoing illness
•	 BMI-based metrics of obesity can misclassify excess adiposity and could both 

underdiagnose and overdiagnose disease
•	 A clinically relevant definition of obesity is warranted to facilitate a more rational 

debate around obesity as a disease
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BMI does not differentiate between fat and lean mass 
or account for differences in body fat distribution. As 
a result, some individuals with a BMI in the so-called 
normal or overweight range (eg, 18·5–29·9 kg/m² in 
individuals of European descent) could have excess body 
fat and be at increased risk of obesity-related morbidity. 
For example, BMI can underestimate fat mass in the 
elderly, in individuals who have lost bone or muscle 
mass, and in people of certain ethnicities (eg, Asian 
populations), leading to underdiagnosis of obesity.35,40

Conversely, some individuals with a BMI in the range 
currently defining obesity (>30 kg/m² in individuals of 
European descent) do not have excess fat mass and are 
not at increased risk of morbidity or mortality.41 For 
example, in people with more bone or skeletal muscle 
mass, such as athletes, BMI can overdiagnose obesity; 
famous examples of such misclassifications are legendary 
boxers and US National Football League quarterbacks.42

The association between BMI-based obesity and 
mortality is actually U-shaped, with factors such as 
smoking history, occult disease, recent unintentional 
weight loss, weight variability, and body fat distribution 
pattern influencing the shape of the BMI versus mortality 
curve.43 Furthermore, overall diet quality and physical 
activity or fitness level are potent modulators of the risk 
associated with any BMI value, regardless of body 
composition.44 However, eliminating individuals from 
the analysis on the basis of such factors can plausibly 
create biases.45,46

Alternative measures, such as waist circumference or 
body fat percentage, might be more accurate for the 
detection of excess adiposity and, therefore, as measures 
of obesity-related health risks.47 For example, many 
population studies have shown that within every BMI 
category considered, the larger the waist circumference, 
the greater the morbidity or mortality risk.36

In addition to potentially misclassifying excess 
adiposity itself, BMI provides no information about the 
functional status of tissues and organs, or the ability of 
an individual to conduct normal daily activities, which 
are two fundamental criteria for assessment of a person’s 
health.

Thus, the current BMI-based definition of obesity can 
either underestimate or overestimate both adiposity and 
illness (figure 2).

The risk of underdiagnosis can delay or even prevent 
access to care; however, the risk of overdiagnosing 
obesity is particularly concerning for its potential 
negative ramifications on health-care systems and 
society. One practical consequence of defining obesity as 
a disease, under its current BMI-based definition, is that 
approximately 30–40% of people in some countries 
would be diagnosed as having this disease right now and 
would be rendered eligible, overnight, for claims of 
disability or expensive (and potentially unnecessary) 
treatments. Such claims would effectively make obesity a 
financially and socially intractable issue.

Although not appropriate for use as a clinical 
parameter, BMI remains a universally accepted measure 
of obesity at the individual level. In fact, BMI thresholds 
are routinely used in clinical practice to rank the severity 
of obesity (class 1, 2, or 3 [eg, BMI of 30–34·9 kg/m², 
35–39·9 kg/m², or >40 kg/m², respectively, for 
individuals of European descent]), establish indications 
for therapeutic interventions, or decide insurance 
coverage of obesity treatments. Most crucially, BMI has 
become an integral part of the current definition of 
obesity, as most health-care services, medical 
organisations, and public health agencies recommend 
use of a BMI threshold (ie, 30 kg/m² in individuals of 
European descent) to diagnose obesity.

For all these reasons, using BMI for the diagnosis of 
obesity represents a major barrier for both the 
understanding and acceptance of obesity as a disease.

Several professional organisations, including the 
American Association of Clinical Endocrinology and the 
European Association for the Study of Obesity have 
recommended consideration of pathophysiological 
abnormalities in the mass, distribution, and function of 
adipose tissue as more appropriate than BMI-centric 
criteria to assess the effect of excess adiposity on 
health.48,49

There was strong agreement among commis
sioners (98%) that the use of BMI should be restricted 
to the screening of patients with potential obesity 
(table 1), whereas additional measures of adiposity are 
essential to confirm obesity status (ie, excess adiposity) 
at the clinical level. In addition to these additional 
measures, objective and clinically meaningful criteria 
for obesity should be used for assessment of an 
individual’s health or illness.

Figure 2: Limitations of the BMI-based definition of obesity
The current BMI-based definition of obesity (eg, BMI >30 kg/m²) can both 
underestimate and overestimate adiposity and underdiagnose and overdiagnose 
illness. BMI does not differentiate between fat and lean mass and does not 
account for differences in fat distribution. As a result, some individuals with 
a BMI in the non-obesity range (eg, BMI <30 kg/m² for Europeans) might actually 
have excess body fat. Conversely, in people with increased skeletal muscles mass, 
such as athletes, BMI can overdiagnose obesity. Furthermore, BMI provides no 
information about the functional status of tissues and organs, or the ability of 
an individual to conduct normal daily activities, two fundamental criteria to 
assess the presence of an illness.

No obesity
No excess fat mass
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BMI-based definition of obesity
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No ongoing
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Limitations of other anthropometric measures of 
adiposity
Other anthropometric measures, such as waist 
circumference, waist-to-hip ratio, and weight-to-height 
ratio have been suggested as alternative methods to BMI 
for diagnosis of obesity. However, these anthropometric 
measures also have notable limitations.45

Measurements of waist circumference and waist-to-hip 
ratio can vary across populations and between sexes. 
These measurements might not accurately reflect 
subcutaneous and visceral fat accumulation, which is 
closely associated with an increased risk of metabolic 
diseases.2 Also, persons matched for visceral adiposity 
can show differences in their risk-factor profile. Other 
ectopic fat depots, including liver fat, also contribute to 
variations in health risk.50

Although using anthropometric measures as 
alternatives or in addition to BMI could improve 
detection of excess adiposity and prediction of cardio
metabolic risk, akin to BMI they are not a robust measure 
of ongoing illness.

Anthropometric measures have been extensively 
studied as predictors of metabolic risk, but much less so 
as a sign of ongoing organ dysfunction caused by obesity. 
Thus, as for BMI, diagnostic methods exclusively based 
on anthropometric measures can underdiagnose or over
diagnose illness.

Adding biochemical markers, such as plasma 
triglyceride levels, to the measurement of waist 
circumference—a phenotype described as hyper
triglyceridaemic waist—has been suggested as a useful 
method for identification of individuals with excess 
visceral adipose tissue and ectopic fat.51 Again, this 
approach might increase accuracy in identifying 
individuals with greater risk of developing cardiovascular 
diseases in the future, but concerns remain for its validity 
as a measure of ongoing disease.52

Without a clear definition of the illness caused by 
obesity, it is not possible to establish which biomarkers, 
and with what specific thresholds, have objective clinical 
validity as measures of disease in obesity. Additionally, 
the availability and cost of biochemical tests can limit 
their widespread implementation in clinical practice, 
especially in the context of variable reliability.

Current clinical characterisation of obesity
The traditional narrative about the health effect of obesity 
emphasises associations between excess adiposity and 
numerous diseases and conditions.53,54 Although such a 
narrative has merit to alert clinicians, policy makers, 
patients, and the public about the need to take obesity 
seriously, it could contribute to misconceptions in the 
way obesity is approached clinically, compared with other 
chronic diseases.

Describing the health effect of obesity through other 
diseases inherently implies that the onset of other 
diseases is necessary for obesity to cause ill health. 

Consistently, scoring and staging systems of obesity, 
and policies for coverage of treatments, estimate the 
clinical effect of obesity on the basis of the presence of 
other diseases, often referred to as comorbidities.16–18

Such practices effectively lead to a paradox whereby 
people with objective ill health due to obesity alone 
(ie, severe symptoms or limitations of daily activities 
due to effects of obesity on pulmonary, cardiovascular, 
or musculoskeletal systems) can be denied access to 
care due to lack of supposed comorbidities. This paradox 
is evident in current regulatory and insurance policies 
for antiobesity drugs and bariatric or metabolic surgery 
that require the presence of one or more comorbidities 
for indication to, and coverage of, treatment.

The conventional narrative about the health effects of 
obesity might also contribute to controversy about the 
idea of obesity as a disease. Supporters of the notion of 
obesity as a disease consider the strong and possibly 
causative links between obesity and type 2 diabetes or 
cancer as a sufficiently reasonable demonstration that 
obesity itself is a disease. Critics of the notion, however, 
argue that if the onset of another disease, with its own 
pathophysiology and clinical manifestations, is 
necessary for obesity to cause illness, then the idea of 
obesity as a standalone disease is flawed on logical, 
pathophysiological, and clinical grounds.

These seemingly irreconcilable arguments result 
from a narrative that highlights only partial, indirect 
evidence of the negative effects of excess adiposity on 
health, and fails to recognise direct consequences of 
obesity itself on tissues and organs, with resulting 
illness (figure 1).

Views and attitudes about obesity among 
patients, health-care professionals, and policy 
makers
The debate around the idea of obesity as a disease elicits 
polarising and often emotional reactions, often based 
on non-medical considerations.

Those who support the idea often cite the fact that 
such a move would minimise weight-based stigma and 
discrimination, as it shifts focus away from blaming the 
individual. This outcome is plausible and indeed 
desirable, but is arguably not a reason why a medical 
condition should be considered a disease. Critics of the 
idea are concerned that defining obesity as a disease 
might encourage individuals living with obesity to 
perceive themselves as victims and absolve them of 
taking personal responsibilities for managing their 
weight, such as lifestyle choices and healthy 
behaviours.55,56 This argument also should not be a 
reason for not considering obesity a disease if medical 
evidence shows otherwise. In fact, many chronic 
diseases are substantially influenced by lifestyle choices 
(eg, type 2 diabetes, cancer, and chronic obstructive 
pulmonary disease [COPD]), yet their disease status is 
not under discussion.
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Whether obesity is a disease or not is quintessentially 
a medical question. As such, it should be addressed with 
the rigour of scientific inquiry, using arguments 
grounded in clinical and biological evidence. The 
response to the question should therefore be objective, 
consistent with the rest of medicine, and not driven by 
the pursuit of other objectives, no matter how noble, well 
intended, or desirable.

That said, this Commission discussed medical and 
non-medical perspectives around obesity and its 
consideration as a disease, which are summarised 
herein.

Views of people with obesity
A belief held by most people with obesity is that weight 
loss is their responsibility.57 This view could contribute to 
delays in seeking medical care for obesity.57,58 Research 
surveys also suggest that only about half of people with 
obesity believe that an individual’s weight could 
negatively affect future health, considerably fewer than 
reported by health-care professionals.57

The most cited perceived barriers to successful 
management of obesity are lack of exercise and 
motivation. However, some research studies have called 
into question the role of sedentary lifestyle as a cause of 
obesity in modern societies.59

People with obesity report not initiating conversations 
about their weight primarily because of the belief that 
weight management is their own responsibility and that 
they already know what is needed to be successful.57 Once 
conversations regarding obesity treatment do occur 
during patient consultations, follow-up care is not 
routine. In one study of 2545 participants in Canada, only 
28% of people with obesity reported that a follow-up 
appointment was scheduled.58 When ascertaining 
perceived treatment effectiveness, lifestyle interventions 
(eg, healthy eating and physical activity) are considered 
more useful than medical management among people 
with obesity.57 These attitudes and behaviours towards 
obesity and its care appear to be widely shared by people 
with obesity across different regions globally.60–62

Health-care professionals’ views and attitudes about 
obesity
Biased views toward patients living with obesity are 
common among clinicians and other health-care 
professionals, often resulting in detrimental effects on 
patient care.11,63 In 2003, Foster and colleagues used a 
questionnaire to examine how physicians felt about 
patients living with obesity, including causes and 
treatment.64 Although overeating and a high-fat diet were 
considered important, physical inactivity was listed by 
responders as the most salient cause for obesity. Patients 
living with obesity were described as unattractive, 
awkward, and non-compliant. Moreover, those who 
responded stated that the treatment of obesity was less 
effective than for nine of ten other chronic conditions. 

The majority (75%) of physicians felt that a 10% weight 
reduction was sufficient to improve obesity-related health 
complications, but claimed that insufficient 
reimbursement limited their ability to treat obesity 
adequately. Although Foster and colleagues’ study was 
conducted many years ago, similar biases among health-
care professionals still persist.11

A 2022 meta-analysis of studies about weight bias 
among health-care professionals found that physicians, 
nurses, dietitians, psychologists, physiotherapists, 
occupational therapists, speech therapists, podiatrists, 
and exercise physiologists all held implicit or explicit 
(or both), weight-biased attitudes toward people with 
obesity.65

Another multidisciplinary group of international 
experts found that people living with obesity are 
frequently confronted with biases or stigma that extend 
from their social interactions to the workplace and to 
health-care settings, causing psychological and physical 
harm.11 The purpose of the document published by this 
group was to inform professional organisations, media, 
public health authorities, academic institutions, and 
governments about such stigma, seeking to stimulate 
related education to correct this deficiency in clinical 
evaluation and care.

The clinical assessment of patients living with obesity 
and related complications is also fraught with bias and 
difficulty. Specific examples include gaps in referral to 
bariatric or metabolic surgery,66 with only <1% of qualified 
surgical candidates being referred for such operations,67 
and inadequate referrals for non-instrumented lumbar 
spinal surgery,68 inadequate indication and referral for 
liver transplantation,69 racial or ethnic issues related to 
health-care access,70 prostate cancer risk, recurrence, and 
survival,71 cardiac resuscitation,72 minimally invasive 
gynaecological cancer surgery,73 tension headaches,74 total 
hip arthroplasty,75 and haemodialysis.76 A systematic 
review reported barriers to cancer screening, including 
reluctance of physicians to perform cervical smears on 
women with obesity, citing technical difficulties and lack 
of speculums of appropriate size. Additionally, the same 
systematic review reported that physicians found it 
difficult to perform breast examinations and 
mammograms in people living with obesity due to 
challenges in examining these people and technical 
issues with mammogram screening.77

Consequences of misconceptions and negative 
attitudes about obesity
Perceptions and attitudes towards obesity among 
patients, health-care professionals, and policy makers are 
glaringly inconsistent with the consideration and 
approach typically reserved for other chronic diseases. 
The widespread idea of obesity as a matter of personal 
responsibility can only in part explain the 
underappreciation of clinical urgency, as the same 
problem does not appear to affect other chronic diseases 
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(eg, lung cancer) that might also be linked to personal 
lifestyle.

The lack of a defined clinical identity of obesity as 
a disease provides no clear target, and hence no urgency, 
for clinical intervention and supports the idea of weight 
loss as merely a means to prevent future diseases. 
In this context, it is perhaps not surprising that 
strategies better suited for primary prevention are often 
used instead of treatment, even in people who have 
already developed severe obesity (eg, BMI >40 kg/m²) 
and have compromised health.

A reframing of the clinical effect of obesity is 
warranted, to explain how obesity can be both a risk 
factor for other diseases and a direct cause of illness.

The definition of clinical obesity therefore addresses 
a gap in the characterisation of obesity as a direct cause 
of ill health, and can be an effective way to address 
widespread misperceptions and bias that misguide 
decision making among patients, health-care 
professionals, and policy makers.

Reframing obesity and its clinical 
characterisation
Obesity can increase risk for other illnesses and 
premature mortality, induce illness on its own, or both. 
A better aetiological, pathophysiological, and clinical 
characterisation of obesity is therefore warranted.

Types of obesity
Classification by cause
Depending on the cause of excess adiposity, this 
Commission distinguishes between primary, secondary, 
and genetic categories of obesity.

Genetic obesity refers to known genetic disorders that 
are characterised by hyperphagia, other abnormal eating 
behaviours, and early onset of excess adiposity, usually 
in the first years of life or during childhood. Genetic 
forms of obesity include, for example, Prader–Willi 
syndrome, congenital leptin deficiency, and 
melanocortin receptor 4 mutations.

Secondary forms of obesity are associated with various 
diseases and conditions (eg, Cushing’s syndrome and 
hypothyroidism), and medications (eg, steroids, anti
depressants, and antipsychotics). In these cases, excess 
adiposity is associated with other typical signs and 
symptoms of the responsible disease or condition.

Primary obesity results from unknown causes and is 
the most prevalent form.

Phenotypic classification
Obesity can present with a primarily android phenotype 
(predominantly central or visceral fat deposition) or 
a gynoid phenotype (fat stored primarily around the 
hips and thighs). Central adiposity (android phenotype) 
and dysfunction of adipose tissue have been associated 
with greater risk of future metabolic disease and 
mortality.78

Diagnosis of obesity status
To mitigate the risk of misclassification, as BMI does not 
directly reflect fat mass, clinical assessment of obesity 
should ideally include additional measures of adiposity 
(other anthropometric measures or direct measurement 
of adipose tissue mass) to confirm obesity status 
(ie, excess adiposity). Thresholds specific to age, sex, and 
ethnicity or country should be used for all anthropometric 
measures (for ethnicity-specific and paediatric thresholds 
see appendix 2 pp 11–15).

Pathogenesis of obesity-related diseases versus obesity-
induced illness
The pathogenetic mechanisms leading to the accumu
lation of excess adiposity are discussed in the section 
Mechanistic Evidence of Disease in Obesity. Once 
developed, obesity can have negative effects on health by 
increasing the likelihood of developing numerous 
diseases and conditions (eg, type 2 diabetes, cancer, and 
cardiovascular disease). Such obesity-related diseases 
have partly overlapping pathophysiology with obesity, or 
can be facilitated by one or more underlying mechanisms 
of obesity (eg, insulin resistance, hyperinsulinaemia, 
low-grade inflammation, and ectopic fat deposition). 
Obesity-related diseases, however, are diseases in their 
own right, requiring further causal factors and 
pathogenetic mechanisms to occur; these diseases also 
have their own specific cluster of clinical manifestations 
and evolution in time.

Various pathophysiological mechanisms resulting 
from excess adiposity can also directly cause structural 
and functional alterations of other tissues and organs. 
Such alterations do not require additional pathogenetic 
mechanisms to occur, beyond those characteristics of 
obesity itself, and can therefore develop independently of 
the presence of other obesity-related diseases. 
Mechanisms responsible for alterations of tissues and 
organs directly caused by obesity include inflammation, 
fibrosis, ectopic fat deposition, haemodynamic and 
mechanical pressure directly exerted on organ systems, 
and limitations imposed by excess body weight on the 
whole individual (figure 3).

Alterations in the normal functioning of tissues and 
organs result in clinical manifestations, including 
various signs, symptoms, and biochemical alterations 
that are typically reported in people with obesity. Over 
time, worsening organ dysfunction or end-organ damage 
can lead to further clinical deterioration, resulting in 
specific and potentially fatal complications (figure 4).

Conceptual framework for clinical and preclinical 
obesity
Although a precise definition of disease does not exist, 
the most common description of disease is a “harmful 
deviation from the normal structural or functional state 
of an organism, associated with specific signs and 
symptoms and limitations of daily activities”.79
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Obesity status alone, whether measured by excess 
weight, BMI, or other anthropometric measures, 
provides no information about the presence of 
a “harmful deviation” from the normal state of the 
organism or its organs. Furthermore, obesity status 
implies no specific signs or symptoms, other than just 
corpulence, and might or might not be associated with 
limitations of daily activities for the affected individual. 
For all these reasons, the commissioners agreed that 
a diagnosis of illness due to obesity cannot coincide 
with excess adiposity alone.

A pre-Delphi questionnaire was used to develop 
a working definition of clinical obesity for the 
Commission, intended as an objective state of chronic 
illness directly caused by excess adiposity. In line with 
the general definition of disease in medicine, 
commissioners agreed that clinical obesity should be 
defined by the combination of excessive fat 
accumulation with specific signs and symptoms of 
ongoing organ dysfunction, reduced ability to conduct 
daily activities, or both.

Such a framework recognises that two conditions 
must be met for the definition of clinical obesity 
(figure 5): excessive accumulation of fat (an anthro
pometric component), and the effects on abnormal 
adiposity on health (a clinical component).

Commissioners also agreed that obesity should be 
characterised as either clinical obesity or preclinical 
obesity, on the basis of the presence (ie, clinical obesity) 
or absence (ie, preclinical obesity) of functional 
alterations of organs and tissues. Such differentiation 
recognises that the development of clinical signs and 
symptoms (implied in the definition of clinical obesity 
and other chronic diseases) requires a substantial 
deviation from normal organ function. Although 
obesity can also render changes in the structure of 
organs (eg, fatty liver or other ectopic fat deposition), it 
was agreed that such structural changes alone would 
generally not be sufficient to cause major clinical 
manifestations if normal organ function is preserved 
(figure 4).

Such pragmatic distinction between preclinical and 
clinical obesity discriminates between individuals with 
preserved health (ie, preclinical obesity) and those who 
already have illness due to obesity alone (ie, clinical 
obesity). This reframing identifies patients with 
objectively different health status, risk of disease 
progression, prognosis and, therefore, different needs 
and urgency of care (panels 5 and 6).

Even though obesity exists on a biological continuum, 
health and illness are dichotomous conditions that can 
be objectively distinguished and intuitively understood 
by both clinicians and patients. Distinguishing 
between preclinical and clinical obesity is a practical 
and medically meaningful approach to simplify an 
otherwise complex, perhaps intractable, health 
problem.

Figure 3: Pathophysiology of clinical obesity
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Model for the diagnosis of clinical obesity
Anthropometric versus clinical model
Although alternative anthropometric measures and 
biomarkers have been suggested as possible 
replacements for BMI as diagnostic tools or to inform 
decisions about treatment, they have not been used as 
a measure of health in individual patients and would 
have insufficient diagnostic accuracy as a measure of 
ongoing illness.

The diagnosis of disease in other areas of medicine is 
generally based on the detection of signs and symptoms 
induced by dysfunction of organs or the whole organism 
(see section Chronic diseases). As the illness specifically 
caused by obesity has not been clinically characterised 
before this Commission, there are currently no available 
anthropometric measures or biomarkers that have 
sufficiently robust diagnostic accuracy to conceive 
a single-criterion, diagnostic model of clinical obesity (as 
there is for diabetes).

Consistent with the definition of clinical obesity as an 
ongoing illness, the commissioners agreed that its 
diagnosis should be based on objective clinical mani
festations of obesity-related organ dysfunction or 
alterations of daily activities (figure 5). Thus, the 
diagnosis of clinical obesity, similar to that of other 
chronic diseases, requires assessment of a patient’s 
medical history, a physical examination, and appropriate 
laboratory tests or imaging as needed. Consistent with 
the rest of medicine, the diagnosis of clinical obesity 
should be made by medical professionals and in a clinical 

setting. Depending on the patient, the diagnosis can be 
made at primary-care level or require specialised care.

Principles for the identification of diagnostic criteria
The commission agreed that suitable diagnostic criteria 
of clinical obesity should reflect organ or tissue 
dysfunctions, related signs or symptoms, or both, that: 
frequently occur in obesity, although they are not 
exclusive to obesity (ie, clinical rationale); are clearly 
linked to pathophysiological mechanisms of obesity, 
including metabolic, hormonal, inflammatory, or psycho
logical mechanisms (ie, pathophysiology rationale); and 
substantially contribute to the effect of obesity on the 
physical health, mental health, or both, of the individual 
(ie, health impact rationale).

Assessing the effect of obesity on tissues or organs and 
daily activities
Evidence of obesity’s specific effect on tissues and organs 
was reviewed and presented by members of the group 
and invited guest experts (see Acknowledgments) during 
online meetings. Various available methods to evaluate 
the ability of an individual to conduct daily activities were 
reviewed for suitability as assessments of the effect of 
obesity on the individual as a whole. We present 
a summary of this evidence in the Clinical manifestations 
of organ dysfunction directly caused by obesity in adults 
section, and the equivalent section for children and 
adolescents.

Mechanistic evidence of disease in obesity
Causes of obesity
The causes of obesity are multifactorial and incompletely 
understood.2,5,80 Genetic, environmental, psychological, 
nutritional, and metabolic factors can induce alterations 
of the biological mechanisms that maintain normal 
mass, distribution, and function of adipose tissue, thus 
contributing to obesity. The accrual of body fat occurs as 
a function of positive energy balance, whereby the rate 
of appearance of macronutrients exceeds that of 
disappearance. Although often attributed to overeating 
and gluttony, the causes responsible for such energy 
imbalance are not clear. Once developed, excess adiposity 
can affect the structure and function of multiple organs 
(ie, cause illness) and also predisposes individuals to 
obesity-related diseases and conditions that contribute to 
an increased risk of morbidity, mortality, and impaired 
quality of life. The global rise in the prevalence of obesity 
is driven by social and environmental factors, in 
particular easy access to energy-dense, heavily marketed, 
processed foods that are palatable and inexpensive.81 
Environmental pollutants might also contribute to 
obesity, although those mechanisms are largely 
undefined.82,83 As communities become more urbanised 
and less physically active, energy intake can exceed 
energy expenditure, contributing to the rise of obesity in 
modern times. However, studies over the past decade or 

Figure 5: Diagnostic model of clinical obesity
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more have questioned the role of sedentary lifestyle as 
an explanation for increased obesity rates in extant 
societies.84 This state of positive energy balance 
maintained over a prolonged period—or energy 
burden—drives adipocyte hypertrophy and, to a lesser 
extent, hyperplasia, as well as weight gain.85,86 Although 
the case for physical inactivity as a cause of obesity is 
weak,84 there is clear evidence that it contributes to 
adverse metabolic effects associated with obesity.

The biological process of fat storage, largely as 
triglycerides, is evolutionarily conserved to prevent 

starvation. The body responds to weight loss induced by 
hypocaloric diets through a robust defensive 
mechanism, which increases hunger and the desire to 
eat while decreasing energy expenditure.87 This 
mechanism seems to be mediated in part by gut 
hormonal responses and reductions in the fat-derived 
hormone leptin, which interact with regulatory regions 
within the brain to establish a set-point of equilibrium 
body adiposity.87,88 The equilibrium body weight is 
fiercely defended by the brain, regardless of whether 
this set point represents a so-called healthy weight or an 

Panel 5: Definition and diagnosis of clinical obesity

What is clinical obesity?
Clinical obesity is a chronic illness that results from alterations 
in the function of organs or the whole organism, directly 
induced by excess adiposity, independent of the presence of 
other adiposity-related diseases. It can lead to life-altering or 
life-threatening complications.

What characterises clinical obesity?
A combination of an obesity phenotype with signs, symptoms, 
limitations of daily activities, or any combination of these.

Is clinical obesity the same as metabolically unhealthy 
obesity?
No: clinical obesity is not a measure of cardiometabolic risk, 
but an ongoing illness directly caused by excess adiposity. 
Clinical obesity can result from alterations of organs not 
involved in metabolic regulation. Accordingly, a person with 
musculoskeletal or respiratory signs and symptoms due to 
excess adiposity has clinical obesity even in presence of 
normal metabolic function.

How to diagnose clinical obesity?
The diagnosis of clinical obesity requires fulfilment of both of 
the following two main criteria:
•	 Anthropometric criterion

•	 Confirmation of excess body fat by at least one other 
anthropometric criterion (eg, waist circumference) or 
by direct fat measurement, if available, in addition to 
BMI. Pragmatically, however, it is reasonable to 
assume the presence of excess adiposity in people 
with very high levels of BMI (eg, >40 kg/m²)

•	 Clinical criteria (includes one or both of the following)
•	 Signs or symptoms of ongoing dysfunction of organ 

systems (see table 2)
•	 Age-adjusted limitations of mobility or other basic 

activities of daily living (eg, bathing, dressing, 
toileting, continence, and eating)

How should clinical obesity be managed?
People with clinical obesity should have timely access to 
comprehensive care and evidence-based treatments, as 
appropriate for individuals with a chronic and potentially life-
threatening or life-altering disease.

Panel 6: Definition of preclinical obesity

What is preclinical obesity?
Preclinical obesity is essentially a physical phenotype, 
characterised by excess adiposity and absence of major signs 
and symptoms of organ dysfunctions due to obesity.

Is preclinical obesity a pre-disease state?
No, preclinical obesity is a highly heterogeneous condition: in 
some people it might represent an earlier stage of clinical 
obesity (in which case it could be a pre-disease state), 
whereas in other people it can be a phenotype with lower 
tendency to directly affect organ function, or a sign of other 
diseases or side effects of medications.

Is preclinical obesity the same as overweight or pre-obesity?
No, the definition of preclinical obesity actually implies 
confirmation of obesity-levels of excess adiposity (not merely 
an overweight level of BMI) plus a clinical assessment of 
preserved organ function.

Is preclinical obesity the same as metabolically healthy 
obesity?
No, obesity can induce illness by affecting multiple organs, 
not just those involved in metabolic regulation. Accordingly, 
preclinical obesity indicates preserved function of all organs 
potentially affected by obesity, not only those involved in 
metabolic regulation.

What are the clinical implications of preclinical obesity?
People with preclinical obesity should be considered as having 
a variable, but generally increased, risk (depending on age, 
ethnicity, familial predisposition, body fat distribution, etc) to 
develop obesity-related diseases, clinical obesity itself, or both.

How should preclinical obesity be managed?
People with preclinical obesity should undergo appropriate 
screening and monitoring in time to ensure early diagnosis of 
possible clinical obesity and other adiposity-related diseases. 
Some individuals with preclinical obesity should also have 
access to appropriate treatment when needed to reduce a 
substantially elevated risk of developing clinical obesity and 
other obesity-related diseases and conditions, or when 
reducing obesity can facilitate the management of other 
diseases (eg, transplantation, orthopaedic surgery for other 
conditions, and treatment of certain cancers).
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excessive degree of body fat in people with overweight or 
obesity.89

Within a shared environment (eg, cohabitation or 
living within the same neighbourhood), there is 
considerable variation in body weight: some people 
develop severe obesity, and others maintain a healthy 
weight. Evidence from studies of families, twins, and 
adopted children shows that at least 40–70% of 
the variation in body weight is explainable by genetic 
factors (heritability).90–92 Interactions between genetic 
susceptibility, the environment, and sociocultural factors 
account for a wide variation in BMI within populations 
and an increase in the average BMI (with a positively 
skewed distribution) in the context of obesogenic 
environmental changes.

Genome-wide association studies have identified 
several hundred common variants that influence food 
intake, basal metabolic rate, and the energy used during 
a fixed amount of exercise.92–94 Although each variant has 
only a small effect on BMI, people with obesity tend 
to have more obesity-susceptibility variants than 
people who have healthy weight  or underweight 
(BMI 18·5–24·9 kg/m² or <18·5 kg/m², respectively, 
per historic criteria). In addition, there are rare genetic 
variants that exert a larger effect on BMI. The cumulative 
burden of common and rare genetic factors can be 
estimated by calculating a polygenic risk score. Research 
is ongoing to test whether such scores could be useful 
predictors for the risk of obesity or severe obesity at an 
individual rather than population level.

Mutations in single genes, chromosomal regions, and 
copy number variants can cause severe obesity, pointing 
to biological pathways that regulate energy intake, energy 
expenditure, and body weight. Current clinical guidelines 
recommend diagnostic genetic testing in people with 
severe obesity of childhood-onset because positive 
findings have implications for counselling of families and 
increasingly for treatment. In particular, disruption of 
genes in the leptin-melanocortin pathway alters eating 
behaviour by increasing hunger, decreasing satiety, 
activating food reward cues, and increasing the preference 
for dietary fat. These findings show that eating is both an 
innate (hard-wired) and learned behaviour.93

Distinct pathophysiology of obesity
When the rate of appearance of metabolic substrates 
exceeds the capacity for storage of triglycerides in adipose 
tissue, fat molecules are stored in metabolically active 
cells, tissues, and organs (including skeletal muscle, 
heart, liver, kidney, pancreas, brain, and the intestinal 
tract), triggering local adaptation to a lipid-rich 
environment. Hence, the pathophysiology of obesity not 
only involves an increase in total body fat, with 
preferential distribution to the intra-abdominal 
compartment in the presence of insulin resistance, but 
also ectopic lipid accrual into non-adipose tissues, 
especially in the liver, skeletal muscle, and the pancreas.95

Excessive adipose tissue expansion
The expansion of adipose tissue to support fat storage is 
an evolutionarily conserved process designed to maintain 
a readily available pool of substrate in the form of 
triglycerides for use during periods of high energy 
demand. Endogenous triglycerides are also formed de 
novo within adipose tissue from biosynthetic precursors.

Storing excess energy in adipocytes is associated with 
ischaemia and hypoxia, apoptosis, fibrosis, and a decrease 
in capillary density. Consequently, there is an influx of 
monocytes that settle in the adipose tissue stroma, 
causing inflammation. Both macrophages and adipocytes 
secrete proinflammatory cytokines such as TNFα, 
interleukin (IL)-6, and IL-1β. In addition, there are 
changes in the secretion of adipokines, including 
decreased synthesis and release of the insulin-sensitising 
hormone, adiponectin.59 Inflammation and hormonal 
dysfunction of adipose tissue exacerbates insulin 
resistance in most, but not all, people with obesity.95

The pathophysiology of the excess accumulation of 
adipose tissue also involves complex interactions among 
various brain regions, including subcortical areas. These 
subcortical brain areas play a crucial role in regulating 
the desired adipocyte mass. If the individual’s adipocyte 
mass is either below or above the desired level, then 
appetitive behaviour, hunger, satiety, and energy 
expenditure can be altered to restore the balance. Brain 
regions most often identified as treatment targets are the 
same regions that have been associated with changing 
the desired adipocyte mass when they become diseased, 
and are thus associated with the development and 
maintenance of obesity.

When an individual is not at a homoeostatic body 
weight, alterations of energy balance manifest as 
dysregulation of appetitive behaviour, hunger, satiety, 
and energy expenditure. The better understanding of 
monogenic forms of obesity, such as leptin deficiency 
and melanocortin pathway mutations, and syndromic 
forms (eg, Prader–Willi syndrome and Bardet-Biedl 
syndrome) has increased our understanding of common 
obesity. These insights are paving the way to specific 
targeted treatments. The development of genome-wide 
association study approaches will certainly help to 
decipher the complexity of common obesity for the most 
frequent cases of polymorphisms, probably highlighting 
the importance of genes expressed in the brain. 
In addition to genetic factors, the influence of epigenetics 
adds to the complexity of obesity.

The CNS is crucial in food-intake control, fuel storage, 
and metabolism. We briefly discuss the most recognised 
brain regions involved in the pathophysiology of obesity 
in the following subsections. There is general agreement 
among obesity scientists that multiple, spatially 
distributed brain regions interact anatomically and 
functionally to regulate body weight. The subcortical 
brain regions interact with higher cortical brain areas 
and hormonal signals (eg, leptin and gut hormones such 
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as GLP-1) to regulate adipocyte mass. Dysregulation in 
these neural circuits can lead to an imbalance between 
energy intake and expenditure, promoting uncontrolled 
fat accumulation, weight gain, and the development of 
obesity.93 Understanding the intricacies of the brain’s role 
in obesity pathophysiology can help inform future 
targeted interventions for obesity prevention and 
management.

Hypothalamus
The hypothalamus is a crucial subcortical brain region 
that serves as a key control centre for regulating adipocyte 
mass.93 It contains specialised groups of neurons, 
including the arcuate nucleus that houses two distinct 
populations of neurons: orexigenic (appetite-stimulating) 
neurons that produce neuropeptide Y (NPY) and 
agouti-related peptide (AgRP), and anorexigenic 
(appetite-suppressing) neurons that produce pro-
opiomelanocortin (POMC) and cocaine-regulated and 
amphetamine-regulated transcript (CART). When 
adipocyte mass is below the level that is physiologically 
desired, then there is often dysfunction of these 
hypothalamic circuits. Increased levels of NPY and AgRP 
promote overeating and decreased energy expenditure, 
whereas decreased expression of POMC and CART 
result in reduced satiety and increased food intake. This 
dysregulation promotes weight gain until such time as 
the physiologically defended adipocyte mass has been 
reached.93

Nucleus of the solitary tract (NTS)
Situated in the hindbrain, these neurons receive vagal 
sensory information that informs the brain of the 
presence of ingested food in the gastrointestinal tract. 
NTS neurons uniquely express proglucagon gene for 
GLP-1 expression and transmit that peptide to multiple 
sites in the brain that express GLP-1 receptor. NTS 
neurons express receptors for multiple satiety peptides 
such as leptin, melanocortin, and GLP-1, and are key 
contributors to satiety control.93

Nucleus accumbens (NAc)
The NAc is a subcortical structure associated with the 
brain’s reward system, which plays a role in reinforcing 
behaviours related to food intake. In obesity, there can be 
changes in dopamine signalling within the NAc, leading 
to altered reward processing and an increased desire for 
highly palatable, calorie-dense foods. Thus, if the body’s 
adipocyte mass is below the physiological desired level, 
then the NAc can contribute to an individual preferring 
calorie-dense foods, or even making previously less 
palatable food desirable.93

Ventral tegmental area (VTA)
The VTA is involved in the brain’s reward system and 
is responsive to sensory features of diet that produce 
pleasure and can drive overeating. It contains 

dopaminergic neurons that project to the NAc and other 
brain regions including prefrontal cortex. In obesity, 
there can be dysregulation in the VTA’s dopaminergic 
signalling, contributing to the reinforcement of 
overeating behaviours.93

Amygdala
The amygdala is involved in processing emotions, 
including those related to food. In people with obesity, 
there can be altered amygdala responses to food cues, 
leading to an increased emotional drive to eat, even in 
the absence of perceived physiological hunger. When 
effective obesity treatments are applied, patients often 
report that they have a reduction in emotional eating.93

Hippocampus
The hippocampus is associated with memory and spatial 
learning. If a patient has obesity, this can change the 
hippocampus, affecting food-related memory and 
cognitive processes, potentially influencing eating 
behaviours.93

Prefrontal cortex
A brain region broadly viewed as associated with, and 
important to, executive control. This region is crucial for 
cognitive-based inhibitory control of food intake.93

Ectopic lipid accumulation
Multiple organs can accrue excess lipid both interstitially 
and intracellularly in response to prolonged energy 
burden. The liver and skeletal muscle are primary sites of 
ectopic lipid accumulation. An increase in ectopic lipids 
can be observed within hours of exceeding the rate of 
adipose tissue incorporation, and can be diminished 
relatively quickly under hypocaloric conditions. Ectopic 
lipid is generally associated with the onset and 
progression of both insulin resistance and inflammation. 
Importantly, the genetic factors that help determine fat 
distribution are largely distinct from those that affect 
overall adiposity as estimated by BMI.78,94

Insulin resistance
Obesity is neither sufficient nor necessary for the 
development of insulin resistance and the progression of 
cardiometabolic disease. Lean individuals can be insulin-
resistant and, conversely, people with obesity can be 
insulin-sensitive without an increased risk of future 
diabetes or cardiovascular disease.96 However, a clear 
majority of people with obesity suffer varying degrees of 
insulin resistance. The development of excess adiposity 
exacerbates insulin resistance in individuals predisposed 
to the adverse effects of obesity on insulin sensitivity and 
cardiometabolic disease. For someone with insulin 
resistance, the effects can be subclinical over much of 
their lifespan, but eventually give rise to clinical 
manifestations such as prediabetes, dyslipidaemia, 
hypertension, metabolic syndrome, and hepatic steatosis, 
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contributing to the development of type 2 diabetes, 
cardiovascular disease, and metabolic dysfunction-
associated steatotic liver disease (MASLD). Afflicted 
individuals usually have dysfunctional inflamed adipose 
tissue, ectopic fat accumulation, haemodynamic stresses, 
and endothelial dysfunction. Insulin resistance in 
adipose tissue promotes increased lipolysis and release 
of free fatty acids. Free fatty acid accumulation in 
hepatocytes causes hepatic insulin resistance, hepatic 
steatosis, and increased gluconeogenesis and hepatic 
glucose production, contributing to increased fasting 
blood glucose. Excess free fatty acid accumulation in 
skeletal muscles also contributes to localised insulin 
resistance, with a shift toward free fatty acid oxidation 
and away from glucose metabolism, contributing to 
systemic impaired glucose tolerance. Initially, as 
a compensatory mechanism, pancreatic β cells secrete an 
increased amount of insulin (ie, hyperinsulinaemia). 
Individuals predisposed to glucotoxicity and lipotoxicity 
of β cells have a gradual decline in insulin secretion, 
which becomes insufficient for normal metabolism of 
glucose, proteins, and lipids.97 Such patients are at high 
risk of developing overt type 2 diabetes.97 Hyper
insulinaemia, however, can contribute to certain obesity 
complications or related diseases, including hormonal 
disorders related to sex hormones and cancer 
(ie, mitogenic effect of insulin).98,99

Inflammation and gut microbiota
Gut microbiota composition and functionality are altered 
in obesity, skewing towards increased abundance of 
Proteobacteria and Firmicutes.100 Increased intestinal 
permeability to bacterial products such as lipo
polysaccharide (a potent inflammatory stimulus) also 
occurs more frequently in people with obesity.100 Under 
all these circumstances, the inflammatory stimulus is 
constant, resulting in chronic recruitment and activation 
of mononuclear leukocytes to restore tissue function and 
contain damage. Nutrient excess can also autonomously 
mediate cell inflammation via activation of transcriptional 
loops such as IKKb–NFκB.95 Consequently, obesity 
functions as a chronically inflamed state that originates 
from adipose tissue but also occurs systemically.

Clinical manifestations of organ dysfunction 
directly caused by obesity in adults
Obesity can directly cause organ dysfunction via several 
pathophysiological mechanisms, including the physical 
effect of increased adipose tissue mass, the presence of 
ectopic fat within tissues and organs, metabolic effects, 
inflammatory mechanisms, and psychological 
consequences (figure 3). The development of organ 
dysfunction and obesity complications, whether cardio
metabolic or biomechanical, can arise at different levels 
of adiposity in different individuals. Moreover, the 
severity of symptoms and complications vary among 
individuals at any given BMI, and not all people are 

susceptible to the same symptoms and complications. As 
with other chronic disease processes, the presence and 
severity of various complications are determined by 
overlapping and separate subsets of genes; those causing 
excess adiposity itself, together with interactions 
involving distinct environmental and behavioural 
determinants under the influence of excess adiposity.98 
The social and cultural context of obesity is also important 
and can act as a modifier for these pathological processes. 
These predispositions to organ dysfunction and 
complications are integral to the pathophysiology and 
natural history of clinical obesity.

In this section we review key manifestations of clinical 
obesity, describing how excess adiposity affects major 
organs, tissues, and body systems to cause ill health. 
These clinical manifestations are responsible for 
conferring morbidity, mortality, and impaired quality of 
life in people with obesity.

Musculoskeletal
Osteoarthritis, particularly affecting large, weight-
bearing joints such as the hips and knees, develops as 
a direct effect of increased body size on these joints. 
Weight-related metabolic and inflammatory factors 
contribute to the direct mechanical burden. Osteoarthritis 
compounded by excess body weight is associated with 
discomfort and pain, restricting mobility, which in turn 
contributes to further weight gain. A decline in activities 
of daily living can occur, due to restrictions in movement 
and deconditioning of skeletal muscle, leading to obesity-
related sarcopenia.101

Upper airways
Upper airway obstruction caused directly by obesity 
results in development of sleep disordered breathing, 
which exists on a spectrum, from snoring with increased 
upper airways resistance, to obstructive sleep apnoea and 
obesity hypoventilation syndrome.102 Increased fat mass, 
particularly in the neck, directly affects airway function, 
leading to repeated apnoeic episodes during sleep, which 
can be exacerbated by reduced chest wall lung compliance 
that leads to increased work of breathing. Recurrent 
hypoxia and associated activation of the sympathetic 
nervous system and other stress responses can contribute 
to higher rates of hypertension, metabolic syndrome, 
and type 2 diabetes in people with obesity and sleep 
disordered breathing.102

Respiratory
The physical effects of increased intra-abdominal and 
central adiposity on diaphragmatic compliance and lung 
function can also contribute to breathlessness, especially 
during periods of increased oxygen requirements such as 
physical activity, or during respiratory infection 
(including COVID-19). Wheezing can exist as an isolated 
symptom or exacerbate pre-existing respiratory diseases 
such as asthma and COPD.103
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Lymphatic
Lymphoedema of the lower limbs is strongly associated 
with severe obesity, particularly in women, which 
develops due to mechanical compression of lymphatic 
vessels and reduced drainage, with feelings of pain, 
tightness, or both, resulting in decreased range of 
motion. Lymphoedema can also lead to severe infections, 
ulcer formation, psychosocial morbidity, and malignant 
transformation.104,105 Lipoedema is a painful disorder 
characterised by symmetrical accumulation of 
subcutaneous fatty tissue in the legs, occurring almost 
exclusively in women. The mechanism of lipoedema is 
poorly understood, but inflammatory pathways might 
play a role in progression of the condition. In its advanced 
phase, lipoedema can be accompanied by lymphoedema.106

Cardiovascular
The relationship between obesity and cardiovascular 
disease is not well understood, due to the presence of 
multiple overlapping risk factors. However, there is 
emerging consensus—based on epidemiological, genetic 
(mendelian randomisation studies),107 and patho
physiological studies—that aggregated exposure to 
excess weight can, over many years, lead to atherosclerotic 
cardiovascular disease (ie, myocardial infarction, stroke, 
and peripheral arterial disease) via the established causal 
risk factors of hypertension, dyslipidaemia, and 
diabetes.108,109 However, epidemiological, genetic, and trial 
evidence support stronger links of obesity with incident 
heart failure than with atherosclerotic cardiovascular 
disease. Evidence in the past several years shows 
relatively rapid and sizeable improvements in major 
heart failure symptoms with drug-induced and lifestyle-
induced weight loss among people with heart failure 
with preserved ejection fraction.110,111 Obesity probably 
accelerates heart failure via effects on haemodynamic, 
metabolic, cellular, inflammatory, and mechanical 
pathways,112 but the relative contributions of each pathway 
are not well established. Epidemiological studies suggest 
traditional cardiovascular risk factors explain most of the 
association between BMI and risk of atherosclerotic 
cardiovascular disease, but only half of the association of 
BMI with incident heart failure.113 Obesity is also causally 
associated with atrial fibrillation, with preliminary 
evidence of reduced incident atrial fibrillation from large 
weight loss (eg, >10% of total body mass).114 Obesity 
increases risk of thromboembolism, which has also been 
confirmed genetically.107 This increased risk is probably 
via both mechanical effects influencing blood flow in 
lower limbs and increased circulating concentrations of 
prothrombotic factors, some of which are secreted by the 
increased visceral adipose tissue.

Metabolic
Hyperglycaemia results from complex mechanisms that 
include the development of insulin resistance, combined 
with relative β-cell dysfunction. Higher levels of adiposity 

worsen insulin resistance, increasing β-cell demand, 
particularly when fat is deposited ectopically in the liver 
and muscle. Emerging evidence supports the concept 
that deposition of ectopic fat within pancreatic islets, 
possibly inside β cells themselves, contributes to 
progressive impairment of β-cell function (which is 
reversible with weight loss)115 in individuals who are 
genetically susceptible.116–118

The dyslipidaemia associated with obesity or ectopic fat 
is characterised by: excessive and prolonged postprandial 
chylomicronaemia; high concentrations of plasma 
triglycerides and large VLDL particles; low HDL 
cholesterol concentration; and increased small dense 
LDL particle concentration (and thus the number of 
pathogenic apolipoprotein-B containing particles), not 
necessarily accompanied by a rise in LDL cholesterol.119 
The increase in the concentration of circulating large 
triglyceride-containing VLDL molecules found in obesity 
is due to greater hepatic production driven by increased 
fatty acid flux to the liver (often linked to excess liver fat) 
and reduced clearance due to decreased lipoprotein 
lipase. In line with such interactions, many people with 
obesity present with raised triglycerides, surrogate 
evidence of excess liver fat, and often with reduced HDL 
cholesterol and elevated blood glucose and HbA1c 
concentrations.120

Reproductive
Both men and women can have gonadal dysfunction 
resulting from complex hormonal adaptations to obesity. 
Obesity can be a cause of impaired fertility.98,121,122 In 
women, hormonal dysfunction of adipose tissue and 
hyperinsulinaemia (which can act as a gonadotrophin) 
from insulin resistance constitute the main links to 
development of functional hyperandrogenism or 
polycystic ovary syndrome.98 The clinical symptoms 
of these disorders are menstruation disturbances 
(due to impaired ovulation), hirsutism, acne, and 
impaired fertility.98 In men, obesity is a cause of 
hypogonadotropic hypogonadism resulting in 
spermatogenesis disturbances and erectile dys
function.121–123 Hypogonadism can have adverse effects on 
lean body or fat mass ratios, thereby worsening existing 
obesity.121,122

Liver
Deposition of ectopic fat in the liver among susceptible 
individuals can lead to the development of MASLD.124 
Once MASLD progresses beyond steatosis to 
steatohepatitis with fibrosis, there is substantial risk of 
cirrhosis, liver failure, and hepatocellular carcinoma.124,125 
The presence of MASLD is also associated with a higher 
risk of type 2 diabetes (and is present in ~70% of people 
with type 2 diabetes) and cardiovascular disease.125 
Fibrosis is considered a crucial pathogenetic step and 
predictor of progression toward cirrhosis; hence, it has 
great clinical relevance.
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Renal and urinary
The development of obesity-related glomerulopathy is 
well recognised and can lead to end-stage kidney disease. 
The cause is complex, and appears to be related to 
metabolic or hormonal (ie, increased sympathetic activity, 
activation of the renin-angiotensin system, and insulin 
resistance), haemodynamic, and inflammatory processes 
that develop as a result of increased fat mass.126

Urinary incontinence is common in women with 
obesity and develops due to high intra-abdominal 
pressure combined with pelvic floor dysfunction.127 Men 
with obesity have elevated rates of erectile dysfunction 
and lower urinary tract symptoms.123

CNS
Idiopathic intracranial hypertension, which typically 
presents with progressive and severe headaches, visual 
loss due to papilloedema, or both, is a less common but 
serious consequence of obesity.128 Idiopathic hypertension 
usually occurs in young women of reproductive age and 
has a strong association with obesity. Diagnosis is based 
on clinical features, exclusion of other causes by MRI, 
and evidence of increased intracranial pressure during 
lumbar puncture.128 Obesity can also contribute to the 
development of peripheral neuropathy, independent of 
glycaemic status.129,130

Effect of obesity on daily activities
Obesity often generates disability that restricts routine 
activities of daily living, including aspects of its 
management, such as physical activity, meal preparation, 
and access to care.131 Physical restrictions can limit 
mobility, balance, and range of motion, impairing 
self-care activities including personal hygiene, bathing, 
toileting, dressing, and skin or foot care. Risks of falls 
causing injury are higher, related to poor mobility and 
postural stability, especially in people with class 2 or 3 
obesity. Adipose distribution does not appear to influence 
lower limb function, but fall injuries are more often 
reported in older men with obesity than older men 
without obesity.132 Peripheral neuropathy and chronic 
pain are related to clinical obesity and can contribute to 
functional impairment.132

Broader clinical effect of obesity in adults (due to 
obesity-related diseases or conditions)
Obesity and cancer
Cancer is a leading cause of death globally. Obesity is 
associated with increased risk for 13 types of cancer that 
account for more than 40% of cancer diagnoses 
annually.99,133,134 Obesity increases cancer risk by 
stimulating anabolic signalling pathways, altering 
hormone regulation, increasing inflammation, inducing 
DNA damage, and impairing DNA repair mechanisms, 
although specific mechanisms of action remain 
somewhat unclear.133 Diagnosis of some cancers can be 
slowed by obesity, due to impairments of imaging quality 

and some biomarker tests. Obesity is associated with 
increased risk of mortality in patients with cancer due to 
altered drug metabolism, chemotherapy resistance, 
accelerated carcinogenesis, or a combination of these.134

Mental health, including eating disorders
A major contributor to obesity is psychological stress, 
which can lead to uncontrolled eating.134 Psychological 
stress changes not only the amount of the food ingested 
but also shifts eating patterns away from recommended 
diets to sweeter and fattier foods. Such behaviours 
result in partly unconscious uptake of excess calories. 
There is a strong association of disordered eating with 
lack of exercise, which can exacerbate stress levels, 
additionally causing increased food intake.

Obesity and depression have bidirectional 
relationships with increasing prevalence and share 
a range of putative pathogenetic pathways. Potential 
pathways include genetic risk, the hypothalamic–
pituitary–adrenal axis, neuroinflammatory activation, 
and interaction between the neurohormone homoeo
static regulation of food intake (eg, appetite or food 
craving) and central circuitry controlling mood 
(eg, reward system). Also, it is well established that 
developmental trauma and childhood adversity are 
associated with a higher likelihood of developing obesity 
in adulthood.135,136 Obesity-related conditions (including 
sleep disturbance, eating behaviours and disorders, 
disability, weight stigma, low self-esteem, and 
psychosocial impairment) act to impair quality of life 
with both conditions. Associations between obesity and 
anxiety are unclear, as positive, negative, and null 
relationships are reported.137–139

Although this Commission recognises that obesity 
facilitates the development of several mental disorders, 
the mechanisms behind such associations are complex 
and not fully understood. In this context, there was no 
consensus that mental disorders can be directly caused 
by obesity, independently of other causal factors. Hence, 
they do not fulfil principles for diagnostic criteria of 
clinical obesity. However, mental disorders should be 
considered obesity-related diseases or disorders for 
people with obesity.

Unfortunately, many medications used to treat mental 
disorders promote weight gain, exacerbating obesity. 
These risks should be disclosed to patients by health-
care professionals when considering such drugs.

Eating disorders are common among people living 
with obesity, especially binge eating disorder and night 
eating syndrome.140 The links here might be 
bidirectional, as these syndromes could be both causes 
and consequences of obesity.141

Alterations of other cognitive domains in obesity
Executive functions are crucial to maintaining long-term 
goals in everyday life. Detrimental effects of excess 
weight on executive functions determine peoples’ ability 
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to break ingrained actions, such as unhealthy eating and 
physical exercise habits in obesity.142

Skin
Skin integrity is compromised by obesity. Most problems 
are found in areas of skin-on-skin contact, including 
under breasts and in axillae, groin, thighs, and the lower 
abdomen. Skin-on-skin rubbing and excessive moisture 
damage skin, causing inflammation and rash 
(eg, intertrigo), which predispose skin to fungal and 
bacterial infections. Problems are exacerbated by 
difficulties reaching and cleaning at-risk areas, and 
immobility of heavy skin (ie, secondary skin folds that are 
heavy proportional to the high weight of the person) on 
contact areas where pressure injury can occur. Skin 
integrity is also compromised by lower-limb venous 
insufficiency, lymphoedema, and lipoedema, with 
increased risk of cellulitis. Excess adiposity intensifies 
many common inflammatory skin disorders through 
adipocyte-generated metabolic and inflammatory 
pathways.143

Taken together these physical conditions have an effect 
on psychosocial and socioeconomic wellbeing.

Stigma of obesity
Weight stigma, bias, and discrimination are pervasive 
global issues that can affect the lived experience of 
individuals with obesity. Weight discrimination is reported 
by 19–42% of adults with higher BMI, particularly 
women.11 There is increased prevalence (40–50%) of 
internalised (ie, self-directed) weight stigma, especially 
among people trying to lose weight. The media provides 
a regular source of weight bias through images and stories 
that frame obesity as a problem of failed personal 
responsibility. Interventions for obesity, such as 
pharmacotherapy and metabolic or bariatric surgery, can 
themselves be subject to stigmatising views, limiting their 
use.143 Health-services professionals are a common source 
of weight bias, which can lead to avoidance or delay in 
people seeking advice from health-care professionals. 
Weight bias in society at-large and among health-care 
professionals can undermine access to evidence-based 
therapies.144

Weight stigma adversely affects mental and physical 
health beyond that of obesity itself through internalised 
stigma, stress, social isolation, low self-esteem, anxiety, 
depression, and substance abuse. Paradoxically, weight 
stigma can exacerbate disordered eating, binge eating, 
emotional overeating, the choice of unhealthy diets, 
avoidance of physical activity, and encouragement of 
sedentary behaviour. Weight discrimination can cause 
people to have higher levels of weight gain, cardiometabolic 
risk, obesity-related complications, and increased 
mortality.11 Subgroups more vulnerable to stigma include 
younger people with obesity, individuals seeking bariatric 
or metabolic surgery, and patients with psychiatric disease. 
Thus, weight stigma can serve as a psychosocial 

contributor to obesogenic behaviours.145 Compounding 
the adverse effects of weight stigma is internalised weight 
bias, which can negatively affect health-care interactions 
and access to health care.146 Societal change is needed to 
address these adverse effects of stigma on the health and 
care of people living with obesity.

Obesity in children and adolescents
Child and adolescent obesity has become a major health, 
societal, and economic burden worldwide.147 Among 
children and adolescents aged 5–19 years, the prevalence 
of overweight and obesity has risen substantially, from 
just 4% in 1975 to more than 18% in 2016. In this age 
group, the worldwide prevalence of obesity increased 
from 1% in 1975 to 7% (6% of girls, 8% of boys) in 2016, 
with more than 124 million children and adolescents 
having the disease. Obesity can develop early in life: in 
2019, an estimated 38·2 million children younger than 
5 years had overweight or obesity.

There is increasing evidence that child and adolescent 
obesity lays the foundation for other non-communicable 
diseases, such as type 2 diabetes, coronary heart disease, 
hypertension, stroke, certain types of cancer, and 
pulmonary or renal diseases, which are among the 
leading causes of death and disability. The higher the 
childhood BMI,148 the higher the risk of developing 
obesity-related non-communicable diseases in adult
hood.149,150 Since 2021, research in a large US paediatric 
health-care system reported that children and 
adolescents with obesity were 22–104% more likely to be 
diagnosed with two or more obesity-related diseases as 
primary diagnoses, depending upon the severity of 
obesity, compared with people classified as without 
obesity.151

As with adults, childhood obesity can directly cause 
organ dysfunction via several pathophysiological 
mechanisms, ranging from the physical effects of 
increased adipose tissue mass (eg, obstructive sleep 
apnoea, genu valgum, or pes planus), the presence of 
ectopic fat within tissues and organs, metabolic effects, 
and inflammatory mechanisms, to psychological 
effects. The presence and severity of obesity-related 
organ dysfunction vary among children and adolescents, 
and not all people are susceptible to the same 
complications. It is common during childhood to 
observe only preclinical signs of organ dysfunction, 
which is probably due to the early stage of disease 
progression, shorter exposure to obesity-related 
stressors, and greater capacity for repair and 
compensation.

Early diagnosis and treatment of obesity in children 
and adolescents is essential because they are likely to 
develop short-term or medium-term diseases or 
disorders, and to continue to have obesity in adulthood, 
putting them at risk for developing clinical obesity and 
other non-communicable diseases. About half of 
children with obesity will have obesity throughout their 
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lives, with considerable effects on adult morbidity. 
A 2018 study has shown that remitting from overweight 
by late adolescence can reduce the risk of type 2 
diabetes.152 Thus, child and adolescent obesity should be 
a top priority for health-care systems, to prevent non-
communicable diseases and reduce the burden of 
obesity on individuals, societies, and economies.

Clinical manifestations of organ dysfunction 
directly caused by obesity in children and 
adolescents
This section reviews key manifestations of clinical 
obesity in children and adolescents, describing how 
excess adiposity affects major organs, tissues, and body 
systems to cause ill health. As in adults, however, 
obesity can also facilitate development of obesity-related 
diseases or disorders that increase risk of morbidity, 
mortality, and impaired quality of life in childhood, and 
in adulthood if obesity remains untreated.

Musculoskeletal
Leg and postural malalignment, and consequent altered 
physical function, are commonly associated with obesity 
in children and adolescents.153 A 2021 meta-analysis 
showed that, compared with their peers without obesity, 
children and adolescents with obesity have 1·4 times the 
risk of presenting with lumbar hyperlordosis, 5·9 times 
the risk for genu valgum, 1·5 times the risk of flatfoot, 
and 1·7 times the risk of presenting with any kind of 
postural alteration.153 Malalignments can contribute to 
recurrent or chronic pain, tripping, and falling. Children 
with obesity might have increasing levels of knee valgus 
across adolescence, further aggravating alignment 
problems.

Obesity is also strongly associated with slipped 
femoral capital epiphysis,154 especially in boys. Hip pain 
is the most frequent symptom, followed by limping, and 
the most frequent clinical sign is restriction of medial 
internal rotation. Childhood obesity is also associated 
with increased risk of fractures. Obesity at age 4 years is 
associated with 70% and 20% excess risk of lower and 
upper limb fractures, respectively, during childhood. 
A 2014 systematic review showed that children with 
overweight or obesity are at 26% higher risk of having 
musculoskeletal pain,155 and are more predisposed to 
develop osteoarthritis in adulthood, compared with 
children of normal weight.156

Upper airways
As in adults, there is evidence among children and 
adolescents for upper airway obstruction caused directly 
by obesity and resulting in development of sleep 
disordered breathing, especially obstructive sleep 
apnoea syndrome.157 Sleep apnoea syndrome exists on 
a spectrum from snoring to recurrent partial 
(ie, hypopnoeas) or complete (ie, apnoeas) obstruction 
of the upper airway. Recurrent hypoxia, with associated 

activation of the sympathetic nervous system and other 
stress responses, might contribute to greater risk of 
endothelial dysfunction and systemic hypertension 
during childhood and adulthood.158

Respiratory
As for adults, the physical effects of increased intra-
abdominal and central adiposity on diaphragmatic 
compliance and lung function can contribute to 
breathlessness, especially during physical activity or 
respiratory infection. In children and adolescents, 
asthma and obesity can co-occur due to common 
pathogenetic factors, such as environmental 
contributors (eg, air pollutants, tobacco smoking, diet, 
and low levels of vitamin D), genetic factors, lung 
growth, microbiome, oxidative stress, and immuno
logical components.159

Cardiovascular
There is a large body of evidence linking childhood 
obesity to future adult cardiovascular disease. 
Endothelial dysfunction, which is the first step in the 
development of atherosclerosis, can already be present 
before puberty in children with obesity. Beyond a direct 
effect of excessive adiposity to accelerate development of 
atherosclerotic cardiovascular disease, the clustering of 
cardiometabolic risk factors, such as systemic 
hypertension, insulin resistance, dyslipidaemia, and 
type 2 diabetes, compounds cardiac disease risk.160,161 In 
fact, 70% of children with obesity have at least 
one cardiovascular disease risk factor, and 39% have 
two or more.162 There is strong evidence that increased 
arterial blood pressure is more prevalent among 
children and adolescents who have overweight or 
obesity, compared with those with normal weight 
status.163,164

Metabolic
The metabolic manifestations of obesity described for 
adults are also present with obesity in childhood. 
Prediabetes is relatively common among children with 
obesity, found in 25% of children and adolescents in a 
population-based study in the USA, and in 25% of 
adolescents and 14% of children with overweight or 
obesity in a study in Italy.165,166 Type 2 diabetes is less 
common in children than adults, although studies 
suggest the incidence is increasing, particularly among 
Hispanic and non-Hispanic Black adolescents.167 
Furthermore, in a 2022 systematic review, 75% of 
children diagnosed with type 2 diabetes had obesity at 
the time of diagnosis.168

The dyslipidaemia associated with obesity is similar 
among both children and adults, with a similar 
pathophysiology. Elevated triglyceride and low HDL 
levels are commonly observed in the paediatric 
population with obesity,169 with higher prevalence 
among those with severe obesity.170
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Reproductive
As with adults, reproductive dysfunction has been 
described in adolescents with obesity.171 Among 
adolescent females, the neuroendocrine effects of obesity 
manifest as earlier onset of puberty and menarche, 
hyperandrogenism leading to irregular or absent menses, 
abnormal uterine bleeding, polycystic ovary syndrome, 
and higher rates of dysmenorrhoea and premenstrual 
disorders.172,173

Liver
As in adults, deposition of ectopic fat in the liver is noted 
among children with obesity, leading to development of 
MASLD,174 which is the most common cause of liver 
disease among children in many parts of the world. For 
example, it is estimated that 38% of children with obesity 
in the USA have MASLD.175 MASLD presents across 
a spectrum during childhood, from steatosis, to 
steatohepatitis with fibrosis, to cirrhosis.176 In a 2023 
multiorganisation consensus statement, criteria for 
MASLD in the paediatric population included the 
presence of steatosis identified with imaging or biopsy 
and evidence of cardiometabolic disturbance including at 
least one of obesity, dysglycaemia, hypertension, or 
dyslipidaemia (eg, elevated fasting triglyceride or low 
HDL cholesterol), with no other evident cause of steatotic 
liver disease.174,177

Renal and urinary system
Obesity-related glomerulopathy is reported among 
children and adolescents with similar clinical 
presentation and pathophysiology as for adults.178 As in 
adults,179 obesity-related glomerulopathy is often 
diagnosed among individuals with elevated BMI for age 
and sex, with no other primary kidney disease or cause of 
kidney disease.180,181

Obesity is associated with nocturnal enuresis in 
adolescents.182

CNS
As in adults, idiopathic intracranial hypertension can 
present with signs and symptoms of headache, nausea, 
or vomiting, or visual symptoms such as transient loss of 
vision, visual field impairment, photopsia, double vision, 
and eye pain.183

Effect of obesity on daily activities
Children and adolescents with obesity have higher risks 
of physical impairments and activity limitations than 
those without obesity, which restrict active physical 
participation, and they usually face a vicious cycle of 
physical inactivity and loss of physical function. Physical 
barriers that limit access to school settings, work places, 
and recreational facilities might deter active participation 
in everyday life.184 In addition, the negative attitudes of 
peers, teachers, and health-care professionals contribute 
to the reduction of physical activity and self-esteem. The 

risks of trips, slips, and falls causing injury are higher in 
children and adolescents with obesity than those without 
and are related to lower mobility and postural stability.185

Broader clinical effect of obesity in children and 
adolescents
Weight stigma
Weight bias is pervasive in many cultures and can result 
in children and adolescents experiencing stigma and 
being bullied, excluded, and discriminated against within 
the home, school, the general community, and health-
care settings.186 Weight bias and stigma can negatively 
affect self-esteem, mental health, school performance, 
social involvement, eating disorders or disordered eating, 
and unhealthy weight-control behaviours.187 Psychosocial 
impairments related to weight stigma can delay obesity 
treatment, creating a negative feedback loop of stigma 
and weight gain.

Mental health, including eating disorders
In adolescents, as with adults, there is a bidirectional 
relationship between obesity and depression, with the 
effect being more pronounced among females.188 
Compared with a matched group from the general 
paediatric population, there is an increased risk of 
physician-diagnosed anxiety and depression in children 
and adolescents seeking treatment for obesity, 
independent of other risk factors.189 Globally, self-esteem 
and health-related quality of life are consistently reduced 
among children and adolescents with obesity, with lower 
scores reported especially for social functioning, physical 
competences, and appearance.190 An association between 
adverse childhood experiences and the development of 
obesity has also been shown in children and adolescents.191

Obesity in adolescents can be associated with 
disordered eating and eating disorders, resulting in 
potentially poorer physical and psychological health 
outcomes.192 Binge-eating disorder is the most common 
of the eating disorders associated with adolescent obesity, 
with bulimia nervosa, and less commonly, atypical 
anorexia nervosa, also reported.193

Commission recommendations: definitions and 
diagnostic criteria of clinical obesity
The conclusions and recommendations of this 
Commission were reached through extensive discussion 
of evidence and viewpoints, plus a formal consensus 
development process to generate recommendations 
backed by the strongest majority within the expert group. 
All definitions, recommendations, and diagnostic criteria 
were agreed by either unanimous or near-unanimous 
level of consensus within the expert group. All consensus-
based conclusions and recommendations, each with its 
related grade of agreement, are presented in tables 1–3. 
Diagnostic criteria of clinical obesity in adults and 
children and adolescents are synoptically presented in 
figures 6 and 7.
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The conclusions of this Commission have also been  
reviewed and endorsed by numerous organisations 
worldwide, representing diverse medical specialties and 
patient groups (appendix 2 pp 2–3).

Here we discuss the implications of these conclusions 
and recommendations for clinical practice and policy.

Obesity as a disease
The work of this Commission focused on a practical (and 
solvable) question: can obesity directly cause chronic 
illness, independent of the presence of other obesity-
related diseases? To establish whether obesity is a disease 
in itself, one would first need to know whether excess 

adiposity can directly induce organ dysfunction, and 
what the resulting illness looks like.

Defining illness in obesity
There is objective evidence that obesity can cause illness 
by directly inducing dysfunction of several organs and 
tissues. However, we recognise that obesity does not have 
the same meaning in all affected individuals. Not every 
person with excess adiposity has ongoing illness; some 
people with obesity might be able to maintain normal 
function of organs and substantially preserved health, 
long term. Furthermore, excess adiposity can be a sign of 
other diseases or a side effect of numerous medications. 
Obesity is therefore a heterogeneous condition, and an 
obesity phenotype does not necessarily reflect ongoing 
illness. BMI and anthropometric measures do not 
provide information about organ function or limitations 
in the activities of normal living; hence, they do not allow 
discrimination between health and illness at the 
individual level. For this reason, anthropometric 
measures of obesity can only be used as measures of risk 
for future obesity-related diseases or mortality, not 
ongoing illness. With current knowledge, illness due to 
obesity can only be defined by the presence of clinical 
manifestations of abnormal organ function.

The commissioners therefore agreed that a reframing 
of obesity is necessary to reflect the complex and 
heterogeneous nature of this condition and provide 
a better characterisation of its effect on health, including 
the ability of obesity to cause illness as a direct result of 
excess or abnormal adiposity. We define such illness as 
clinical obesity, and propose objective criteria for its 
diagnosis.

General definitions of obesity and causes, and health 
effect
The optimised definition of obesity proposed by this 
Commission—obesity is characterised by excessive 
adiposity, with or without abnormal distribution or 
function of the adipose tissue (table 1)—clarifies that 
excessive adiposity is the necessary condition for the 
presence of obesity. Abnormalities of body-fat 
distribution, function, or both, can be part of obesity and 
play major roles in identifying the effect of obesity on 
health, particularly due to their association with 
metabolic dysfunction. The presence of these alone, 
however, is not sufficient to meet the definition of obesity 
in the absence of excess adiposity. However, obesity can 
exist in absence of abnormalities of fat distribution or 
adipose tissue function. Hence, abnormal fat distribution 
and function can characterise subtypes of obesity, but 
obesity (ie, excess adiposity) can also exist despite normal 
fat distribution and function.

This clarification allows us to distinguish obesity 
from other disorders of the adipose tissue, such as 
lipodystrophies, in which abnormalities of adipose tissue 
function and deposition can cause metabolic disease in 

Figure 6: Diagnostic criteria for clinical obesity in adults
eGFR=estimated glomerular filtration rate.

Figure 7: Diagnostic criteria for clinical obesity in children and adolescents

CNS
Vision loss, recurrent headaches, or both

(due to raised intracranial pressure)

Respiratory system
Hypoventilation, breathlessness,

wheezing, or any combination of these
(due to reduced lung compliance,

diaphragmatic compliance, or both)

Metabolism
The cluster of hyperglycaemia, high

triglyceride levels, and low HDL
cholesterol

Liver
Metabolic dysfunction-associated
steatotic liver disease with fibrosis

Renal
Microalbuminuria with reduced eGFR

Reproductive
Anovulation, oligomenorrhea and

polycystic ovary syndrome,
male hypogonadism

Limitations of daily activities
Substantial, age-adjusted
limitations of daily living

Upper airways
Apnoea or hypopnoea during sleep (due
to increased upper airways resistance)

Cardiovascular system
• Heart failure with reduced ejection
   fraction (due to reduced left
   ventricular systolic function)
• Chronic fatigue and lower limb
   oedema (due to impaired diastolic
   function—heart failure with preserved
   ejection fraction)
• Chronic or recurrent atrial fibrillation
• Pulmonary artery hypertension
• Recurrent deep-vein thrombosis or
   pulmonary embolism
• Raised arterial blood pressure

Urinary system
Recurrent or chronic urinary
incontinence

Musculoskeletal system
Chronic, severe knee or hip pain
(associated with joint stiffness and
reduced range of motion)
Lymphatic system
Lower limb lymphoedema (causing
chronic pain, reduced range of motion,
or both)

CNS
Vision loss, recurrent headaches, or both

(due to raised intracranial pressure)

Respiratory system
Hypoventilation, breathlessness,

wheezing, or any combination of these
(due to reduced lung compliance,

diaphragmatic compliance, or both)

Metabolism
The cluster of hyperglycaemia or glucose

intolerance, with high triglyceride
levels, high LDL cholesterol,

or low HDL cholesterol

Liver
Elevated liver function tests due to
metabolic dysfunction-associated

steatotic liver disease

Renal
Microalbuminuria

Reproductive
Polycystic ovary syndrome

Upper airways
Apnoea or hypopnoea during sleep (due
to increased upper airways resistance)

Cardiovascular system
Raised arterial blood pressure

Urinary system
Recurrent or chronic urinary
incontinence

Musculoskeletal system
• Recurrent or chronic, severe knee pain,
   or tripping or falling (due to pes
   planus or leg malalignment)
• Acute pain, recurrent or chronic pain,
   limitations of mobility, tripping or
   falling, or any combination of these
   (due to slipped femoral capital
   epiphysis)

Limitations of daily activities
Substantial, age-adjusted limitations
of mobility, daily living, other basic
activities of living, or both
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absence of obesity. The Commission also recognises that 
the causes of obesity are multifactorial, acknowledging 
that they remain incompletely understood, which 
reflects scientific evidence of complex causation and 
pathophysiology, in contrast to the widespread, simplistic 
notion of obesity as a mere lifestyle issue.

Definitions of clinical and preclinical obesity
Excess adiposity can directly induce illness (ie, clinical 
obesity), in addition to being a harbinger of other 
diseases and conditions (ie, a risk to health). Akin to 
other chronic illnesses, clinical obesity results from 
alterations in the function of organs, the whole 
organism, or both, directly induced by excess adiposity.

This definition of clinical obesity (table 1) fulfils an 
important conceptual gap and provides a distinct 
nosological identity to obesity, defined by objective 
evidence of illness, not just a physical phenotype.

Although obesity should be biologically conceived of 
as a continuum, health and illness are typically (and 
necessarily) defined as distinct, dichotomous conditions 
at the clinical level. We therefore pragmatically 
distinguish clinical obesity from preclinical obesity, on 
the basis of the presence or absence, respectively, of 
symptomatic alterations in organ function or 
impairment of an individual’s ability to conduct daily 
activities. Practically, such reframing provides 
a medically meaningful mechanism to inform diagnosis, 
clinical decision making, and, importantly, health-care 
policies.

A diagnosis of clinical obesity should have the same 
implications as other chronic disease diagnoses. Patients 
diagnosed with clinical obesity should, therefore, have 
timely and equitable access to comprehensive care and 
evidence-based treatments.

The characterisation of preclinical and clinical obesity 
in this Commission is not meant to draw an exact line 
between a disease state and a non-disease state or 
between different biological stages of the same disease 
process (ie, predisease and disease). Thus, although the 
term clinical obesity identifies an illness and can be 
considered as a disease state, preclinical obesity is not 
equivalent to a predisease state in the same way as, for 
example, prediabetes. This difference is because 
preclinical obesity (an obesity phenotype) is 
a heterogeneous condition: it might represent an earlier 
stage of clinical obesity (and in that case could be 
a predisease state), a physical phenotype with lower 
tendency to directly affect organ function, or a sign of 
other diseases or side-effects of medications. The 
likelihood and rate of progression from preclinical 
obesity to clinical obesity is unknown and requires 
investigation. Preclinical obesity therefore confers 
a variable risk (depending on age, ethnicity, familial 
predisposition, body fat distribution, etc) to develop 
obesity-related diseases, clinical obesity itself, or both. 
For this reason, people with preclinical obesity warrant 

monitoring of their health status over time and might 
require appropriate intervention to reduce individual 
risk (see Management of preclinical obesity section).

Importantly, the meaning of preclinical obesity does 
not coincide with the terms overweight or preobesity 
(defined as a BMI of 25·0–29·9 kg/m²). In fact, the 
definition of preclinical obesity implies confirmation of 
excess adiposity (not merely an overweight level of BMI) 
plus a clinical assessment of preserved organ function. 
However, as BMI can underestimate excess adiposity, 
some individuals traditionally classified as having 
overweight or preobesity might have either preclinical or 
clinical obesity.

Because health or illness is not solely defined by 
metabolic abnormalities, preclinical and clinical obesity 
do not coincide with the previously proposed distinctions 
of metabolically healthy or metabolically unhealthy 
obesity. On one hand, preclinical obesity is, in fact, 
defined by the absence of any substantial organ 
dysfunction (not just metabolic abnormalities). On the 
other hand, clinical obesity can exist in the absence 
of metabolic dysfunction, for example if other non-
metabolic dysfunctions such as cardiovascular, 
respiratory, or musculoskeletal dysfunctions are present.

Definitions of comorbidities, complications, and 
obesity-related diseases
The terms comorbidities, complications, and obesity-
related diseases are often inappropriately considered as 
synonyms when used in relation to obesity. To facilitate 
standardisation of language and consistency with use of 
such nomenclature in other areas of medicine, we 
distinguish comorbidities from complications and 
obesity-related diseases or disorders (table 1). The term 
comorbidities should be used only to refer to diseases 
and conditions that incidentally coexist with obesity, and 
can therefore complicate patient management but are 
not caused or facilitated by obesity. We define obesity-
related diseases as other conditions for which there is 
a plausible cause–effect relationship, or at least a clear 
pathophysiological overlap or interaction (eg, type 2 
diabetes and certain forms of cancer). Although the term 
complications broadly refers to any further adverse event 
that complicates a disease or intervention, in the context 
of an illness the term most commonly indicates 
worsening of the dysfunction of an organ or organ 
system. For example, pneumonia can be a complication 
of alterations in the upper respiratory system caused by 
influenza, and blindness can be a complication of 
retinopathy caused by diabetes. Similarly, we propose 
that complications of clinical obesity should refer to the 
worsening of organ dysfunction or end-organ damage 
(eg, heart attack, stroke, and renal failure).

Remission of clinical obesity
Our definition of remission of clinical obesity is 
conceptually similar to the idea of clinical remission for 
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other diseases (table 1) and closely resembles the current 
definition of diabetes remission.194

Clinical obesity is defined by the presence of clinical 
manifestations; accordingly, remission should be 
defined by the resolution of such manifestations. It is 
plausible to assume that resolution of manifestations of 
clinical obesity (ie, restoring normal organ function) 
should have a positive effect on an individual’s 
experience of illness and on quality of life. Whether 
remission of clinical obesity also coincides with 
a reduced likelihood of future progression toward 
end-organ damage or complications of clinical obesity 
remains unknown. Studies are needed to investigate the 
likelihood and frequency of remission in response to 
various obesity treatments and its meaning for 
prognosis. It is important to note that, as for type 2 
diabetes and other chronic illnesses, remission of 
clinical obesity does not equate with cure.

Remission or improvement of clinical obesity should, 
however, represent a new type of treatment outcome in 
obesity, which is arguably more meaningful than weight 
loss itself.

Clinical assessment of obesity status
Obesity is defined by excess adiposity. Hence, 
verification of excess adiposity is necessary to confirm 
obesity status for the purpose of clinical assessment. As 
BMI can overestimate and underestimate the presence 
of excess adiposity, especially at levels around the 
traditional thresholds used for the definition of obesity, 
we recommend that obesity status should be verified by 
at least one additional anthropometric measure 
(eg, waist circumference, waist-to-hip ratio, or waist-to-
height ratio), or, where available, direct fat mass 
measurement (eg, by DEXA or bioimpedance; table 1). 
This approach strongly reduces, although does not 
eliminate, the risk of misclassification and both 
overdiagnosis and underdiagnosis of obesity status.

In practice, in people with a BMI screening yielding 
values that are at or above accepted age, gender, or 
country cutoffs for obesity, obtaining at least one other 
anthropometric measure of excess adiposity mitigates 
the risk of overdiagnosis of obesity, especially in athletes 
or persons with increased lean mass. However, for 
people with a BMI value near but below cutoffs for 
obesity, direct fat measurement (where available) or the 
use of two other anthropometric measures consistent 
with excess adiposity can confirm obesity status, 
regardless of BMI. Similarly, individuals who present 
with typical manifestations of clinical obesity might 
have BMI values below recommended cutoffs, and 
should be diligently assessed for the presence of excess 
adiposity with alternative measurements.

For all anthropometric measures, as for BMI, we 
recommend use of validated methods and cutoff points 
appropriate to age, sex, and ethnicity or country (see 
appendix 2 pp 13–15).

Although the risk of misclassification of obesity is less 
relevant in people with very high BMI (eg, >40 kg/m²), 
it is difficult, with current knowledge, to recommend 
specific BMI thresholds for verification of excess 
adiposity across individuals of different ages, ethnicities, 
or fitness levels. Obesity status, however, can be 
reasonably assumed in people with very high BMI, 
pragmatically obviating the need for time-consuming 
assessment of multiple anthropometric measures.

Principles for the diagnosis of clinical obesity
The definition of clinical obesity implies the combination 
of an obesity phenotype with objective and specific 
evidence of ongoing illness due to obesity (table 1). 
Accordingly, the diagnosis of clinical obesity requires 
confirmation of obesity status through fulfilment of 
anthropometric criteria (an anthropometric component) 
plus signs or symptoms of abnormalities in the function 
of one or more tissue or organ systems, substantial (age-
adjusted) limitations of daily activities, or both (a clinical 
component). Limitations of daily activities should reflect 
the specific effect of obesity on mobility, other basic 
activities of daily living (eg, bathing, dressing, toileting, 
continence, and eating), or both. Age-adjusted limitations 
of activities of daily living require a process of differential 
diagnosis, by assessing the relative role of obesity and 
other causes, including age itself.

Diagnostic criteria for clinical obesity
Proposed diagnostic criteria for clinical obesity in adults 
and in children and adolescents are detailed in table 2 
and synoptically presented in figures 6 and 7.

Importantly, all diagnostic criteria of clinical obesity 
assume exclusion of obvious other causes of organ 
dysfunction or signs and symptoms. Akin to the 
diagnosis of other chronic diseases, diagnostic criteria 
for clinical obesity do not include all possible clinical 
manifestations or complications of clinical obesity.

This approach is aimed at providing robust sensitivity 
for detection of illness (ie, abnormal physiological 
functioning of one or more organs) and specificity of 
such illness, as being caused by obesity (by ruling out 
obvious other causes).

Similar to principles used in the diagnosis of other 
diseases, this Commission’s diagnostic criteria for 
clinical obesity only include individual alterations of 
organ function, not diseases in their own right. The 
criteria recommended in this Commission are a key 
difference to methods traditionally used to assess the 
effect of obesity on health. Traditional grading and 
scoring systems of obesity and health insurance policies 
typically include a mix of individual alterations of organ 
structure or function (eg, MASLD) and diseases in their 
own right (eg, type 2 diabetes, osteoarthritis, and 
cancer)—all incorrectly referred to as comorbidities or 
complications. Although these methods have merit, as 
they reflect the overall health of an individual and the 
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risk of future mortality, they implicitly lack specificity as 
diagnostic methods of obesity as a disease in itself. Every 
disease is characterised by its distinct pathophysiology, 
clinical manifestations, evolution, and prognosis. Hence, 
using a disease state as a diagnostic criterion for another 
disease would be contradictory on logical grounds, and 
would also undermine differential diagnosis, as it would 
make diseases indistinguishable from one another.

This issue was an important discussion point for the 
commissioners, especially regarding consideration of 
type 2 diabetes as a possible diagnostic criterion for 
clinical obesity. Type 2 diabetes is strongly associated 
with obesity, it has been traditionally used as a marker of 
the clinical effect and severity of obesity, and it is 
a criterion used in treatment algorithms of obesity and in 
policies for access to obesity care. Type 2 diabetes, 
however, is different from hyperglycaemia, which is 
one of the components of the metabolic cluster we 
propose as diagnostic of clinical obesity.

Although the diagnosis of type 2 diabetes is currently 
based on hyperglycaemia as a single biomarker (HbA1c or 
glycaemia), this diagnosis reflects a disease state 
characterised by its own pathophysiology and distinct 
clinical manifestations (eg, fatigue, polyuria, and 
polydipsia). Importantly, however, type 2 diabetes is 
a highly heterogeneous disease (some studies suggest 
multiple subtypes might exist),195 and its pathophysiology 
might therefore include mechanisms of disease 
additional to those directly associated with obesity. In 
this context, inclusion of type 2 diabetes (as a disease) in 
the diagnostic criteria for clinical obesity would reduce 
specificity and potentially include subtypes of diabetes 
that cannot be entirely justified as related to excess or 
abnormal adiposity.

Coherent with the above principles, the effects of 
excess adiposity on the organ systems involved in 
metabolism can be pragmatically detected, with sufficient 
specificity, by a cluster of biochemical alterations that 
reflect downstream effects of insulin resistance and 
ectopic fat accumulation—typical pathogenetic mecha
nisms of obesity. The cluster of metabolic criteria 
recommended in this Commission for diagnosis of 
obesity includes both diabetic and non-diabetic levels of 
hyperglycaemia, high triglyceride concentrations, and 
low HDL cholesterol.

As for any other chronic illness, not all possible clinical 
manifestations of clinical obesity occur in the same 
individual, and different clinical manifestations have 
distinct effects on quality of life and prognosis. Thus, 
clinical obesity is a systemic and heterogeneous illness 
with a broad range of severity and prognosis. Staging of 
clinical obesity, to reflect the relative effect of diagnostic 
criteria on quality of life and prognosis, was beyond the 
scope of this Commission. Future development of 
specific staging systems for clinical obesity can further 
inform clinical decision making and prioritisation of 
treatment.

Recommendations for clinical practice
People with confirmed excess adiposity should be 
assessed for clinical obesity to rule out ongoing illness 
(panel 7). Assessment for clinical obesity should include, 
in the first instance, a thorough evaluation of the person’s 
medical history, a physical examination, and standard 
laboratory tests (including full or complete blood count, 
glycaemia, lipid profile, and renal and liver function 
tests). The medical history and physical examinations 
should include a review of systems to investigate the 
presence of signs or symptoms that might suggest 
clinical obesity. Additional diagnostic tests should be 
performed as appropriate if the patient’s medical history, 
physical exam, or standard laboratory tests, or any 
combination thereof, suggest the possibility of one or 
more obesity-induced organ or tissue dysfunction 
(figure 8; appendix 2 pp 27–39).

The methods for assessment of clinical obesity 
represent typical activities of clinical practice, which 
should be feasible in primary-care settings, but could 
require specialised consultation when appropriate. 
Because obesity can cause illness, assessment of 

Panel 7: Recommendations for clinical practice

A diagnosis of clinical obesity should have the same implications of other chronic disease 
diagnoses

Clinical Assessment
People with confirmed excess adiposity should be assessed for clinical obesity. This 
assessment should include:
•	 A person’s medical history
•	 A physical examination
•	 Standard laboratory tests, including full or complete blood count, glycaemia, lipid 

profile, and renal and liver function tests
•	 Additional diagnostic tests as appropriate if the patient’s medical history or physical 

examination, or standard laboratory tests, or both suggest the possibility of one or 
more obesity-induced organ or tissue dysfunction (for diagnostic criteria see table 2, 
and figures 6 and 7)

Goals of treatment in clinical obesity
•	 Improvement (or remission when possible) of the clinical manifestations of obesity
•	 Prevention of progression to further complications or end-organ damage

Desirable treatment outcomes (for practice and clinical trials)
•	 Objective improvement, remission, or both, of clinical manifestations (rather than 

surrogate measures of risk or weight reduction per se)
•	 Plausibly, different clinical manifestations of clinical obesity (eg, cardiovascular, 

metabolic, or musculoskeletal) might require different intensity of treatment, respond 
to different degrees of weight reduction, or both

Interventions for clinical obesity (principles)
•	 The choice of the intervention for clinical obesity (ie, lifestyle, pharmacological, 

psychological, or surgical) should be based on:
•	 Individual risk–benefit assessment 
•	 Available clinical evidence that the intervention has reasonable chances to improve 

clinical manifestations and quality of life or reduce risk of disease progression and 
mortality
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obesity—and any medical advice for its management—
should always be provided by qualified health-care 
professionals.

Clinicians should be aware of the risk of misdiagnosis 
of clinical obesity. The conditions indicated here as 
diagnostic criteria represent alterations of organ function 
that are not exclusive of clinical obesity and might be 
caused by other diseases and conditions. It should be 
emphasised that the criteria for the diagnosis of clinical 
obesity are only met when one can plausibly exclude 
other causes. This problem needs to be addressed by the 
process of differential diagnosis, which applies not only 
to clinical obesity but to all other diseases.

Goals for treatment of clinical obesity
Recommendations about specific indications for 
treatments of clinical obesity, or obesity in general, are 
beyond the remit of this Commission.

However, the definition of clinical obesity has practical 
implications for treatment and is expressly designed to 
facilitate clinical decision making and policies. The 
distinction between clinical and preclinical obesity is 
pragmatically based on the presence or absence of 
ongoing evidence of illness. Accordingly, the aims of 
treatment and measures of treatment outcomes should 
reflect such distinction. Clinical decision making, 
however, is always an individualised choice; hence, the 
care of clinical and preclinical obesity should be part of 

a broader assessment of individual patients, as for any 
other illness.

People with clinical obesity should have timely access 
to comprehensive care and evidence-based treatments. 
The goal of therapy in clinical obesity should be 
improvement (or remission when possible) of the clinical 
manifestations of obesity and prevention of progression 
to further complications or end-organ damage. With 
current knowledge, it is not possible to identify the 
amount of weight loss necessary to reach such goals, and 
it is plausible that different clinical manifestations of 
clinical obesity (eg, cardiovascular, metabolic, and 
musculoskeletal) might require different intensity of 
treatment, respond to different degrees of weight 
reduction, or both.

As for any disease treatment, successful treatment of 
clinical obesity should be defined on the basis of actual 
improvement of clinical manifestations, rather than 
surrogate measures of risk or weight reduction per se. 
Choices regarding the types of intervention for clinical 
obesity (ie, lifestyle, pharmacological, psychological, or 
surgical) should be individualised decisions, and should 
be based on individual risk–benefit assessments and 
available clinical evidence that any intervention has 
reasonable chances to improve clinical manifestations 
and quality of life or reduce risk of disease progression 
and mortality.

Staging systems for clinical obesity, reflecting the effect 
of illness on quality of life and prognosis, are necessary 
to facilitate treatment choices and should be the focus of 
future work.

Management of preclinical obesity
People with preclinical obesity should receive evidence-
based health advice and have equitable access to health 
care when needed to reduce an individual’s risk of 
developing clinical obesity and other obesity-related 
diseases and conditions (figure 9). Health counselling, 
level of care, and type of intervention for preclinical 
obesity (ie, lifestyle, pharmacological, psychological, or 
surgical) should be based on individual risk–benefit 
assessment, considering the severity of excess or 
abnormal adiposity and the presence or absence of other 
risk factors and coexisting obesity-related diseases or 
disorders that are likely to benefit from a specific 
treatment.

Preclinical obesity identifies people with a variable 
level of health risk but with substantially preserved 
health at present. Therefore, the approach to care of 
preclinical obesity should be to aim for risk reduction 
(ie, prophylactic intent). Since the individual level of risk 
varies substantially with several factors (eg, ethnicity, 
family history, or fat distribution), the prophylactic 
intervention of choice should be decided based on the 
individual’s risk–benefit profile. For example: when an 
individual’s risk is deemed sufficiently low, people with 
preclinical obesity do not require treatment with drugs or 

Figure 8: Clinical assessment of obesity

Screening: BMI at, or above, age, gender, or ethnicity thresholds for obesity
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surgery; appropriate counselling should be given to 
provide reassurance and advice about healthy lifestyle, 
and health indicators should be monitored over time.

For some people with preclinical obesity and higher 
overall health risk, other interventions (pharmacological 
or surgical) might be warranted, proportional to the level 
of risk and the presence of other conditions that could 
benefit from reduction of weight or adiposity. In this 
case, the care of preclinical obesity might require use of 
medications prophylactically (as in dyslipidaemia and 
hypertension), or sometimes even surgery, where a rapid 
risk reduction is necessary to expedite or facilitate other 
treatments (eg, transplantation, orthopaedic surgery, or 
cancer treatments).

Although these clinical decisions must be based on 
individuals’ characteristics, preclinical obesity generally 
will require a lower urgency and intensity of care 
compared with clinical obesity. Consistently, treatment 
outcomes for preclinical obesity should be based on 
measures of risk reduction, whereas objective 
improvement of clinical manifestations should be 
considered appropriate treatment outcomes in clinical 
obesity. This distinction has crucially important 
implications for both clinical practice and clinical trials.

Specific scoring or grading systems for preclinical 
obesity should also be developed to objectively assess risk 
and assist clinical decision making or the choice of 
treatment when active intervention is warranted to 
reduce risk.

Recommendations for policy
The recognition of clinical obesity as a chronic illness 
should facilitate a more rational use of prevention versus 
treatment strategies, resulting in more appropriate and 
cost-effective allocation of resources. The conclusions of 
this Commission have a specific aim for facilitation of 
health-care policies (panel 8).

Our characterisation of preclinical and clinical obesity 
provides a medically meaningful, pragmatic framework 
to simplify understanding of the scope and relative 
urgency of interventions for obesity, therefore facilitating 
policy decision making and prioritisation, especially 
when dealing with limited health-care resources (table 1).

The distinction between preclinical and clinical obesity 
is, in fact, similar to the conceptual framework of risk 
versus issue, used to facilitate problem management. 
Akin to these notions of risk and issue, preclinical and 
clinical obesity distinguish conditions where the negative 
event (in this case, negative health effect on the 
individual) can occur (as in risk, or preclinical obesity) or 
has occurred (as in issue, or clinical obesity).

Accordingly, management strategies for preclinical 
obesity should be aimed at risk reduction, whereas 
interventions for an ongoing issue, such as clinical 
obesity, should have a so-called corrective (therapeutic) 
intent. Thus, the preclinical–clinical obesity model allows 
to objectively and pragmatically distinguish scenarios 
that require substantially different timing and intensity 
of intervention; these scenarios are also associated with 
different time frames over which to assess health 
outcomes and cost-effectiveness of such interventions 
(eg, longer term for preclinical obesity, shorter term for 
clinical obesity).

Given these implications of clinical and preclinical 
obesity, it is important that policy makers and health 
authorities should ensure adequate and equitable access 
to available evidence-based treatments for clinical obesity, 

Figure 9: Goals of treatment in preclinical and clinical obesity

Causes of adipose
tissue expansion
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Panel 8: Recommendations for health-care policy and medical education

Implementation of  the recommendations of this Commission requires concerted actions 
by health-care professionals, medical organisations, academic institutions, health 
insurers, and regulatory agencies
•	 Recommendations for policy makers and regulators

•	 Individuals with clinical obesity should have timely and equitable access to 
comprehensive care, including available evidence-based treatments, as 
appropriate for people with a chronic and potentially life-threatening illness

•	 Individuals with preclinical obesity should have access to counselling, screening, 
and monitoring of health over time, and appropriate care when needed, to reduce 
a substantially elevated risk of clinical obesity and other adiposity-related diseases

•	 Use of diagnostic criteria for clinical obesity should become a requirement in the 
assessment of obesity in clinical practice

•	 Documented improvement or remission of manifestations of clinical obesity 
should be considered as appropriate treatment outcomes in future clinical trials of 
existing and novel antiobesity interventions

•	 Recommendations for professional organisations and academic institutions
•	 International and country-specific professional societies and academic institutions 

should engage in educational initiatives for health-care professionals to facilitate 
implementation of diagnostic criteria for clinical obesity into clinical practice

•	 Education of health-care and public health professionals about weight bias and 
modern science of obesity should be a key priority

•	 Recommendations for public health 
•	 Public health strategies to address obesity at the population level must be based 

on current scientific evidence rather than assumptions that blame individual 
responsibility for the development of obesity

•	 The recognition of clinical obesity as a chronic illness should facilitate a more 
rational use of prevention versus treatment strategies, and result in more 
appropriate and cost-effective allocation of resources
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as appropriate, for people with a chronic and potentially 
life-threatening illness.

For people with preclinical obesity, policy makers 
should ensure adequate and equitable access to 
diagnostic assessment of health risk, monitoring of 
health status over time, and appropriate treatment when 
necessary due to an individual’s elevated health risk, 
presence of other risk factors and conditions that would 
benefit from weight-loss interventions, or both. Strategies 
for management of preclinical obesity should, therefore, 
have the intent to reduce the risk of developing clinical 
obesity and other associated diseases and conditions.

Patients’ perspectives and the impact of weight bias
To ensure consideration of patients’ perspective, this 
Commission included two patient representatives (VMM 
and JN) and reached out to patient organisations for 
feedback and endorsement of our conclusions 
(appendix 2 pp 2–3). Obesity exerts a substantial and 
broad effect on people’s lives, beyond just health. Social, 
financial, and emotional effects of obesity (especially 
experience of societal stigma) compound the health 
effect of excess adiposity.

Our proposed clinical reframing of obesity, and its 
focus on the diagnosis of illness, allows objective 
assessment of the health effect of obesity on an 
individual, and should address concerns about potential 
negative consequences of overdiagnosis, otherwise 
associated with a blanket definition of obesity as 
a disease.

Our definition of clinical obesity actually emphasises 
illness, which is objective, rather than risk, which is 
highly variable among individuals of different age, 
gender, and ethnicity. This approach could plausibly 
reduce risks of inequality or discrimination pertaining to 
access to care for obesity.

Individuals with obesity face a pervasive form of social 
stigma. Such stigma reflects widespread beliefs favouring 
personal responsibility as the major determinant of 
obesity and a naive idea that reversing obesity, no matter 
how severe, is always a matter of choice.196

It is possible that this new clinical framing of obesity 
that recognises the direct consequences of excess 
adiposity on organs and tissues can facilitate a better 
understanding of the biological underpinnings of obesity, 
thereby addressing misconceptions about reversibility 
and hopefully improving empathy, to reduce stigma. 
Weight stigma is shamefully prevalent among health-
care professionals, including obesity specialists.11 
Education of health-care and public health professionals 
about weight bias and modern science of obesity remains 
therefore a key priority.

Current gaps in knowledge and future research
Although obesity is arguably one of the most prevalent 
disorders worldwide, much remains unknown about its 
cause, pathophysiology, management, and societal effect. 

Crucial gaps in the current framework of obesity have 
been identified through the work of this Commission. 
Consensus statements on knowledge gaps and research 
priorities are presented in table 3. A more in-depth 
analysis of knowledge gaps and future research priorities 
is presented in appendix 2 (pp 16–26).

Strengths and limitations of this Commission
We acknowledge several limitations in the work of this 
Commission.

A Delphi-like method was used to achieve shared 
conclusions among commissioners. The iteration 
characteristics of the Delphi technique have intrinsic 
limitations and might lead to groupthink, where 
participants might conform to dominant opinions of the 
group, which could affect objectivity.197 However, the 
extensive use of live and offline pre-Delphi surveys, and 
discussions within smaller subgroups (subcommittees), 
provided ample opportunities for dissenting opinions to 
be heard and considered before developing a Delphi 
questionnaire.

Despite efforts to ensure a broad and balanced 
representation of multiple stakeholders among 
commissioners, there is an inevitable risk of bias in this 
group, as in any selection of experts. Most of the 
commissioners were, inevitably, from high-income 
countries, reflecting the availability of resources and 
expertise in those regions. Although we acknowledge 
this issue, we believe that this Commission was inclusive 
of many relevant medical specialties and achieved 
sufficiently broad geographical representation to align 
with the intended global outreach of the initiative. The 
matter at the core of this Commission was inherently 
clinical; however, experts from non-clinical disciplines 
and patient representatives  provided input to enrich the 
perspectives included. Although efforts were made to 
involve diverse voices, the Commission acknowledges 
the limitation of having a very small number of patient 
representatives and representatives from low-income 
and middle-income countries, despite being geo
graphically diverse. This lack of broader representation 
underscores the ongoing challenge of ensuring 
inclusivity in global health initiatives, and highlights an 
area for improvement in future efforts. Furthermore, we 
specifically sought feedback from the broader medical 
community before publication of this Commission. Our 
conclusions and recommendations were submitted to 
numerous professional societies and underwent internal 
review by many scientific committees for consideration 
of potential endorsement. Feedback from such groups 
has been used to improve the presentation of our 
findings, and their endorsement supports the validity of 
our conclusions for a broad group of stakeholders.

Our appraisal of evidence included a broad range of 
topics related to obesity, but relied on narrative reviews 
and experts’ assessment of evidence, rather than on 
systematic reviews and meta-analyses. Our methods 
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were designed to address the nature of the questions 
addressed by this Commission, which required expert 
interpretation of existing evidence and insights rather 
than a focus on quantitative data analysis.

We acknowledge that our proposed reframing of 
obesity has both strengths and limitations, many of 
which have been discussed. As defined, clinical and 
preclinical obesity are likely to be very heterogeneous 
conditions. Future research is therefore needed for 
further characterisation and to develop staging and 
scoring systems to help prognostic assessment guide 
treatment. We recognise that a medically or 
diagnostically based approach to defining clinical 
obesity could present challenges, such as incon
sistencies in clinical practice, limited access to 
diagnostic tools, and variability in interpreting 
symptoms. However, the use of diagnostic criteria is a 
well established approach for identification of many 
chronic illnesses. Further research is essential to 
improve the selection of diagnostic criteria for clinical 
obesity and to develop reliable biomarkers that could 
simplify and standardise the diagnostic process in the 
future.

Cultural, social, and political factors influence how 
obesity is perceived, managed, and prioritised within 
each country, leading to country-specific challenges in 
addressing the condition. We acknowledge this 
Commission had a relative preponderance of experts 
from high-income countries, particularly the USA and 
Europe, which could have shaped the perspectives 
represented. Also, we recognise that weight-related 
stigma differs in regions with culturally distinct 
aesthetic standards, such as those that value overweight.

We are conscious that widespread weight bias, 
stereotypes, and stigma contribute towards a pejorative 
connotation to various terms related to excess adiposity, 
including the name obesity itself. For this reason, this 
Commission might have been expected to take the 
opportunity of proposing a change in the conceptual 
and clinical framework of obesity to also suggest a more 
radical change of its name. Our definitions of clinical 
and preclinical obesity might, in fact, carry over much 
of the stigma and bias currently associated with the 
term obesity. However, the history of obesity in 
medicine gives us some good lessons about the 
difficulty of introducing new terms. Attempts in the 
past centuries (eg, polysarcie and corpulence) and more 
recently (eg, an adiposity-based chronic disease49) have 
not succeeded in erasing the name obesity from 
medical, scientific, or common, everyday vernacular 
use. Although changing the name obesity is difficult, 
the potential implications of introducing new names 
are also unclear. New terms might bring about other 
shortcomings, while still carrying over bias and 
prejudice associated to excess adiposity. It is clear that 
the issue of weight bias is complex, and has deep and 
incompletely understood causes that pertain perhaps 

more to our misunderstanding of mechanisms of 
regulation of adipose tissue mass and causes of obesity, 
rather than names, per se.

Our view is that the term clinical obesity 
communicates that obesity can be a serious illness, not 
a mere lifestyle choice. We hope this term can not only 
facilitate practice and policy changes around obesity, 
but also contribute to eradicating misconceptions and 
misperceptions that promote stigma.

Conclusion
The idea of obesity as a disease is at the centre of one of 
the most controversial and polarising debates in modern 
medicine, with broad and far-reaching implications for 
people affected and the society as a whole.

Consistent with its original definition as a “condition 
that poses a risk to health”,4 obesity has been framed and 
extensively studied as a harbinger of other diseases. The 
manifestations of obesity as an illness, however, have not 
been adequately characterised. Such lack of clinical 
characterisation has so far hindered acceptance of obesity 
as a disease state, while also undermining rational 
approaches to care and policy.

Evidence shows, however, that excess adiposity can also 
exert direct and negative effects on the functioning of 
organs, the whole individual, or both, producing the 
typical clinical manifestations of an illness.

This Commission defines clinical obesity as a condition 
where the risk to health associated with excess adiposity 
has already materialised and can be objectively 
documented by specific signs and symptoms that reflect 
biological alterations of tissues and organs, consistent 
with extant illness. Preclinical obesity is defined as excess 
adiposity with preserved organ and tissue function, 
accompanied by an increased risk of progression to 
clinical obesity or other non-communicable diseases.

Although a blanket consideration of obesity as a disease 
can raise legitimate concerns about the risk of 
overdiagnosis, with detrimental consequences on both 
individuals and society, clinical obesity objectively reflects 
ongoing illness, therefore providing a rational and 
medically meaningful target for diagnosis and treatment 
prioritisation.

It is our hope that such reframing can inform public 
health policies, facilitate identification of appropriate 
targets for prevention versus treatment strategies, and 
contribute to overcoming misconceptions that reinforce 
weight-based bias and stigma.
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