
OBSERVATIONS: BRIEF RESEARCH REPORTS

National Prevalence of Clinical Obesity by BMI Class:
A National Cross-Sectional Study

Background:Obesity is defined as a body mass index
(BMI) of 30 kg/m2 or greater (≥27.5 kg/m2 in Asian adults)
(1). However, BMI alone does not indicate the presence
of organ or physical dysfunction due to excess adiposity
(2). To address this limitation, the Lancet Diabetes &
Endocrinology Commission introduced “clinical obesity,”

an entity based on expert opinion and defined by the
presence of both excess adiposity by anthropometric cri-
teria (such as waist circumference) and evidence of subse-
quent reduced organ or physical functioning (Table) (2).
Studies have estimated the national prevalence of clinical
obesity at 10% to 40% (3, 4), but neither study provides
nationally representative weighted estimates by BMI class.
National estimates by BMI class can help distinguish how
a diagnosis of clinical obesity would differ from BMI-based
obesity and illustrate the distribution of clinical obesity
across the general population to inform generalizable
clinical practice.

Table. Summary of Definitions

Lancet Definition NHANES Operationalization

Excess adiposity
Excess fat mass confirmed by one of the following methods:

At least 1 abnormal anthropometric criterion in addition to
abnormal BMI
At least 2 anthropometric criteria regardless of BMI
Direct body fat measurement (e.g., by DXA)

At least 1 abnormal anthropometric criterion in addition to abnormal BMI
Abnormal BMI defined as ≥30 kg/m2 in non-Asian or ≥27.5 kg/m2 in Asian adults
Abnormal anthropometrics include:
Waist circumference ≥80 cm in Asian or ≥88 cm in non-Asian women; ≥90 cm in
Asian or ≥102 cm in non-Asian men
Waist-to-hip ratio ≥0.80 in Asian or ≥0.85 in non-Asian women; ≥0.90 in all men
Waist-to-height ratio ≥0.5 for all sexes and races

2 or 3 abnormal anthropometrics (as above) regardless of BMI
DXA not available in the 2021–2023 cycle

Preclinical obesity
State of excess adiposity with preserved function of other tis-

sues and organs
Presence of excess adiposity as above, without evidence of organ dysfunction as out-

lined below

Clinical obesity
Alterations of organ function, as described below, directly

caused by excess adiposity
Presence of excess adiposity as above, with evidence of organ dysfunction as outlined

below
Cardiovascular

Reduced left ventricular systolic function Self-reported congestive heart failure: “Has a doctor or other health professional ever
told you that you had congestive heart failure?”

Raised arterial blood pressure Mean systolic blood pressure ≥130 mm Hg or mean diastolic blood pressure ≥85 mm
Hg or answered “yes” to “Are you now taking any medications prescribed by a
doctor for your high blood pressure?”

Chronic/recurrent atrial fibrillation, pulmonary artery
hypertension, chronic fatigue, lower-limb edema due to
impaired diastolic dysfunction, recurrent DVT and/or
pulmonary thromboembolic disease

Unavailable in NHANES

Central nervous system
Signs of raised intracranial pressure, such as vision loss

and/or recurrent headaches
Unavailable in NHANES

Limitations of day-to-day activities
Significant, age-adjusted limitations of mobility and/or other

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

Answered “some difficulty,” “a lot of difficulty,” or “cannot do at all” to “Do you have
difficulty walking or climbing steps?”

Answered “some difficulty,” “a lot of difficulty,” or “cannot do at all” to “Do you have
difficulty with self-care, such as washing all over and dressing?”

Liver
Steatotic liver disease with hepatic fibrosis Transient elastography findings: controlled attenuation parameter ≥248 dB/m and

liver stiffness ≥8 kPa
Metabolic dysfunction

The cluster of hyperglycemia, high triglyceride levels, and
low HDL cholesterol levels

Fasting glucose concentration ≥5.55 mmol/L (≥100 mg/dL) or answered “yes” to “Are
you now taking diabetic pills to lower your blood sugar?”
Triglyceride level ≥1.69 mmol/L (≥150 mg/dL) or answered “yes” to “Are you now
taking any medication prescribed by a doctor to lower your blood cholesterol?”
HDL cholesterol level <1.04 mmol/L (<40 mg/dL) for men or <1.29 mmol/L
(<50 mg/dL) for women, or taking a medication to lower cholesterol

Musculoskeletal/lymphatic
Chronic, severe knee or hip pain associated with joint stiffness

and reduced range of joint motion; lower-limb lymphedema
causing chronic pain and/or reduced range of motion

Unavailable in NHANES

Renal
Microalbuminuria with reduced eGFR Urinary albumin–creatinine ratio ≥30 mg/g and eGFR <60 mL/min/1.73 m2

BMI ¼ body mass index; DVT ¼ deep venous thrombosis; DXA ¼ dual-energy x-ray absorptiometry; eGFR ¼ estimated glomerular filtration rate;
HDL ¼ high-density lipoprotein; NHANES ¼ National Health and Nutrition Examination Survey.
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Objective: To address this gap, we used nationally
representative data to quantify the prevalences of excess
adiposity, preclinical obesity, and clinical obesity by BMI
class using anthropometric measures that can be readily
obtained in clinical settings (that is, waist circumference,
waist-to-hip ratio, and waist-to-height ratio).

Methods and Findings: We analyzed the nationally
representative NHANES (National Health and Nutrition

Examination Survey) 2021–2023 cycle. We included
nonpregnant adults (aged ≥20 years) who had a physical
examination with available BMI, anthropometric, and clin-
ical data.

We classified each patient by BMI class (underweight;
normal; overweight; or class I, II, or III obesity), excess adi-
posity status (abnormal BMI plus at least 1 abnormal anthro-
pometric measurement, or 2 or 3 abnormal anthropometric

Figure. Unadjusted and adjusted prevalences of excess adiposity, preclinical obesity, and clinical obesity, by BMI class.
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BMI category* Overall prevalence Underweight Normal Overweight Obesity I Obesity II Obesity III

Unadjusted, Survey-Weighted Prevalence

Adjusted (Age, Sex, Race/Ethnicity), Survey-Weighted Prevalence

Absent bars indicate that none of the participants in the subgroup met criteria in unadjusted analysis (i.e., prevalence¼ 0%). Bars at 100% indicate that
all participants in the subgroup met criteria in unadjusted analysis (i.e., prevalence¼ 100%). Error bars and numbers in parentheses indicate 95% CIs.
BMI¼ body mass index.
* BMI category cutoffs (race-specific) are as follows. Asian: underweight, <18.5 kg/m2; normal, 18.5–<23.0 kg/m2; overweight, 23.0–<27.5 kg/m2; obesity I,
27.5–<32.5 kg/m2; obesity II, 32.5–<37.5 kg/m2; obesity III, ≥37.5 kg/m2. Non-Asian: underweight, <18.5 kg/m2; normal, 18.5–<25.0 kg/m2; overweight,
25.0–<30.0 kg/m2; obesity I, 30.0–<35.0 kg/m2; obesity II, 35.0–<40.0 kg/m2; obesity III, ≥40.0 kg/m2.
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measurements regardless of BMI), preclinical obesity status
(excess adiposity without organ or physical dysfunction),
and clinical obesity status (excess adiposity with organ
or physical dysfunction). The Figure and Table provide
detailed definitions (2, 5). We calculated survey-weighted
unadjusted and adjusted prevalences of excess adiposity,
preclinical obesity, and clinical obesity by BMI class.
Logistic regression was used to adjust prevalences for
age, sex, and race using marginal standardization.

Missing data were handled with case exclusion.
Data analyses were conducted using R, version 4.4.2
(R Foundation), and Stata 19 (StataCorp).

The study funder had no role in the design, conduct,
or analysis of the study or the decision to submit this
manuscript for publication.

A total of 5642 nonpregnant U.S. adults were included
in the study (weighted mean age, 48.7 years [SE, 0.5];
60.6% [95% CI, 56.3% to 65.0%] non-Hispanic White;
50.6% [CI, 49.2% to 51.2%] female).

The overall adjusted prevalence of excess adiposity
varied by definition: 40.9% (CI, 37.7% to 44.1%) for abnor-
mal BMI plus at least 1 abnormal anthropometric measure-
ment versus 77.6% (CI, 75.2% to 80.0%) for 2 to 3 abnormal
anthropometric measurements regardless of BMI. The
overall adjusted prevalence was lower for preclinical obe-
sity than clinical obesity (24.2% [CI, 22.7% to 25.8%] vs.
53.8% [CI, 51.4% to 56.2%]).

Adjusted clinical obesity prevalence increased by
BMI class: 26.1% (CI, 22.8% to 29.4%) among those with
normal BMI, 50.3% (CI, 46.5% to 54.0%) for overweight
BMI, and 85.3% (CI, 82.6% to 88.0%) for class III obesity.
The Figure summarizes the full results of adjusted preva-
lences, stratified by BMI class.

Discussion: In this nationally representative study, the
prevalence of clinical obesity as defined by the Lancet
Commission remains high even among persons with
ostensibly normal BMI values. Of note, 26% of those with
a BMI of 18.5 to 24.9 kg/m2 and more than 50% with a
BMI of 25 to 29.9 kg/m2 meet criteria for clinical obesity,
underscoring the clinical limitations of using BMI alone.
Using 2 or 3 abnormal anthropometric measurements
identified 78% of adults as having excess adiposity—nearly
double the prevalence detected by BMI-based definitions.
These findings suggest that incorporating multiple anthro-
pometric indicators may detect persons with physiologic
consequences of excess adiposity who would otherwise be
missed using BMI alone; this should be assessed in pro-
spective studies for causality and to determine how adi-
posity influences various organ dysfunction outcomes.

Given that current clinical guidelines for screening of
obesity-related medical conditions and thresholds for
treatment (for example, with incretins) are based on BMI,
these findings, if adopted, have important implications for
screening and clinical interventions. Further studies should
assess the safety and efficacy of such interventions among
persons with clinical obesity without elevated BMI.

This study has limitations. NHANES lacks the detailed
clinical data that would allow for full operationalization of

the Commission’s proposal, likely causing us to underes-
timate the true prevalence of clinical obesity, which can
vary depending on how adiposity and organ and physical
dysfunction are defined. In addition, the proposal is based
on expert opinion and has not been validated. Future
studies should assess whether screening for clinical obe-
sity by the Commission’s proposal improves downstream
health outcomes rather than increasing overdiagnosis or
overtreatment.

In conclusion, our findings highlight the potential im-
portance of identifying abnormal anthropometric charac-
teristics in clinical settings to better capture individuals at
risk for obesity-related health complications.
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