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Abstract


Background/Objectives: The 2025 Lancet Diabetes & Endocrinology Commission proposed a framework that distinguishes preclinical from clinical obesity based on confirmed excess adiposity and evidence of obesity-related organ dysfunction. We estimated the prevalence and clinical characteristics of preclinical and clinical obesity in Mexican adults and quantified their discordance with conventional body mass index (BMI) categories. Methods: Cross-sectional analysis of 5014 adults aged ≥20 years (weighted population 77,915,402) from the 2023 Mexican National Health and Nutrition Survey (ENSANUT). Excess adiposity was confirmed by a BMI ≥ 30 kg/m2 plus one altered measure of central adiposity, by two altered measures irrespective of BMI, or by a BMI ≥ 40 kg/m2 alone. Obesity-related dysfunction was ascertained from available cardiovascular, metabolic, and functional indicators. All analyses accounted for the complex sampling design. Results: Preclinical obesity affected 30.9% of adults and clinical obesity 19.6%. Among adults with clinical obesity, 4.9% had a normal BMI and 18.3% were overweight so that 23.2% fell below the conventional 30 kg/m2 threshold. Cardiovascular dysfunction was the most frequent qualifying domain (78.1%), followed by limitations in activities of daily living (27.6%) and metabolic dysfunction (6.7%). Conclusions: BMI alone underestimates obesity-related clinical severity and misses a substantial share of adults with organ dysfunction, supporting the integration of central adiposity measures and assessment of obesity-related dysfunction into routine obesity surveillance.
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1. Introduction


Obesity is a major public health challenge worldwide, and its prevalence has increased steadily in recent decades. Approximately 16% of adults worldwide currently have obesity, representing some 890 million people [1,2]. The World Obesity Federation projects a 115% increase in obesity prevalence by 2030 relative to 2010 [3].



Because body mass index (BMI) is simple, inexpensive, and easy to implement, it has been used as a screening tool for overweight and obesity in epidemiological settings and as a diagnostic criterion in clinical practice [4]. Despite its widespread use, BMI has important limitations: It does not capture variation in body composition across sex and ethnic groups; it has limited value for individual risk assessment and may under- or overestimate risk for certain body profiles; it does not distinguish fat mass from lean mass and may misclassify individuals with high muscle mass; and it does not reflect fat distribution, despite the clinical relevance of visceral adiposity to metabolic risk [5]. It has therefore been proposed that BMI be considered alongside other anthropometric and clinical indicators when a clinical diagnosis is made [6].



To address these limitations, The Lancet Diabetes & Endocrinology Commission (2025) proposed a diagnostic framework that reconceptualizes obesity as excess adiposity and operationalizes its diagnosis through a two-step algorithm [7].



The first step of the algorithm establishes whether excess adiposity is present. Because BMI has well-documented limitations as a marker of adiposity, it serves only as a screening entry point, applied with sex- and ethnicity-specific thresholds, and requires corroboration rather than being used in isolation. Excess adiposity is confirmed when any one of the following criteria is met: (i) a BMI in the obesity range together with at least one measure of central adiposity above its sex-specific cutoff (waist circumference, waist-to-hip ratio, or waist-to-height ratio); (ii) two such measures above their cutoffs, regardless of BMI; or (iii) direct assessment of body fat, for example by DXA or bioelectrical impedance. In individuals with a BMI ≥ 40 kg/m2, excess adiposity can be presumed pragmatically without further confirmation [7]. Pathway (ii) is particularly relevant to the present analysis because it allows obesity status to be confirmed in individuals whose BMI falls near but below the conventional obesity threshold: two anthropometric measures consistent with excess adiposity are sufficient, regardless of BMI. The Commission further notes that BMI can underestimate adiposity, especially at values around the traditional thresholds, and that individuals presenting with typical manifestations of clinical obesity may have a BMI below the recommended cutoffs; such individuals should be assessed for excess adiposity using alternative measurements [7].



The second step establishes whether excess adiposity has affected the function of organs, tissues, or the individual as a whole. Individuals with confirmed excess adiposity in whom the function of other tissues and organs is preserved, with no obesity-related limitation of activities of daily living, are classified as having preclinical obesity. This category denotes a state of risk rather than established disease: preclinical obesity confers an increased likelihood of progressing to clinical obesity and of developing other noncommunicable diseases. Individuals in whom excess adiposity is accompanied by signs, symptoms, or diagnostic-test evidence of organ or tissue dysfunction, or by substantial, age-adjusted limitation of activities of daily living attributable to obesity, are classified as having clinical obesity, which the Commission defines as a chronic, systemic illness in its own right [7].



For adults, the Commission specifies 18 diagnostic criteria spanning the central nervous system, upper airways, respiratory system, cardiovascular system, metabolism, liver, kidney, urinary tract, reproductive system, musculoskeletal system, and lymphatic system, together with substantial limitation of activities of daily living. Most of these criteria require clinical, laboratory, or imaging assessments that population-based surveys do not collect. Two features of the criteria are therefore decisive for applying the framework to survey data, and they operate in opposite directions. First, elevated arterial blood pressure is itself a listed cardiovascular criterion (alongside heart failure with reduced or preserved ejection fraction, chronic or recurrent atrial fibrillation, pulmonary artery hypertension, and recurrent deep vein thrombosis or pulmonary thromboembolic disease), so that a measurement routinely obtained in national surveys is sufficient to establish cardiovascular dysfunction. Second, the metabolic criterion is defined as a cluster of hyperglycemia, hypertriglyceridemia, and low HDL cholesterol; an isolated metabolic abnormality therefore does not satisfy it, and, in the absence of any other qualifying criterion, the individual is classified as having preclinical obesity. Beyond these two features, all criteria are met only when other obvious causes of the dysfunction have been excluded, and the coexistence of other obesity-related diseases does not, by itself, count as obesity-related dysfunction; obesity is thus diagnosed as an independent entity rather than through co-occurring diseases [7].



Since the framework was published in January 2025, a small number of studies have applied it to national surveys and cohorts, with operational approaches that vary according to the variables available in each data source. One analysis confirmed excess adiposity but did not assess the clinical component and therefore could not separate preclinical from clinical obesity [8]. Others ascertained organ dysfunction from ICD-10 codes or from recorded diagnoses of hypertension or diabetes rather than from the signs of organ dysfunction that the Commission specifies [9,10]. Only one study has applied both steps and corroborated the resulting classification against prospectively recorded events, in two Chinese cohorts [11]. Whether the framework can be applied to a nationally representative survey using measured signs rather than diagnostic labels, therefore, remains largely untested.



The Commission’s reconceptualization of obesity has direct implications for population-based research, particularly in countries such as Mexico, where obesity and obesity-related diseases are highly prevalent. In the most recent national estimates, 36.9% of Mexican adults had obesity, and a further 38.3% had overweight by BMI, while abdominal obesity, reported as an independent indicator, reached 81.0% [12]. The framework, however, combines these measures rather than treating them separately. We therefore applied the Commission’s two-step algorithm to individual-level data from the 2023 Mexican National Health and Nutrition Survey (ENSANUT), operationalizing each criterion with the variables the survey provides and ascertaining organ dysfunction from measured signs rather than from recorded diagnoses of established disease. Our aims were to estimate the prevalence and clinical characteristics of preclinical and clinical obesity in Mexican adults, and to quantify the discordance between the resulting classification and conventional BMI categories.




2. Materials and Methods


2.1. Design and Population


We conducted a cross-sectional analysis of the ENSANUT 2023, a survey that provides nationally representative estimates stratified by urban and rural area and by geographic region [13]. Individual-level records from three ENSANUT datasets (anthropometry and blood pressure, adult health, and physical activity) were linked by participant identifier.



Two number systems are used throughout and are not interchangeable: unweighted counts (n) refer to survey records and describe eligibility, exclusions, and domain coverage, whereas weighted counts (N) estimate the corresponding Mexican adult population and underlie every prevalence estimate reported.



Of 9242 records in the anthropometry module, 3729 were excluded for age under 20 years, 494 for lacking a valid waist circumference, and 5 for mutually incompatible values of body weight, height, and BMI, indicative of data-entry error. The analytic sample therefore comprised n = 5014 adults aged ≥ 20 years, representing a weighted population of N = 77.9 million Mexican adults (Figure 1).



Excess adiposity was ascertainable in all 5014 participants, whereas assessment of obesity-related dysfunction was constrained by module-specific coverage. Blood pressure was measured in 3152 participants (62.9%), and the adult health questionnaire was available for 4491 (89.6%); because the cardiovascular domain could be established from either source, it was classifiable in 4809 participants (95.9%). The metabolic domain was classifiable in 4491 participants (89.6%) and the functional domain in 4497 (89.7%). In 199 participants (4.1%), no dysfunction domain could be assessed, and classification for these individuals was therefore limited to confirmed excess adiposity. Domain-specific coverage is detailed in Table S1, and a complete-domain sensitivity analysis is in Table S2.



Within the older-adult functional subgroup, 165 participants with sarcopenia identified by the SARC-F scale were excluded from that domain only, to avoid misattributing reduced mobility to obesity when it reflected sarcopenia; they remain in the analytic sample for all other analyses.




2.2. Identification of Excess Adiposity


The Commission [7] does not prescribe how its criteria should be operationalized with existing population-survey data. As in previous applications of this framework to nationally representative surveys [10,14,15,16,17], each diagnostic criterion was therefore mapped to the closest available ENSANUT 2023 indicator; this mapping and the thresholds applied are presented in Supplementary Table S1.



Anthropometric measurements were collected by trained personnel using standardized procedures. Repeated measurements of height, weight, and waist circumference were averaged to obtain the final analytic values, from which BMI and waist-to-height ratio (WHtR) were calculated. For older adults whose standing height could not be measured, height was estimated from knee height. Adults aged 20–59 years were classified using conventional BMI cutoff points, and those aged ≥60 years using age-specific cutoff points [18,19,20].



Excess adiposity was confirmed when a participant met one of the following criteria: (i) BMI ≥ 40 kg/m2; (ii) BMI ≥ 30 kg/m2 together with at least one altered body-size measure, defined as a waist circumference ≥ 102 cm in men or ≥88 cm in women, or a WHtR ≥ 0.56 in men or ≥0.61 in women; or (iii) both altered body-size measures simultaneously, regardless of BMI [21]. The WHtR was rounded to two decimal places before the cutoff was applied. These WHtR cutoffs are the sex-specific thresholds derived for the general adult population in the source study [21].



Criterion (i) confirmed excess adiposity but did not by itself establish clinical obesity. Participants with a BMI ≥ 40 kg/m2 were classified as having clinical obesity only when organ dysfunction or functional limitation was also documented, and as having preclinical obesity otherwise.




2.3. Definition of Obesity-Related Dysfunction and Functional Limitation


Consistent with the Commission’s [7] distinction between a diagnostic sign and a coexisting disease (see Introduction), each domain was defined by measured signs rather than by diagnostic labels: a prior diagnosis neither established nor precluded the presence of dysfunction. Prevalent diagnoses of diabetes, hypertension, and cardiovascular and renal disease are reported separately as descriptive clinical characteristics. Domain coverage is reported in Table S1.



Metabolic dysfunction required the simultaneous presence of hyperglycemia, hypertriglyceridemia, and low HDL cholesterol. Hyperglycemia was defined as self-reported prediabetes, impaired fasting glucose, or impaired capillary glucose; a self-reported prior diagnosis of type 2 diabetes was not included in this definition and was evaluated separately in a sensitivity analysis (Table S2). Self-reported diagnoses of these conditions have shown acceptable positive predictive value when validated against measured values [22]. HDL cholesterol was not measured in the ENSANUT 2023; hypercholesterolemia was therefore substituted for the low-HDL component. Because total and HDL cholesterol are not interchangeable markers, this substitution alters the composition of the metabolic domain rather than approximating the original criterion, and the resulting prevalence of metabolic dysfunction is not directly comparable with applications of the framework that include HDL cholesterol.



Cardiovascular dysfunction was ascertained from elevated blood pressure, defined as a systolic pressure ≥120 mmHg or a diastolic pressure ≥ 80 mmHg following the 2025 AHA/ACC blood-pressure categories, in which normal blood pressure requires both values to fall below these thresholds [23]. Blood pressure was recorded as the mean of three measurements taken by trained personnel and was available for 3152 of the 5014 participants (62.9%); when measured values were unavailable, cardiovascular dysfunction was ascertained from a self-reported history of having been told, during a health consultation, that blood pressure was elevated.



Limitations in daily life were assessed with the Katz Index (score ≥ 3), the Lawton–Brody scale (score > 0), or a fall-risk indicator of at least two falls per year [24]; these instruments were administered only to older adults. Sarcopenia was identified with the SARC-F scale [25], and functional limitation was attributed to obesity only in the absence of SARC-F-identified sarcopenia.



Clinical obesity requires a single documented dysfunction, whereas preclinical obesity requires the absence of dysfunction across all assessable domains. Because domain coverage in the ENSANUT 2023 is incomplete (Section 2.1, Figure 1), misclassification arising from incomplete coverage is directional rather than random: it can only lead to under-ascertainment of clinical obesity and to corresponding over-assignment to preclinical obesity. The estimates of clinical obesity reported here should therefore be interpreted as conservative lower bounds. Accordingly, participants with confirmed excess adiposity and no detected dysfunction were classified as having preclinical obesity, a category that reflects the absence of detected dysfunction across the domains assessed rather than verified preservation of function in every organ system.




2.4. Statistical Analysis


All analyses accounted for the complex survey design of the ENSANUT 2023, including sampling weights, stratification, and clustering. Continuous variables were summarized as weighted means with standard errors and 95% confidence intervals (CIs), and categorical variables were summarized as weighted prevalences with 95% CIs. Sex-stratified and age-stratified comparisons used adjusted Wald tests for continuous variables and second-order Rao–Scott-corrected chi-square tests for categorical variables; the distribution of qualifying dysfunction domains within each age stratum was described using the same weighted methods (Table S3). Complex-sample multinomial logistic regression was used to examine factors associated with the Lancet 2025 categories, using the without-obesity group as the reference. The models were progressively adjusted for age, sex, smoking, episodic binge drinking, CESD-7 score, physical activity (METs), and sleep duration. Definitional variables were excluded from the regression model. Model 3, based on a subset with complete information, was interpreted as a complete-case sensitivity analysis. A sensitivity analysis extended the metabolic dysfunction domain to include a previously reported diagnosis of type 2 diabetes, in addition to the self-reported hyperglycemia criteria used in the main analysis (Section 2.3, Table S2). Analyses were performed using IBM SPSS Statistics for Mac, Version 32.0 (IBM Corp., Armonk, NY, USA), applying the Complex Samples module to account for the survey’s stratified, clustered design and sampling weights. A p-value less than 0.05 was considered statistically significant.





3. Results


3.1. Sociodemographic, Lifestyle, and Anthropometric Characteristics


The weighted study population represented 77,915,402 adults, with a similar sex distribution and no significant age difference between women and men (43.67 vs. 43.53 years; p = 0.808). Sex differences were observed in lifestyle, behavioral, and mental health factors. Men more frequently reported current or former smoking (51.84% vs. 23.07%; p < 0.001), whereas the prevalence of episodic binge drinking did not differ significantly between sexes. Women reported poorer mental health, with higher CESD-7 scores and a higher prevalence of depressive symptoms than men. Men also had higher physical activity levels, both in mean METs and in the proportion classified as vigorously active (Table 1).





 





Table 1. Sociodemographic, lifestyle, and clinical characteristics of Mexican adults 20 years and older, by sex, ENSANUT 2023 (n = 5014).






Table 1. Sociodemographic, lifestyle, and clinical characteristics of Mexican adults 20 years and older, by sex, ENSANUT 2023 (n = 5014).





	
Variable

	
Total

N = 77,915,402

	
Female

N = 38,870,096

	
Male

N = 39,045,306

	
p Value






	
Age (years)

	
43.60 ± 0.348 [42.92–44.28]

	
43.66 ± 0.388 [42.90–44.43]

	
43.53 ± 0.494 [42.56–44.50]

	
0.808




	
Lifestyle factors




	
Current/former smoker (yes)

	
37.09 [34.89–39.28]

	
23.07 [20.89–25.25]

	
51.83 [48.90–54.77]

	
<0.001




	
Episodic binge drinking (yes)

	
46.40 [43.20–49.60]

	
42.79 [37.89–47.69]

	
48.49 [43.63–53.34]

	
0.141




	
Mental health and sleep




	
CESD-7 depression (score)

	
3.83 ± 0.076 [3.68–3.98]

	
4.48 ± 0.128 [4.23–4.73]

	
3.15 ± 0.076 [3.00–3.30]

	
<0.001




	
Depression (yes)

	
24.79 [23.22–26.36]

	
31.80 [29.16–34.44]

	
17.42 [15.46–19.39]

	
<0.001




	
Sleep (hours)

	
7.08 ± 0.029 [7.02–7.13]

	
7.11 ± 0.036 [7.04–7.19]

	
7.04 ± 0.035 [6.97–7.11]

	
0.062




	
Sufficient sleep (yes)

	
31.57 [29.27–33.86]

	
30.41 [27.52–33.30]

	
32.74 [29.39–36.10]

	
0.284




	
Physical activity




	
IPAQ physical activity (METs)

	
6859.2 ± 237.00 [6394.7–7323.8]

	
4999.3 ± 266.98 [4476.0–5522.6]

	
8748.7 ± 392.88 [7978.6–9518.7]

	
<0.001




	
IPAQ physical activity classification




	
Low

	
25.14 [23.26–27.02]

	
28.52 [25.89–31.15]

	
21.70 [19.04–24.36]

	
<0.001




	
Moderate

	
22.58 [20.63–24.54]

	
24.55 [22.11–26.99]

	
20.58 [17.59–23.58]

	




	
Vigorous

	
52.28 [50.21–54.34]

	
46.93 [44.19–49.67]

	
57.72 [54.81–60.62]

	




	
General anthropometric indicators




	
BMI (kg/m2)

	
29.14 ± 0.096 [28.96–29.33]

	
29.57 ± 0.152 [29.27–29.87]

	
28.72 ± 0.133 [28.46–28.98]

	
<0.001




	
BMI category




	
Underweight

	
1.88 [1.52–2.25]

	
1.15 [0.77–1.54]

	
2.61 [1.82–3.41]

	
<0.001




	
Normal weight

	
24.58 [23.08–26.09]

	
23.72 [21.84–25.59]

	
25.45 [23.34–27.56]

	




	
Overweight

	
35.01 [33.32–36.69]

	
33.62 [31.03–36.20]

	
36.39 [34.23–38.55]

	




	
Obesity

	
38.52 [36.87–40.18]

	
41.51 [38.86–44.17]

	
35.55 [33.28–37.82]

	




	
Central adiposity and blood pressure indicators




	
WHtR (score)

	
0.61 ± 0.002 [0.60–0.61]

	
0.62 ± 0.003 [0.62–0.63]

	
0.59 ± 0.002 [0.59–0.60]

	
<0.001




	
Elevated WHtR (yes)

	
62.42 [60.59–64.26]

	
54.96 [51.98–57.94]

	
69.85 [67.79–71.92]

	
<0.001




	
WC (cm)

	
97.26 ± 0.269 [96.73–97.79]

	
95.49 ± 0.345 [94.82–96.17]

	
99.02 ± 0.331 [98.37–99.67]

	
<0.001




	
Elevated WC (yes)

	
54.44 [52.65–56.23]

	
68.79 [66.61–70.97]

	
40.15 [37.62–42.68]

	
<0.001




	
SBP (mmHg)

	
121.63 ± 0.431 [120.79–122.47]

	
116.42 ± 0.526 [115.39–117.45]

	
126.62 ± 0.588 [125.47–127.78]

	
<0.001




	
Elevated SBP (yes)

	
46.89 [44.60–49.18]

	
35.54 [33.08–38.01]

	
57.77 [54.80–60.74]

	
<0.001




	
DBP (mmHg)

	
74.25 ± 0.254 [73.75–74.75]

	
72.22 ± 0.319 [71.60–72.85]

	
76.20 ± 0.328 [75.55–76.84]

	
<0.001




	
Elevated DBP (yes)

	
27.86 [25.71–30.01]

	
22.52 [20.08–24.97]

	
32.98 [30.03–35.92]

	
<0.001




	
Previous medical diagnoses




	
Renal dysfunction

	
20.91 [19.62–22.21]

	
27.27 [25.27–29.28]

	
14.22 [12.54–15.90]

	
<0.001




	
Type 2 diabetes

	
10.52 [9.52–11.52]

	
11.16 [10.01–12.32]

	
9.85 [8.34–11.36]

	
0.158




	
Hypertension

	
18.00 [16.58–19.41]

	
19.63 [17.73–21.54]

	
16.28 [14.36–18.20]

	
0.012




	
Cardiovascular disease

	
4.93 [4.00–5.86]

	
4.58 [3.74–5.42]

	
5.30 [3.80–6.80]

	
0.347




	
Components used to operationalize the Lancet 2025 obesity criteria




	
Excess adiposity a

	
50.43 [48.63–52.23]

	
57.07 [54.25–59.89]

	
43.82 [41.49–46.16]

	
<0.001




	
Metabolic dysfunction b

	
1.34 [0.92–1.76]

	
1.43 [0.99–1.86]

	
1.24 [0.54–1.95]

	
0.670




	
  Including non-obesity-related dysfunction

	
12.33 [11.18–13.47]

	
12.99 [11.68–14.31]

	
11.63 [9.88–13.37]

	
0.201




	
Cardiovascular dysfunction c

	
15.96 [14.71–17.21]

	
13.86 [12.15–15.56]

	
18.07 [16.25–19.89]

	
0.001




	
  Including non-obesity-related dysfunction

	
47.12 [45.12–49.13]

	
40.91 [38.26–43.56]

	
53.36 [51.01–55.70]

	
<0.001




	
Limitation in activities of daily living d

	
5.53 [4.78–6.29]

	
7.07 [5.82–8.31]

	
3.93 [3.31–4.54]

	
<0.001








Weighted means ± SE [95% CI] (continuous) or prevalence, % [95% CI] (categorical); accounts for the complex survey design. p values: adjusted Wald tests (continuous), second-order Rao–Scott chi-square tests (categorical). a Operationalized for The Lancet 2025 criteria. b,c,d Obesity-related dysfunction only; indented row adds non-obesity-related cases. Abbreviations: BMI, body mass index; CESD-7, seven-item Center for Epidemiologic Studies Depression scale; DBP, diastolic blood pressure; ENSANUT, Encuesta Nacional de Salud y Nutrición; IPAQ, International Physical Activity Questionnaire; METs, metabolic equivalents of task; SBP, systolic blood pressure; WC, waist circumference; WHtR, waist-to-height ratio.











Excess body weight was highly prevalent, with a mean BMI of 29.14 kg/m2, and 73.53% of adults were classified as overweight or obese. Women had a higher mean BMI than men (29.57 vs. 28.72 kg/m2; p < 0.001) and a higher prevalence of obesity (41.51% vs. 35.55%; p < 0.001), whereas overweight was more frequent in men. Women also showed higher central adiposity, with a higher mean WHtR and a greater prevalence of elevated waist circumference, whereas men had higher systolic and diastolic blood pressure values and a greater prevalence of elevated blood pressure (all p < 0.001) (Table 1). Regarding previous diagnoses, women more frequently reported renal dysfunction (p < 0.001) and hypertension (p = 0.012), whereas the prevalence of diabetes and cardiovascular disease did not differ significantly between sexes.



Among the components used to operationalize the Lancet 2025 criteria, excess adiposity was present in 50.43% of the population, with a higher prevalence in women than in men (57.07% vs. 43.82%; p < 0.001). Metabolic dysfunction did not differ by sex, whereas cardiovascular dysfunction was more frequent in men, and limitations in activities of daily living were more frequent in women (Table 1).




3.2. Distribution of The Lancet 2025 Obesity Categories


According to The Lancet 2025 criteria, the weighted adult population was classified as without obesity in 49.6% of cases, as having preclinical obesity in 30.9%, and as having clinical obesity in 19.6%. A sex-specific pattern was observed (p < 0.001): men were more frequently classified as without obesity, whereas women showed a higher prevalence of preclinical obesity than men. In contrast, clinical obesity showed little sex difference (Figure 2a).



The distribution of The Lancet 2025 obesity categories also varied by age (Supplementary Table S3). The ratio of preclinical to clinical obesity was 2.28 among adults aged 20–29 years, peaked at 2.53 in the 30–39-year group, and declined monotonically thereafter, falling to 0.30 among those aged 70 years and older and below 1 in the 60–69-year group; that is, clinical obesity was more prevalent than preclinical obesity among adults aged 60 years and older. This shift was accompanied by a change in the predominant qualifying dysfunction domain: cardiovascular dysfunction accounted for 94.7% of clinical obesity cases in the youngest age group but only 46.7% in the oldest, whereas limitations in activities of daily living rose from 5.8% to 70.2% over the same age range (Table S3).




3.3. Anthropometric and Hemodynamic Profile by Category


Adults with clinical obesity showed the least favorable anthropometric and hemodynamic profiles. Age increased progressively across diagnostic categories, from 40.27 years in those without obesity to 43.79 years in preclinical obesity and 51.73 years in clinical obesity (p < 0.001). WHtR and waist circumference increased progressively across categories and were highest in clinical obesity, whereas BMI plateaued beyond the BMI-defined obesity threshold, with similar mean values in preclinical and clinical obesity (33.22 vs. 33.13 kg/m2) (Table 2).





 





Table 2. Anthropometric and blood pressure characteristics of Mexican adults aged 20 years and older, by The Lancet 2025 obesity category, ENSANUT 2023 (n = 5014).






Table 2. Anthropometric and blood pressure characteristics of Mexican adults aged 20 years and older, by The Lancet 2025 obesity category, ENSANUT 2023 (n = 5014).





	Variable
	Without Obesity

N = 38,620,546
	Preclinical Obesity

N = 24,059,354
	Clinical Obesity

N = 15,235,503
	p Value





	Age (years)
	40.27 ± 0.489 [39.31–41.22]
	43.79 ± 0.320 [43.17–44.42]
	51.73 ± 0.679 [50.40–53.06]
	<0.001



	BMI (kg/m2)
	25.03 ± 0.075 [24.88–25.18]
	33.22 ± 0.147 [32.94–33.51]
	33.13 ± 0.155 [32.82–33.43]
	<0.001



	BMI-defined obesity (%)
	0.63 [0.34–1.18]
	75.05 [72.50–77.44]
	76.89 [74.25–79.34]
	<0.001



	WHtR
	0.54 ± 0.001 [0.54–0.54]
	0.67 ± 0.002 [0.67–0.68]
	0.68 ± 0.003 [0.67–0.68]
	<0.001



	Elevated WHtR (%)
	26.91 [25.04–28.87]
	96.59 [95.56–97.38]
	98.50 [95.56–99.50]
	<0.001



	WC (cm)
	87.05 ± 0.206 [86.65–87.46]
	106.64 ± 0.345 [105.96–107.32]
	108.32 ± 0.479 [107.38–109.26]
	<0.001



	Elevated WC (%)
	11.82 [10.07–13.83]
	95.71 [93.82–97.04]
	97.29 [95.84–98.25]
	<0.001



	SBP (mmHg)
	117.85 ± 0.709 [116.46–119.24]
	118.20 ± 0.862 [116.51–119.89]
	132.52 ± 0.698 [131.15–133.89]
	<0.001



	Elevated SBP (%)
	37.92 [34.31–41.67]
	28.26 [24.69–32.12]
	83.35 [80.55–85.82]
	<0.001



	DBP (mmHg)
	71.79 ± 0.304 [71.19–72.38]
	73.12 ± 0.607 [71.93–74.31]
	80.22 ± 0.371 [79.50–80.95]
	<0.001



	Elevated DBP (%)
	19.73 [17.53–22.13]
	18.86 [15.42–22.85]
	52.91 [49.20–56.60]
	<0.001







Weighted means ± SE [95% CI] (continuous) or prevalence, % [95% CI], logit method (categorical); accounts for the complex survey design. p-Values: adjusted Wald tests (continuous), second-order Rao–Scott chi-square tests (categorical). Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; ENSANUT, Encuesta Nacional de Salud y Nutrición; SBP, systolic blood pressure; WC, waist circumference; WHtR, waist-to-height ratio.











Hemodynamic impairment was also most pronounced in clinical obesity; mean SBP and DBP, as well as the prevalence of elevated SBP and DBP, were markedly higher in this group than in the preclinical or without-obesity groups (all p < 0.001). SBP and DBP values were relatively similar between participants without obesity and those with preclinical obesity, indicating that the hemodynamic burden was concentrated in the clinical obesity group (Table 2).




3.4. Cross-Classification with Conventional BMI Categories


Cross-classification of standard BMI categories with the Lancet 2025 diagnostic groups showed substantial overlap but also clinically relevant discordances. Although most adults with preclinical or clinical obesity were concentrated in the conventional BMI-defined obesity category, a sizable proportion fell within the overweight range, including 22.9% of those with preclinical obesity and 18.3% of those with clinical obesity. Small but relevant proportions of adults with normal BMI were also classified as having preclinical obesity (2.0%) or clinical obesity (4.9%). Conversely, only 0.6% of participants classified as without obesity according to the Lancet criteria fell within the conventional BMI-obesity range. Standard BMI categories were strongly associated with the Lancet 2025 diagnostic groups (p < 0.001); however, BMI alone did not fully capture the clinically meaningful obesity phenotypes identified by the Lancet criteria (Table 3; Figure 2b).





 





Table 3. Distribution of standard body mass index categories across Lancet 2025 obesity categories, Mexican adults aged 20 years and older, ENSANUT 2023 (n = 5014).
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	Standard BMI Category
	Without Obesity

N = 38,620,546
	Preclinical Obesity

N = 24,059,354
	Clinical Obesity

N = 15,235,503
	p-Value





	Underweight
	3.8 [3.1–4.6]
	0.0 [0.0–0.1]
	0.0 [0.0–0.0]
	<0.001



	Normal weight
	46.4 [43.9–49.0]
	2.0 [1.4–2.9]
	4.9 [4.0–5.9]
	



	Overweight
	49.1 [46.8–51.5]
	22.9 [20.5–25.5]
	18.3 [15.9–20.8]
	



	Obesity
	0.6 [0.3–1.2]
	75.1 [72.5–77.4]
	76.9 [74.2–79.3]
	







Weighted %, 95% CI, logit method; columns sum to 100%; accounts for the complex survey design. p-Value: second-order Rao–Scott chi-square test. Abbreviations: BMI, body mass index; ENSANUT, Encuesta Nacional de Salud y Nutrición.












3.5. Qualifying Dysfunction Domains in Clinical Obesity


Among adults classified as having clinical obesity, cardiovascular dysfunction was the most frequent qualifying domain, affecting 78.1% of participants overall, and its frequency increased with higher BMI, from 47.2% in normal-weight individuals to 81.1% in those with BMI-defined obesity.



Metabolic dysfunction was much less common overall (6.7%) but followed a similar gradient, increasing from 0.3% in normal-weight individuals to 8.2% in those with BMI-defined obesity.



Limitations in activities of daily living showed the opposite pattern: identified in 27.6% of participants overall, they were markedly more frequent among adults with normal weight (67.2%) and overweight (48.0%) than among those with BMI-defined obesity (20.0%).



Because the qualifying dysfunction domains were not mutually exclusive, these results indicate that clinical obesity in this population was largely determined by cardiovascular dysfunction, with both cardiovascular and metabolic dysfunction becoming more frequent at higher BMI, whereas functional limitations contributed importantly to cases with lower BMI (Table 4).





 





Table 4. Qualifying dysfunction domains among adults with clinical obesity, by standard body mass index category, ENSANUT 2023 (n = 980).
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	Qualifying Dysfunction Domain
	Normal Weight

N = 739,033
	Overweight

N = 2,781,656
	Obesity

N = 11,714,814
	Total

N = 15,235,503





	Metabolic dysfunction
	0.3 [0.0–2.3]
	2.2 [0.9–5.3]
	8.2 [5.9–11.3]
	6.7 [4.9–9.2]



	Cardiovascular dysfunction
	47.2 [35.3–59.5]
	73.6 [67.2–79.2]
	81.1 [77.6–84.2]
	78.1 [75.2–80.8]



	Limitations in activities of daily living
	67.2 [54.2–77.9]
	48.0 [41.9–54.1]
	20.0 [16.3–24.2]
	27.6 [24.2–31.2]







Weighted % within BMI category, 95% CI, logit method; accounts for the complex survey design. Domains can coexist; columns sum to >100%. Only obesity-attributable domains counted. Abbreviations: BMI, body mass index; ENSANUT, Encuesta Nacional de Salud y Nutrición.











To evaluate whether the low overall prevalence of metabolic dysfunction reflected the conservative definition of its hyperglycemia component, we compared the main analysis with a sensitivity analysis that broadened this component only; the concurrent requirement for hypertriglyceridemia and hypercholesterolemia was unchanged in both analyses. In the main analysis, hyperglycemia was defined as self-reported prediabetes, impaired fasting glucose, or impaired capillary glucose (Section 2.3); the sensitivity analysis additionally counted a self-reported prior diagnosis of type 2 diabetes as meeting this component. Broadening the hyperglycemia component in this way increased the prevalence of clinical obesity from 19.6% (95% CI 18.1–21.1) to 23.3% (21.8–24.9), a difference of 3.78 percentage points with non-overlapping confidence intervals; 248 participants classified as having preclinical obesity in the main analysis met this broader criterion and were reclassified as having clinical obesity (Table S2).




3.6. Factors Associated with Lancet 2025 Obesity Categories


In multinomial regression analyses, age was the most consistent factor associated with the Lancet 2025 obesity classification. Across all models, increasing age was associated with higher odds of preclinical and clinical obesity, with stronger effect sizes for clinical obesity. Female sex was associated with higher odds of preclinical obesity across all three models; for clinical obesity, the association strengthened after adjustment for smoking and CESD-7 score (Model 2) but was no longer statistically significant in the fully adjusted sensitivity model (Model 3). Among the behavioral factors, current smoking was independently associated with lower odds of preclinical obesity (but not clinical obesity), and this association persisted after full adjustment. Episodic binge drinking was evaluated but not retained in the final models because of a high proportion of missing data (67%); the CESD-7 score was not independently associated with either obesity category. Physical activity was associated with lower odds of preclinical obesity in the fully adjusted model, although the magnitude was minimal; in the same sensitivity analysis, longer sleep duration was associated with higher odds of clinical obesity (Table 5).





 





Table 5. Complex-sample multinomial logistic regression of factors associated with The Lancet 2025 obesity categories, Mexican adults aged 20 years and older, ENSANUT 2023.
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Variable

	
Model 1

OR (95% CI)

	
Model 2

OR (95% CI)

	
Model 3

OR (95% CI)






	
Preclinical obesity vs. without obesity




	
Age (per year)

	
1.02 (1.01–1.02) ***

	
1.01 (1.01–1.02) ***

	
1.02 (1.02–1.03) ***




	
Female sex

	
2.08 (1.71–2.52) ***

	
2.03 (1.64–2.51) ***

	
1.74 (1.34–2.26) ***




	
Current smoking

	
—

	
0.78 (0.63–0.97) *

	
0.74 (0.57–0.95) *




	
CESD-7 score (per point)

	
—

	
1.01 (0.99–1.03)

	
1.01 (0.98–1.03)




	
Physical activity (per 1000 METs)

	
—

	
—

	
0.98 (0.97–0.99) **




	
Sleep duration (per hour)

	
—

	
—

	
0.99 (0.92–1.07)




	
Clinical obesity vs. without obesity




	
Age (per year)

	
1.05 (1.04–1.05) ***

	
1.05 (1.04–1.05) ***

	
1.05 (1.04–1.06) ***




	
Female sex

	
1.29 (1.06–1.57) *

	
1.43 (1.15–1.79) **

	
0.94 (0.72–1.22)




	
Current smoking

	
—

	
1.13 (0.90–1.41)

	
1.11 (0.87–1.42)




	
CESD-7 score (per point)

	
—

	
1.01 (0.98–1.03)

	
1.02 (0.99–1.05)




	
Physical activity (per 1000 METs)

	
—

	
—

	
0.99 (0.97–1.00)




	
Sleep duration (per hour)

	
—

	
—

	
1.22 (1.11–1.35) ***




	
Observations (n)

	
5014

	
4487

	
2715








Odds ratios, complex-sample multinomial logistic regression; without obesity as reference. Model 1: age, sex. Model 2: + smoking, CESD-7. Model 3: + physical activity, sleep duration. Definitional variables excluded to avoid circularity. Model 3: complete cases only (sensitivity analysis). * p < 0.05; ** p < 0.01; *** p < 0.001. Abbreviations: CESD-7, seven-item Center for Epidemiologic Studies Depression scale; CI, confidence interval; ENSANUT, Encuesta Nacional de Salud y Nutrición; METs, metabolic equivalents of task; OR, odds ratio.













4. Discussion


4.1. Principal Findings


To our knowledge, this is one of the first nationally representative studies in Latin America to analyze an operational approximation of The Lancet 2025 criteria using population survey data. Applying The Lancet 2025 framework to a nationally representative sample of Mexican adults produced a different clinical picture than conventional BMI categories alone.



Preclinical and clinical obesity were both common, and a considerable share of adults with clinical obesity fell within the conventional overweight or normal-weight BMI ranges, indicating that BMI-based screening alone would have missed obesity-related organ dysfunction in this subgroup. Beyond that threshold, BMI plateaued, whereas central adiposity and hemodynamic indicators continued to differ markedly between the two groups.



The distribution of qualifying dysfunction domains in our study also varied by age. Cardiovascular dysfunction predominated among younger adults with clinical obesity, while limitations in activities of daily living became the leading qualifying domain among older adults, and the balance between preclinical and clinical obesity shifted across the life course accordingly.




4.2. Comparison with Other Population-Based Studies


One of the most relevant findings of our analysis was that 4.9% of adults with a normal BMI and 18.3% of those with overweight already met the criteria for clinical obesity, a discrepancy consistent with emerging population-based evidence. In Peru, Guerra Valencia et al. [10] found that 13.5% of people with normal BMI and 21% of people with overweight met the criteria for clinical obesity. Individuals classified within lower-risk BMI categories may already have obesity-related dysfunction and therefore go undetected when assessment relies solely on BMI.



A recent analysis of the 2017–2018 National Health and Nutrition Examination Survey (NHANES) reported high concordance between BMI-defined obesity (37.7%) and excess adiposity under the Lancet criteria (37.1%), suggesting that anthropometric confirmation may add limited value at the population level; however, that study did not assess clinical complications or functional limitations and therefore did not address the second step of the Lancet 2025 criteria [7].



A large study of Middle Eastern adults reported a clinical obesity prevalence of 18.8% using ICD-10-based criteria, but without anthropometric confirmation of excess adiposity, limiting comparability; even among individuals with class III obesity, only about one-third met criteria for clinical obesity [9]. Because such estimates depend heavily on the operational definitions and cutoff points applied, they may under- or overestimate the true burden of clinical obesity. The Middle Eastern study, moreover, included hypertension and self-reported diabetes as qualifying dysfunction indicators, a criterion we excluded throughout, in line with the Lancet Commission framework.



Our study revealed a discrepancy between obesity classification based on BMI and that according to The Lancet’s criteria. Although clinically relevant, the cross-sectional nature of the study precludes establishing a predictive value for organ dysfunction progression or metabolic disease development. A similar reclassification applied in a Chinese community-based cohort demonstrated that clinical obesity was associated with adverse metabolic, anthropometric, and vascular profiles. However, this analysis, like ours, was cross-sectional. Subsequently, the same research group conducted a 20-year follow-up study (n = 2900), which showed that clinical obesity was a significant predictor of incident diabetes, cardiovascular disease, and renal outcomes [11]. The findings suggest that the disparity between BMI and the criteria established by the Lancet is unlikely to be clinically arbitrary.




4.3. The Metabolic Domain: Measurement Limitations and Sensitivity Analysis


Among adults with clinical obesity, metabolic dysfunction was the least frequent qualifying domain (6.7%), well below cardiovascular dysfunction. This difference is likely explained in part by how the metabolic domain was operationalized. HDL cholesterol was not measured in ENSANUT 2023, and total cholesterol was substituted for the low-HDL component of the Commission’s criterion (Section 2.3, Table S1). Because total and HDL cholesterol are not interchangeable markers, this substitution probably underestimated the true prevalence of metabolic dysfunction, particularly given that hypoalphalipoproteinemia has been reported to affect 40–60% of Mexican adults [26].



The extent of this underestimation can be partly quantified. In the main analysis, the hyperglycemia component of the metabolic domain was based on self-reported prediabetes, impaired fasting glucose, or impaired capillary glucose; a prior diagnosis of type 2 diabetes was not included, following the Commission’s decision to define metabolic dysfunction through a biochemical cluster rather than a diagnosed disease, since using one disease to define another reduces specificity [7]. When this component was broadened to include a self-reported diagnosis of type 2 diabetes, the prevalence of clinical obesity increased from 19.6% (95% CI 18.1–21.1) to 23.3% (21.8–24.9), a difference of 3.78 percentage points with non-overlapping confidence intervals (Table S2). This gap indicates that the estimated burden of clinical obesity is sensitive to how the metabolic domain is operationalized, and that the main analysis should be interpreted as a conservative lower bound.



Beyond definitional choices, the metabolic domain could be further strengthened using biomarkers not collected in ENSANUT 2023: C-reactive protein and the HOMA-IR index have both been associated with adverse cardiometabolic outcomes in individuals with obesity [27,28], and their inclusion in future survey rounds could allow this domain to be assessed independently of self-reported diagnoses.




4.4. Age-Related Phenotypic Shifts


The distribution of Lancet 2025 obesity categories differed markedly by age (Table S3): the preclinical-to-clinical ratio and the prevalence of cardiovascular dysfunction both peaked among adults aged 30–39 years (2.53 and 97.3%, respectively) and declined thereafter to 0.30 and 46.7%, respectively, among those aged 70 years and older, with the ratio falling below 1 from the 60–69-year group onward. Activity limitations rose over the same range, from 5.8% to 70.2%, while metabolic dysfunction remained low and inconsistent throughout (1.9–13.6%).



This shift admits two explanations that cannot be disentangled with the present data. Biologically, age-related adipose tissue remodeling (including reduced adipogenesis, fibrosis, and chronic low-grade inflammation) [29] plausibly favors a transition from a cardiovascular to a functional phenotype. Methodologically, the Katz and Lawton–Brody instruments were administered primarily to older participants (over 83% of recipients were aged 60 years or older), so functional impairment among younger adults was detected only sporadically, regardless of its presence. Diagnostic performance is therefore not uniform across cohorts: comparisons are directly interpretable for age-independent domains such as cardiovascular dysfunction but partly reflect differential ascertainment for daily activities.



Two age-relevant phenotypes could not be evaluated in ENSANUT 2023: sarcopenic obesity and metabolic dysfunction-associated steatotic liver disease (MASLD) [30]. ENSANUT lacks the muscle-function and complete battery measures required by the ESPEN–EASO algorithm [31] and includes no hepatic imaging or biochemistry. Both phenotypes nonetheless map onto the framework: the Commission counts steatotic liver disease as a criterion only when accompanied by fibrosis [7], so steatosis alone would be classified as preclinical rather than clinical obesity, while sarcopenia is not itself a criterion but qualifies through limitations of mobility or daily activities [7] (the same domain that predominated among older adults in this cohort). The ESPEN–EASO stage I/II distinction mirrors this preclinical/clinical structure [31], and because BMI underestimates fat mass in individuals who have lost muscle mass, sarcopenic obesity is the phenotype least reliably captured by BMI; its systematic assessment would likely further widen the discordance reported here.




4.5. Correlates of Obesity Category


Three nested models tested the stability of factors associated with Lancet 2025 obesity categories: Model 1 (age, sex), Model 2 (adding smoking and depressive symptoms), and Model 3, restricted to participants with complete covariate data, including physical activity and sleep duration (n = 2715, 54% of the sample; Table 5). Differences across models may reflect effect modification by the added covariates, or selective participation in this smaller subsample.



Age was the most consistent correlate, with virtually unchanged odds ratios across all three models for preclinical (OR approximately 1.02/year) and clinical obesity (OR approximately 1.05/year) (the latter consistent with the stronger age-related qualifying-domain shift described above), supporting a confident interpretation independent of the covariates added later.



Female sex showed a more complex pattern: significant for preclinical obesity across all models (OR 2.08 to 1.74) but shifting from a positive association with clinical obesity in Models 1–2 (OR up to 1.43) to a null point estimate in Model 3 (OR 0.94), a change in the estimate itself, not just precision. This is not fully explained by power loss: either the complete-case subsample differs from the full sample in sex-patterned ways, or physical activity and sleep duration, added only in Model 3, partly account for the earlier association. A sex difference in dysfunction risk remains biologically plausible given the more android, visceral fat distribution typical of men, which is more strongly linked to inflammation, insulin resistance, and cardiometabolic risk [32]. However, which explanation applies cannot be determined from the present study.



Current smoking was independently associated with lower odds of preclinical obesity (OR 0.78–0.74 across Models 2–3) but not clinical obesity. A likely biological pathway is nicotine-induced activation of hypothalamic α3β4 nicotinic receptors on POMC neurons, which engages the melanocortin pathway that suppresses appetite [33,34]. Because this mechanism acts on adiposity accumulation rather than on cardiovascular or metabolic pathways, it may lower the odds of preclinical obesity without protecting against dysfunction once present.



Longer sleep duration was associated with higher odds of clinical obesity in Model 3 (OR 1.22/hour; 95% CI 1.11–1.35), which was the only model testing this variable. Despite the narrow CI, this should be treated as preliminary because it was assessed once, in a smaller subsample, and the cross-sectional design cannot rule out reverse causation or confounding (e.g., comorbidity-related sleep changes in older adults). The direction is consistent with a U-shaped sleep-obesity association, though the long-sleep arm has generally been reported as weaker than ours [35], warranting replication.




4.6. Clinical and Public Health Implications


Susceptibility to obesity-related dysfunction varies substantially among individuals with similar adiposity [36], and BMI, waist circumference, and waist-to-hip ratio have each shown limited added value for cardiovascular risk prediction once major clinical risk factors are accounted for [37]. Consistent with this, our findings show that BMI alone provides little further information once the obesity threshold is reached. The practical implication is that a BMI ≥ 30 kg/m2 should not, by itself, be assumed to indicate preclinical rather than clinical obesity; a second, low-cost screening step, such as blood pressure and waist-to-height ratio, is needed before that assumption is made. Direct quantification of body fat with DXA or bioimpedance would refine this distinction further but remains limited by cost and portability for routine clinical use or population-based surveys [38,39]. Waist-to-height ratio, which has widely validated cutoff points by region, sex, and age [21] and is already incorporated into the present classification, therefore remains a practical and defensible confirmatory step for large-scale surveys such as ENSANUT.



Beyond screening, this framework has implications for how obesity is understood clinically. Despite being a chronic, multifactorial disease comparable to asthma, diabetes, or cancer, obesity has traditionally been treated as an individual responsibility attributable to lifestyle and diet, a framing with documented consequences for stigma: individuals with overweight or obesity often delay seeking care because they attribute weight loss solely to personal responsibility and associate excess weight with a lack of self-discipline [40,41]. By requiring evidence of dysfunction rather than body size alone, The Lancet 2025 criteria apply the same diagnostic logic already used for diabetes or cancer, in which diagnosis does not depend on BMI category. This shift, from an almost exclusively anthropometric diagnosis to one requiring a clinical picture or biomarker, could help reduce stigma for patients and clinicians alike.



This reclassification is unlikely to drive overmedicalization. Current evidence on weight stigma points to the opposite pattern in clinical practice: even among patients who already show metabolic dysfunction attributable to excess adiposity, clinicians tend to favor primary prevention over pharmacological or surgical treatment [40]. In the United States, fewer than 2% of patients with overweight or obesity have ever been prescribed an obesity medication [42], and a systematic review found that fewer than 1% of candidates for bariatric surgery are referred for the procedure [43]. Rather than expanding treatment, a preclinical/clinical classification could instead serve as a marker for timely referral, helping to counteract this pattern of delayed intervention.



Two practical limitations of The Lancet 2025 approach itself should be acknowledged. First, distinguishing preclinical from clinical obesity requires evaluating multiple organ systems (cardiovascular, renal, metabolic, respiratory, musculoskeletal), which demands laboratory testing, imaging, and specialist evaluation beyond what routine clinical care or population surveys typically provide; the present study itself could only approximate a minority of these criteria, a limitation discussed further below. Second, because domain ascertainment depends on what each health system or survey measures, comparing prevalence and clinical characteristics across studies remains difficult, as illustrated by the divergence, noted above, between our estimates and those of other cohorts applying the same framework with different instruments. Addressing both limitations will require converging on a minimum, feasible set of criteria that balances diagnostic completeness against practicality for routine use.




4.7. Strengths and Limitations


This study has several methodological strengths. First, it draws on a complex, nationally representative sampling design, allowing estimates that generalize to the adult Mexican population rather than to a convenience sample. Second, to our knowledge, it is among the first studies in Latin America to apply the complete two-step Lancet 2025 framework using measured signs of organ dysfunction rather than relying solely on recorded diagnoses. Third, the operationalization of each diagnostic criterion is described in detail (Table S1), allowing other research groups to reproduce or adapt this classification in surveys with different variable availability. Fourth, multiple sensitivity analyses (Table S2; Model 3, a complete-case regression) allowed the robustness of the main findings to specific analytic choices to be quantified rather than only acknowledged.



This study also has several limitations, which should be interpreted alongside its strengths. Of the eighteen diagnostic criteria defined by the Commission for adults, only four could be evaluated in ENSANUT 2023: raised arterial blood pressure was ascertained in full, while the metabolic, renal, and functional domains were approximated using proxy indicators; the remaining fourteen criteria, including hepatic, respiratory, reproductive, musculoskeletal, and lymphatic dysfunction, had no corresponding indicator and could not be evaluated in any participant (Table S1). In addition, some modules were administered only to specific subgroups (for example, the Katz and Lawton–Brody instruments for activities of daily living, administered predominantly to adults aged 60 years and older, as noted above) so that 199 participants (4.0%) could not be assessed for any domain.



This incomplete ascertainment does not bias the classification randomly. Clinical obesity requires only a single positive criterion, whereas preclinical obesity requires the absence of dysfunction across all assessable domains; a domain that could not be assessed can therefore only move a participant from clinical toward preclinical obesity, never the reverse. Our estimate of clinical obesity should consequently be interpreted as a lower bound, and that of preclinical obesity as an upper bound. This effect can be partly bound for the subset of participants with confirmed excess adiposity in whom no domain could be assessed: had all 90 such participants met a dysfunction criterion, the prevalence of clinical obesity would rise from 19.6% to 21.0%, and that of preclinical obesity would fall from 30.9% to 29.4%. The impact of the fourteen criteria that could not be evaluated in any participant cannot be bounded from these data, so the true prevalence of clinical obesity likely exceeds our estimate by more than this margin.



A related limitation concerns the relative contribution of the cardiovascular domain. Because elevated blood pressure (≥120/80 mmHg) is a comparatively broad, fully ascertained criterion, whereas other domains were approximated with narrower proxy indicators, cardiovascular dysfunction may be over-represented relative to domains that were harder to capture. Because the qualifying domains were not mutually exclusive, a high frequency of cardiovascular dysfunction does not preclude the coexistence of metabolic dysfunction or functional limitations in the same participants (Table 4).



The metabolic domain has a further limitation, noted above: HDL cholesterol was not measured in ENSANUT 2023, and its substitution with total cholesterol likely underestimated the prevalence of metabolic dysfunction, particularly given that hypoalphalipoproteinemia has been reported to affect 40–60% of Mexican adults [26].



The cross-sectional design of ENSANUT 2023 also precludes causal inference about the relationships among adiposity, organ dysfunction, and functional limitation.



Finally, because the analytic sample was derived from linked ENSANUT modules and was constrained by the availability of complete data across them, some degree of selection bias cannot be ruled out.





5. Conclusions


BMI alone is insufficient to capture clinically meaningful obesity phenotypes. Incorporating central adiposity measures and assessment of obesity-related dysfunction into obesity surveillance, rather than relying on BMI alone, could improve population-level risk stratification. Future studies should extend these findings through longitudinal designs, the inclusion of biochemical markers of insulin resistance and inflammation, and more granular body-composition assessments to refine how The Lancet 2025 criteria are operationalized. Distinguishing excess body weight, an anthropometric finding, from obesity, a condition with clinical consequences, matters for prioritizing treatment, allocating resources, and countering simplistic interpretations of body size that reinforce weight-related stigma.
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Abbreviation




	BMI
	Body mass index



	WHtR
	Waist-to-height ratio



	WC
	Waist circumference



	SBP
	Systolic blood pressure



	DBP
	Diastolic blood pressure



	CI
	Confidence interval



	SE
	Standard error



	OR
	Odds ratio



	ENSANUT
	Encuesta Nacional de Salud y Nutrición (National Health and Nutrition Survey)



	IPAQ
	International Physical Activity Questionnaire



	METs
	Metabolic equivalents



	CESD-7
	Seven-Item Center for Epidemiologic Studies Depression Scale



	HDL
	High-density lipoprotein



	ICD-10
	International Classification of Diseases, 10th Revision



	NHANES
	National Health and Nutrition Examination Survey



	SARC-F
	Strength, Assistance with walking, Rise from a chair, Climb stairs, and Falls questionnaire



	WHO
	World Health Organization



	BP
	Blood pressure



	CV
	Cardiovascular



	INSP
	Instituto Nacional de Salud Pública
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Figure 1. Flow diagram of participant selection from the Mexican National Health and Nutrition Survey (ENSANUT) 2023. All counts are unweighted numbers of survey records (n); weighted population estimates (N) are reported in the text and in Table 1, Table 2, Table 3, Table 4 and Table 5. Solid arrows indicate sequential flow through the selection and classification steps; dashed arrows indicate exclusion from the analytic sample; and “Yes”/”No” arrows in Step 3 indicate whether the classification criterion was met. Five records with internally inconsistent anthropometric measurements (body weight, height, and BMI mutually incompatible) were excluded from the analytic sample, yielding n = 5014. Excess adiposity was ascertainable in every participant, whereas assessment of obesity-related dysfunction was constrained by module-specific coverage. A participant with confirmed excess adiposity could therefore be classified as having preclinical obesity solely because no dysfunction domain was assessed; coverage percentages denote the proportion of the 5014 analytic-sample records for which the corresponding module was available. Sarcopenia identified by the SARC-F scale (n = 165) was excluded from the functional domain only; these participants remain in the analytic sample for all other analyses. BMI, body mass index; ENSANUT, Encuesta Nacional de Salud y Nutrición; IPAQ, International Physical Activity Questionnaire. 
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Figure 2. Distribution of The Lancet 2025 obesity categories among Mexican adults from ENSANUT 2023. (a) Distribution of obesity categories within each sex. Bars show the percentage of female and male participants classified as having without obesity, preclinical obesity, or clinical obesity according to The Lancet Diabetes & Endocrinology Commission 2025 criteria. Percentages within each sex sum to 100%. (b) Distribution of The Lancet 2025 obesity categories within each WHO BMI category (normal weight, BMI 18.5–24.9 kg/m2, overweight, BMI 25.0–29.9 kg/m2, obesity, BMI ≥ 30.0 kg/m2). Stacked bars sum to 100% within each BMI category; values are rounded to whole numbers. BMI: body mass index; ENSANUT: Encuesta Nacional de Salud y Nutrición; WHO: World Health Organization. 
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