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ABSTRACT
Objective: Obesity has been traditionally defined by BMI alone, but this metric has limitations in assessing body fat compo-
sition and adiposity complications. The Lancet Diabetes and Endocrinology Commission (LDEC) issued a new obesity defi-
nition to address these challenges, stratified by preclinical and clinical groups. We evaluated the epidemiology of preclinical 
and clinical obesity in the UK Biobank and associations with incident cardiovascular disease (CVD).
Methods: We performed retrospective cohort analyses of 502,233 adults enrolled in the UK Biobank. Obesity was categorized 
using the new definition from LDEC. Clinical obesity was defined as adiposity-related dysfunction assessed via ICD10 codes, 
physical immobility, and abnormal laboratory values. Preclinical obesity had no additional metabolic deficits.
Results: The prevalence of preclinical and clinical obesity was 31.2% and 36.6%, and most were in the WHO overweight 
category. Clinical obesity was more prevalent in men, elderly, South Asians, and lower education or income level groups. 
Individuals with clinical obesity without baseline CVD had an increased hazard of incident stroke, heart failure, and myocar-
dial infarction.
Conclusions: In a large UK cohort, preclinical and clinical obesity were common, but the risk for incident CVD was elevated 
for those with clinical obesity.

1   |   Introduction

Obesity is a global health epidemic and a major contributor to 
chronic illness, morbidity, and mortality [1, 2]. Obesity is com-
monly defined by the World Health Organization (WHO) as a 
body mass index (BMI) of at least 30 kg/m2 [3]. However, BMI 
has significant limitations in accurately assessing adiposity and 
its consequences at the individual level, as it does not provide 

any information about lean mass, physical ability, or organ dys-
function [4, 5].

To address these concerns, the Lancet Diabetes and 
Endocrinology Commission (LDEC) introduced a new defi-
nition of obesity that frames it as a chronic, systemic condi-
tion with functional consequences, shifting emphasis away 
from BMI-based thresholds [6]. The LDEC also recommended 
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classifying obesity into preclinical and clinical categories: clin-
ical obesity is defined by the presence of organ dysfunction or 
physical limitations from excess adiposity, whereas preclinical 
obesity is characterized by excess fat mass without functional 
impairment [6]. The new definitions address two key limitations 
of the WHO definition—the imperfect relationship between 
BMI and fat mass and the consideration of clinical outcomes.

The epidemiology and public health implications of the new obe-
sity definition are still being evaluated [7–9]. In a recent analysis 
of individuals in the United States, Yao et al. demonstrated that 
clinical obesity is highly prevalent and disproportionately repre-
sented in socioeconomically marginalized groups [10]. However, 
the generalizability, natural history, and cardiovascular implica-
tions of the new obesity definition are unknown [10, 11]. The 
objective of this study was to characterize the epidemiology of 
preclinical and clinical obesity in a large cohort of individuals in 
the United Kingdom (UK), compare similarities and differences 
with WHO obesity classification, and assess the risk for incident 
cardiovascular disease (CVD) across obesity groups.

2   |   Methods

2.1   |   Study Population

The UK Biobank is a large prospective cohort study in the UK, 
intended to investigate the genetic, environmental, and life-
style determinants of a wide array of health outcomes [12, 13]. 
This study recruited over 500,000 adults aged 40–69 from 22 
assessment centers across England, Scotland, and Wales from 

2006 to 2010, who provided written informed consent for long-
term follow-up through linkage with national health record 
data [12, 13]. Participants have an active, ongoing, long-term en-
gagement with the UK Biobank, and they have regular opportu-
nities to withdraw their consent and participation from studies 
[12, 13]. This study was exempt from further ethics or consent 
requirements.

At baseline, participants completed detailed surveys about so-
cioeconomic demographic characteristics, health behaviors, 
and medical history. Participants also underwent physical mea-
surements, imaging, and blood specimen collection for genetic 
and biomarker analyses. For this study, anthropometric mea-
surements of height, weight, waist circumference (WC), hip cir-
cumference, waist-hip ratio (WHR), waist-height ratio (WHtR), 
BMI, and body fat percentage determined by bioimpedance 
from qualified nurses and health practitioners were included 
for 502,233 participants. Baseline blood pressure data averaged 
over two automated recordings and biomarker data of fasting 
glucose, hemoglobin A1C, low-density lipoprotein (LDL) choles-
terol, high-density lipoprotein (HDL) cholesterol, and triglycer-
ide counts were also included.

Follow-up health information was included until May 31, 2022, 
for Wales, August 31, 2022, for Scotland, and October 31, 2022, 
for England. Follow-up blood pressure and biomarker data were 
included when available from repeat assessments after 2012. All 
data were curated, quality controlled, and made available to ap-
proved researchers through the UK Biobank Research Analysis 
Platform.

2.2   |   Definition of Preclinical and Clinical Obesity

Obesity was defined according to the LDEC criteria. Participants 
were defined as having obesity if they had an elevated body 
fat percentage (≥ 25% for males and ≥ 35% for females), BMI 
≥ 40 kg/m2, or at least two different anthropometric measures 
of excess adiposity (BMI ≥ 30 kg/m2; WC ≥ 88 cm for females, 
WC ≥ 102 cm for males; WHR ≥ 0.85 for females, WHR ≥ 0.90 
for males; or WHtR > 0.50) [6, 14, 15]. Fat percentages were from 
DXA and bioelectric impedance, prioritizing DXA measure-
ments when available.

Obesity was classified into preclinical or clinical groups depending 
on the presence of physical impairment or obesity-related organ 
dysfunction [6]. Preclinical obesity included no functional deficits, 
whereas clinical obesity was defined by the presence of physical 
impairment or at least one such obesity-related condition [6].

The clinical conditions included to classify clinical obesity were 
based on the recommendations from the LDEC and Yao et al. 
[6, 10]. The following conditions were identified using ICD-10 
diagnoses and UK Biobank algorithm-derived outcomes: idio-
pathic intracranial hypertension (IIH), obstructive sleep apnea 
(OSA), pulmonary hypertension (PH), heart failure (HF), myo-
cardial infarction (MI), stroke, atrial fibrillation (AF), deep vein 
thrombosis (DVT), pulmonary embolus (PE), urinary inconti-
nence, decreased range of hip/knee movement and osteoarthri-
tis, nonalcoholic fatty liver disease, lower limb lymphedema, 
anovulation, polycystic ovary syndrome, oligomenorrhea, male 

Study Importance

•	 What is already known?
○	 Historically, obesity has been categorized by BMI.
○	 BMI has limitations in characterizing adiposity at 

the individual level.
○	 The Lancet Diabetes and Endocrinology Com

mission issued a new preclinical and clinical obe-
sity definition to deemphasize BMI and instead 
prioritize the metabolic consequences of adiposity.

•	 What does this study add?
○	 Preclinical and clinical obesity were common in 

individuals enrolled in the UK Biobank, espe-
cially prevalent in those previously categorized as 
overweight.

○	 One-quarter of individuals transitioned from pre-
clinical obesity to clinical obesity over 12 years.

○	 Clinical obesity was associated with a signifi-
cantly higher hazard for incident cardiovascular 
events compared to those with preclinical or no 
obesity, even at lower weight levels.

•	 How might these results change the direction of re-
search or the focus of clinical practice?

○	 These results suggest clinical practice should pri-
oritize identification and treatment of those with 
clinical obesity as opposed to just elevated BMI.
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hypogonadism, chronic kidney disease, type 2 diabetes (T2DM), 
and a metabolic disorder composite.

The metabolic disorder composite was defined as the presence of 
at least two of the following criteria [10]:

1.	 Elevated blood glucose levels: laboratory-measured fasting 
blood glucose > 100 mg/dL, random non-fasting blood glu-
cose > 140 mg/dL, or hemoglobin A1C ≥ 5.7%

2.	 Elevated blood pressure: systolic blood pressure 
> 140 mmHg, diastolic blood pressure > 90 mmHg, or diag-
nosis of primary hypertension.

3.	 Elevated blood triglycerides: laboratory-measured triglyc-
erides > 150 mg/dL or diagnosis of hypertriglyceridemia.

4.	 Abnormal HDL cholesterol levels: laboratory-measured HDL 
cholesterol < 40 mg/dL for males or < 50 mg/dL for females.

Participants with physical impairment were defined as those 
who could not achieve 300 metabolic equivalent tasks per week, 
commensurate with frailty [16, 17].

2.3   |   Progression From Preclinical Obesity to 
Clinical Obesity

Progression from preclinical to clinical obesity was defined by 
the development of a qualifying condition during follow-up. 
Cox proportional hazard models adjusted for age, sex, race, ed-
ucation, income, and smoking status were used to estimate the 
risk of incident MI, HF, and stroke. Pairwise comparisons were 
made between individuals with no obesity, preclinical obesity, 
and clinical obesity. Individuals with clinical obesity and base-
line CVD were excluded from these Cox proportional hazard 
analyses. Additional analyses were performed to assess incident 
MI, HF, and stroke in individuals with clinical obesity with-
out the metabolic disease composite as a qualifying condition. 
Time-to-event was defined from baseline to the first recorded 
event, death, or censoring.

2.4   |   Statistical Analyses

The prevalence of LDEC obesity groups was stratified by WHO 
obesity classification, age, sex, self-reported race/ethnicity, 
self-reported educational attainment, and annual household in-
come. Baseline characteristics across LDEC obesity groups were 
compared using Wilcoxon rank-sum tests for two-group com-
parisons and ANOVA for comparisons across multiple groups.

3   |   Results

3.1   |   Population Characteristics

The prevalence of preclinical and clinical obesity in the UK 
Biobank was 31.2% and 36.6%, respectively (Figure 1). The most 
common qualifying condition for clinical obesity was metabolic 
disorder (84.8%), followed by T2DM (19.6%) and musculoskeletal 
conditions (19.6%) (Figure  2A). Most individuals with clinical 
obesity had one (50.1%), two (29.4%), or three (13.2%) qualifying 

conditions (Figure 2B). Individuals with clinical obesity on aver-
age were older and male, and had higher levels of BMI, body fat 
percentage, WC, systolic blood pressure, diastolic blood pressure, 
hemoglobin A1C, LDL, HDL, and triglyceride counts (Table 1).

Figure 3 shows the proportion of LDEC obesity groups by sociode-
mographic characteristics. The proportion of clinical obesity relative 
to preclinical or no obesity was greater in older age groups (48.2% in 
65– to 70-year-olds), males (43.6%), South Asians (51.8%), individ-
uals with secondary or lower education levels (43.3%), and partic-
ipants with a household income less than 18,000 pounds (46.2%), 
which is the bottom 22.3% of individuals in the study. Conversely, 
the proportion of no obesity was greatest in younger age groups 
(46.9% in 40– to 45-year-olds), females (36.5%), East Asians (60.7%), 
individuals with university degrees (40.7%), and participants with a 
household income above 100,000 pounds (45.8%).

3.2   |   Comparison of Lancet Commission 
and WHO Groups

Individuals with WHO class II and class III obesity had the 
greatest proportion of clinical obesity (73.5% and 79.9%, respec-
tively) (Figure 4A). There were no individuals with WHO class 
I, II, or III obesity who had no obesity as defined by the LDEC. 
In contrast, 16.6% of normal weight and 42.3% of overweight in-
dividuals by WHO classification were reclassified as having pre-
clinical obesity; 9.6% of normal weight and 40.6% of overweight 
individuals by WHO classification had clinical obesity. The 
most common WHO categories in those with preclinical and 
clinical obesity were overweight (57.3% and 46.8%, respectively) 
followed by WHO class I obesity (20.1% and 30.5%, respectively) 
(Figure  4B). A substantial proportion of individuals with pre-
clinical or clinical obesity were normal weight as defined by the 
WHO (17.2% and 8.5%, respectively).

The most common qualifying condition for clinical obesity in 
individuals in the WHO normal weight and overweight cat-
egory was metabolic disorder (77.4% and 83.2%, respectively) 
(Figure  S1). The second most common qualifying condition 
for clinical obesity was physical limitation (16.8%) for individ-
uals in the WHO normal weight category and musculoskeletal 
conditions (16.9%) for those in the WHO overweight category 
(Figure S1). Individuals with clinical obesity in the WHO obesity 
group had significantly more qualifying conditions for clinical 
obesity (2.1 ± 1.2) than those in the WHO overweight (1.7 ± 0.9) 
or normal weight groups (1.5 ± 0.8) (H-statistic 6829, p < 0.001).

FIGURE 1    |    Prevalence of no, preclinical, and clinical obesity groups 
as defined by LDEC in the UK Biobank.
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The socioeconomic demographics of individuals with the 
WHO normal weight and overweight categories are shown in 
Figures S2 and S3, respectively. For individuals in the WHO nor-
mal weight or overweight categories, the proportion of clinical 
obesity was the largest in older age groups, males, South Asians, 
individuals with secondary or lower education levels, and par-
ticipants with a lower annual household income.

3.3   |   Longitudinal Outcomes of Preclinical 
and Clinical Obesity

Figure  5 shows the survival curves of time-to-transition 
from preclinical to clinical obesity; 24.1% of individuals with 

preclinical obesity transitioned to clinical obesity within 12 years 
of follow-up. The median duration of preclinical obesity in those 
who transitioned to clinical obesity from the time of enrollment 
and baseline assessment in the UK Biobank was 7.4 years. Among 
individuals who had repeat anthropometric measurement assess-
ments, there were 2.0% of those with preclinical obesity who tran-
sitioned to no obesity.

Individuals with clinical obesity had an increased hazard of 
incident stroke (hazard ratio [HR] 1.51, CI 1.43–1.60), HF (HR 
2.16, CI 2.07–2.25), and MI (HR 1.82, CI 1.73–1.91) compared 
to those without obesity after adjusting for age, sex, ethnicity, 
education, income, and smoking (Figure 6A), which was sig-
nificantly greater than the hazard of incident events for those 

FIGURE 2    |    (A) Prevalence of qualifying conditions for clinical obesity grouped by organ system and (B) number of qualifying conditions for ev-
eryone with clinical obesity in the UK Biobank.

A B

TABLE 1    |    Baseline characteristics for individuals with no, preclinical, and clinical obesity.

No obesity Preclinical obesity Clinical obesity

Age (years) 54.6 ± 8.3 56.3 ± 8.0 58.5 ± 7.6

Male (%) 38% 43% 54%

BMI (kg/m2) 23.3 ± 2.3 28.3 ± 3.8 30.3 ± 4.7

Body fat (%) 25.6 ± 6.5 33.9 ± 7.9 34.4 ± 8.1

Waist circumference (cm) 78.3 ± 8.2 92.4 ± 10.4 99.0 ± 11.8

Systolic BP (mmHg) 132.6 ± 18.5 135.7 ± 17.6 144.1 ± 17.9

Diastolic BP (mmHg) 78.8 ± 9.8 81.9 ± 9.4 85.4 ± 10.1

A1C (%) 5.3 ± 0.5 5.3 ± 0.3 5.7 ± 0.8

LDL (mg/dL) 133.5 ± 31.1 140.7 ± 32.0 138.5 ± 36.5

HDL (mg/dL) 62.1 ± 15.3 59.1 ± 13.1 48.5 ± 12.1

Triglycerides (mg/dL) 118.1 ± 64.9 127.5 ± 62.6 207.5 ± 103.3

Note: Data given as mean ± SD.
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with preclinical obesity compared to no obesity (stroke HR 
0.99, CI 0.93–1.05; HF HR 1.12, CI 1.07–1.18; and MI HR 1.09, 
CI 1.03–1.15). Participants with clinical obesity all had signifi-
cantly elevated hazards for incident stroke, HF, and MI across 
WHO normal weight, overweight, and obesity category groups 
compared to those without obesity (Figure  6B). Participants 
with clinical obesity in the WHO obesity group had the greatest 
overall hazard (Table 2). There was no meaningful difference 

in C-statistic, calibration, or reclassification between LDEC 
and WHO groups for prediction of incident stroke, HF, or MI 
after adjustment for age, sex, ethnicity, income, and smoking 
(Table S1).

Since the metabolic disease composite includes established 
CVD risk factors and was the most common qualifying condi-
tion for clinical obesity, we evaluated the hazard for incident 

FIGURE 3    |    Proportion of no, preclinical, and clinical obesity by (A) age, (B) sex, (C) self-identified race/ethnicity, (D) educational attainment, 
and (E) household income before taxes.
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CVD in individuals with clinical obesity excluding this group. 
Individuals with clinical obesity without baseline metabolic dis-
ease had an increased hazard of stroke (HR 1.54, CI 1.39–1.68), 
HF (HR 2.72, CI 2.54–2.91), and MI (HR 1.53, CI 1.40–1.68) com-
pared to those without obesity after adjusting for age, sex, eth-
nicity, education, income, and smoking, which was consistent 
across all WHO categories (Figure S4).

4   |   Discussion

In this study within the UK Biobank, we evaluated the preva-
lence, socioeconomic distribution, comparison with WHO obe-
sity groups, and clinical consequences of preclinical and clinical 
obesity as defined by the LDEC. We found that:

1.	 Preclinical and clinical obesity were common with a 31.2% 
and 36.6% prevalence.

2.	 The proportion of clinical obesity was greater in the elderly, 
men, South Asians, and individuals with lower income and 
educational attainment.

3.	 Preclinical and clinical obesity were prevalent in those in the 
WHO overweight category (57.3% and 46.8%, respectively).

4.	 One-quarter of individuals transitioned from preclinical to 
clinical obesity over 12 years.

5.	 Individuals with clinical obesity had a significantly greater 
hazard of incident CVD events compared to those with pre-
clinical or no obesity.

Obesity has traditionally been defined using BMI thresholds 
by the WHO, but this approach can misrepresent the impact of 
adiposity at the individual level as it does not incorporate lean 
muscle mass, physical fitness, or clinical characteristics [4–6, 
11]. In 2025, the LDEC proposed a new definition to integrate 
other measurements of excess fat mass and shift focus away 
from BMI [6, 11]. This reclassification has sparked debate, as 
some critics argue this definition could complicate decision-
making, increase discrimination and bias, and reduce coverage 
for obesity treatment [18–20]. We found that 67.8% of individ-
uals in the UK Biobank had obesity using the LDEC criteria, 
similar to the prevalence of 68.0% of individuals in the All of 

FIGURE 4    |    (A) Prevalence of LDEC obesity groups by WHO obesity category. (B) Prevalence of WHO obesity categories in each LDEC obesity 
group.
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Us Research Program [21]. This large prevalence is substantially 
greater than the estimated 29% of individuals with obesity by 
the WHO criteria in the UK [22] and it is larger in marginalized 
sociodemographic groups [23]. In our study, there was a substan-
tial proportion of individuals in the WHO overweight or normal 
weight categories who were upgraded to preclinical and clini-
cal obesity, but no one in the WHO obesity categories who was 
downgraded to no obesity by the LDEC criteria.

In our study, we found that LDEC classification did not pro-
vide significant discrimination over WHO classification at a 
global level, but individuals with clinical obesity in the WHO 
normal weight or overweight categories still had a signifi-
cantly increased hazard for incident CVD events. Individuals 
in these specific categories were more frequently from South 
Asian ancestry, lower socioeconomic status, and older age, 
groups in whom the metabolic consequences of adiposity 
occur at lower BMI levels and are less recognized in clinical 
practice [24–26]. Thus, LDEC classification may possibly im-
prove obesity recognition and risk prognosis in these specific 
groups. Further investigation is needed to determine the best 
therapeutic strategy for individuals with metabolic dysfunc-
tion and adiposity in the WHO normal weight and overweight 
categories, who are often excluded from obesity clinical man-
agement trials [27]. Additionally, further work is needed to 
improve the performance of overall CVD risk prediction in 
individuals with obesity. Recent consensus statements have 
recommended implementation of obesity staging systems to 
characterize the severity of obesity-related diseases and com-
plications, but epidemiological and clinical studies are needed 
to evaluate whether they add meaningful discrimination or 
clinical utility.

The LDEC recommended stratifying individuals with obesity 
into preclinical or clinical groups depending on the presence 
of physical limitations or obesity-related organ dysfunction [6]. 

For those with preclinical obesity, the LDEC recommended fo-
cusing on risk reduction and progression to clinical obesity with 
health counseling, serial monitoring, and active weight loss 
interventions [6]. Critics comment that this proposed strategy 
has the potential to delay crucial early interventions, increase 
health risks, and worsen long-term health outcomes [18–20]. 
However, we find that individuals with preclinical obesity in the 
UK Biobank had a low hazard for incident CVD events and had 
a slow and modest transition to clinical obesity within 12 years. 
These observations support the strategy of active surveillance 
recommended by the LDEC, with prioritization of aggressive 
evidence-based treatment for those with clinical obesity [6].

In our study, individuals with clinical obesity had a substan-
tially increased hazard for incident stroke, MI, and HF. The most 
common qualifying condition for clinical obesity was a meta-
bolic composite of prediabetes, hypertension, and dyslipidemia, 
reinforcing the importance of aggressive risk factor control to 
improve life expectancy and reduce CVD events [28]. However, 
individuals without this metabolic disease composite still had 
an increased hazard for CVD events, suggesting that identify-
ing individuals with clinical obesity status may add prognostic 
value beyond canonical risk factors. This observation highlights 
the importance of performing a comprehensive history, exam-
ination, and studies to diagnose obesity complications, which 
are often underreported by patients and underrecognized by 
clinicians.

Nonetheless, the practical application of the LDEC obesity 
definitions in routine management remains unclear [11]. Yao 
et  al. previously described that there is variability in obesity 
classification depending on the criteria used to describe phys-
ical impairment or metabolic disorder [10]. Since publication, 
the LDEC obesity definition has sparked debate about how 
best to characterize adiposity, the anthropometric and body fat 
measurements for obesity diagnosis, the utility of imaging, the 

FIGURE 5    |    Survival curve of freedom from clinical obesity for individuals with preclinical obesity at baseline enrollment.
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qualifying conditions for clinical obesity, and the practical util-
ity given insurance barriers to obesity treatment [7–9, 29–32]. 
Our intention was to translate the LDEC conceptual model as 
plainly written into a reproducible and scalable classification for 
population-level research. The LDEC acknowledges that its cri-
teria have limitations but states its intentions were to reduce the 
mischaracterization of obesity at the individual level. However, 
this ambiguity and controversy create challenges for policy de-
velopment, clinical decision pathways, or obesity management 
trials. Although BMI is an imperfect measure of adiposity, it is 
easily measured, widely understood, and commonly adopted in 
clinical guidelines [4, 5]. Standardized guidelines with explicit 
recommendations are needed to ensure consistency and in-
crease adoption of the LDEC obesity definition.

Our study has several limitations, and the results should be in-
terpreted with caution. The use of electronic health records and 
ICD-10 diagnosis codes to classify obesity complications has 
the potential to mischaracterize preclinical and clinical obe-
sity [33, 34]. Individuals without a known qualifying diagnosis 

for clinical obesity may have disease at baseline but without a 
corresponding ICD-10 diagnosis, which can possibly underre-
port the prevalence of clinical obesity at baseline and inflate 
the hazard of incident CVD events. Additionally, our analysis 
relied on longitudinal health record data and volunteers who 
returned for additional testing as opposed to systematic screen-
ing, which has the potential to underreport the incidence of 
clinical obesity on follow-up [35]. Our analyses did not address 
time-varying exposure, frequency of surveillance, or competing 
risk of death, which likely underappreciates the transition to 
clinical obesity in follow-up. Moreover, the inclusion of organ 
dysfunction and physical limitation for the diagnosis of clini-
cal obesity raises concerns when evaluating associations with 
disease risk as obesity-related causality cannot be inferred, re-
verse causation is probable, obesity severity is not addressed, 
and discriminating the impact of obesity from traditional risk 
factors is challenging. These limitations are in part a broader 
societal problem with the management of obesity, in which indi-
viduals experience weight-related stigma in clinical settings and 
daily life. Consequently, diagnoses of obesity complications are 

FIGURE 6    |    Hazard ratio of stroke, heart failure, and myocardial infarction for (A) individuals with preclinical obesity and individuals with 
clinical obesity without baseline cardiovascular disease and (B) individuals with WHO normal weight, overweight, and obesity and clinical obesity 
without baseline cardiovascular disease.
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underreported, therapeutic management is delayed, and clini-
cal equity is exacerbated [34, 35]. Finally, significant criticism of 
the UK Biobank includes the lack of ethnic and socioeconomic 
diversity, lack of adjudication, and lack of regularized follow-up, 
all of which raise concerns about the generalizability of our 
findings to other populations or underserved individuals [36]. 
Because of these limitations, we recommend further investiga-
tion of the LDEC definition in other large-scale epidemiological 
cohorts and integration into clinical workflows in order to as-
sess whether we can reduce further stigma, bias, and inequities 
in obesity [7–9].

5   |   Conclusion

Preclinical and clinical obesity were common in the UK Biobank 
and prevalent in individuals in the WHO overweight category. 

One-quarter of individuals transitioned from preclinical to clin-
ical obesity over 12 years. Clinical obesity was associated with 
a significantly higher risk for incident CVD events compared 
to preclinical or no obesity. Further work is needed to assess 
whether implementation of the LDEC obesity definition impacts 
clinical outcomes.
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