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Summary
Background Over the past several decades, the overweight and obesity epidemic in the USA has resulted in a significant 
health and economic burden. Understanding current trends and future trajectories at both national and state levels is 
crucial for assessing the success of existing interventions and informing future health policy changes. We estimated 
the prevalence of overweight and obesity from 1990 to 2021 with forecasts to 2050 for children and adolescents (aged 
5–24 years) and adults (aged ≥25 years) at the national level. Additionally, we derived state-specific estimates and 
projections for older adolescents (aged 15–24 years) and adults for all 50 states and Washington, DC.

Methods In this analysis, self-reported and measured anthropometric data were extracted from 134 unique sources, 
which included all major national surveillance survey data. Adjustments were made to correct for self-reporting bias. For 
individuals older than 18 years, overweight was defined as having a BMI of 25 kg/m² to less than 30 kg/m² and obesity 
was defined as a BMI of 30 kg/m² or higher, and for individuals younger than 18 years definitions were based on 
International Obesity Task Force criteria. Historical trends of overweight and obesity prevalence from 1990 to 2021 were 
estimated using spatiotemporal Gaussian process regression models. A generalised ensemble modelling approach was 
then used to derive projected estimates up to 2050, assuming continuation of past trends and patterns. All estimates 
were calculated by age and sex at the national level, with estimates for older adolescents (aged 15–24 years) and adults 
aged (≥25 years) also calculated for 50 states and Washington, DC. 95% uncertainty intervals (UIs) were derived from the 
2·5th and 97·5th percentiles of the posterior distributions of the respective estimates.

Findings In 2021, an estimated 15·1 million (95% UI 13·5–16·8) children and young adolescents (aged 5–14 years), 
21·4 million (20·2–22·6) older adolescents (aged 15–24 years), and 172 million (169–174) adults (aged ≥25 years) had 
overweight or obesity in the USA. Texas had the highest age-standardised prevalence of overweight or obesity for male 
adolescents (aged 15–24 years), at 52·4% (47·4–57·6), whereas Mississippi had the highest for female adolescents 
(aged 15–24 years), at 63·0% (57·0–68·5). Among adults, the prevalence of overweight or obesity was highest in North 
Dakota for males, estimated at 80·6% (78·5–82·6), and in Mississippi for females at 79·9% (77·8–81·8). The 
prevalence of obesity has outpaced the increase in overweight over time, especially among adolescents. Between 
1990 and 2021, the percentage change in the age-standardised prevalence of obesity increased by 158·4% (123·9–197·4) 
among male adolescents and 185·9% (139·4–237·1) among female adolescents (15–24 years). For adults, the percentage 
change in prevalence of obesity was 123·6% (112·4–136·4) in males and 99·9% (88·8–111·1) in females. Forecast 
results suggest that if past trends and patterns continue, an additional 3·33 million children and young adolescents 
(aged 5–14 years), 3·41 million older adolescents (aged 15–24 years), and 41·4 million adults (aged ≥25 years) will have 
overweight or obesity by 2050. By 2050, the total number of children and adolescents with overweight and obesity will 
reach 43·1 million (37·2–47·4) and the total number of adults with overweight and obesity will reach 213 million 
(202–221). In 2050, in most states, a projected one in three adolescents (aged 15–24 years) and two in three adults 
(≥25 years) will have obesity. Although southern states, such as Oklahoma, Mississippi, Alabama, Arkansas, West 
Virginia, and Kentucky, are forecast to continue to have a high prevalence of obesity, the highest percentage changes 
from 2021 are projected in states such as Utah for adolescents and Colorado for adults.

Interpretation Existing policies have failed to address overweight and obesity. Without major reform, the forecasted 
trends will be devastating at the individual and population level, and the associated disease burden and economic 
costs will continue to escalate. Stronger governance is needed to support and implement a multifaceted whole-system 
approach to disrupt the structural drivers of overweight and obesity at both national and local levels. Although clinical 
innovations should be leveraged to treat and manage existing obesity equitably, population-level prevention remains 
central to any intervention strategies, particularly for children and adolescents.
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Introduction
The USA has one of the largest populations with 
overweight and obesity in the world. The persistently 
high and continuously rising obesity trend has resulted 
in a profound slowing in health improvements.1 The 
US population does not experience the same level of 
health gain as their high-income counterparts in other 
countries. Over the past three decades, both life 
expectancy and healthy life expectancy in the USA 
have declined in global rankings.2 Obesity and 
overweight have contributed to substantial morbidity 
and mortality. In 2021 in the USA, 335 000 deaths 

and 11·6 million disability-adjusted life-years were 
attributed to overweight and obesity, making them 
one of the top and fastest-growing risk factors.3,4 Obesity 
and overconsumption not only trigger substantial 
environmental change,5 but the economic costs 
are substantial,6 with the direct health-care costs 
attributable to obesity in the USA in 2016 estimated to 
be between US$261 billion and $481 billion.7,8 
Complications of obesity (eg, diabetes) have increased 
in prevalence by more than 140% in the past 30 years9 
and have become one of the leading causes of health-
care spending.10

Research in context

Evidence before this study
Propelled by complex and interacting social and structural 
drivers, obesity is at a crisis point throughout the USA. 
The disease burden associated with overweight and obesity is 
acute, and this burden has pervasive social and economic 
consequences. Two of the most important considerations for 
the US Government to plan an effective response to this crisis 
include accessing contemporary estimates of overweight and 
obesity across the life course and understanding the timing and 
speed with which future increases in prevalence will arise. 
To review the literature focused on past and future 
epidemiology of overweight and obesity in the USA, 
we searched Ovid MEDLINE and PubMed for articles published 
from database inception up to April 30, 2024, using the terms 
“obese” AND “prevalence” AND “forecasting” AND 
“United States” (and synonyms for each, including state 
names) with no language or year restrictions. We also searched 
the grey literature and the reference lists of relevant systematic 
reviews and meta-analyses. In addition to the US-specific 
estimates provided within previous global publications 
(eg, Global Burden of Disease studies and NCD Risk Factor 
Collaboration), there have been many national-level estimates 
of overweight and obesity for the period 1990–2021, with most 
disaggregated by sex and race. These studies show a consistent 
upward trajectory in mean BMI and obesity prevalence across 
all age groups. We found comparatively fewer forecasting 
studies (total 26), most of which forecast prevalence only 
to 2030. Most focused on national estimates for adults, with 
six studies reporting national-level forecasts among age groups 
younger than 20 years. Studies consistently suggested that, at a 
national level, one in two adults were estimated to be obese 
and four in five adults were estimated to be overweight or 
obese by 2030. Available national-level 2030 forecasts for 
children and adolescents are more heterogeneous, with 
overweight and obesity prevalence estimated to increase to 
29–33% for children (aged 6–11 years) and 31–50% for 
adolescents (age 12–19 years). At the state level, forecasts 
among children or adolescents largely focused on individual US 
states or populations (eg, one from Georgia and another from 
Pennsylvania). No study contained national and state-level 
forecasts for all states, among all age groups.

Added value of this study
To our knowledge, our study is the first to report the historical 
and projected trends in overweight and obesity for older 
adolescents (aged 15–24 years) and adults (aged ≥25 years) 
from 1990 to 2021, with forecasts to 2050 for total number 
and prevalence at the national level and across all 50 states 
and Washington, DC. Additionally, we provide past, current, 
and forecasted national-level prevalence for children and 
younger adolescents (aged 5–14 years). In our analysis, 
we used all available national and subnational data in the USA 
and applied systematic adjustments to reconcile differences 
between self-reported and measured anthropometric data. 
We examined the differential surges of prevalences of 
overweight and obesity across age, sex, and state-level 
geography in the past three decades, and analysed how, if the 
current pattern holds, the future trajectory will affect the US 
population across the country.

Implications of all the available evidence
Our study highlights the need for greater investment in 
obesity prevention. The national and subnational analysis of 
historical trends highlights decades-long failure in tackling the 
epidemic. If the current pattern continues, more than 
250 million people living in the USA will have overweight or 
obesity by 2050. Given that obesity is caused by numerous 
complex factors (eg, urbanisation, flawed food and 
agricultural systems, food insecurity, and wealth inequality), 
a whole-of-government, Health in All Policies approach is 
required to impose multisectoral structural changes. Such 
structural changes might include legislative amendments to 
promote access to healthy foods, social welfare interventions, 
and improved regulation of the food, agricultural, and 
marketing sectors. Moreover, new-generation clinical 
treatments, including anti-obesity medications, will probably 
become a key option for obesity management. However, 
current access to these treatments is inequitable and their 
efficacy varies widely among individuals. Although they have a 
place within personalised comprehensive management plans, 
clinical treatments alone will not solve the current and future 
obesity epidemic. The next administration must urgently 
focus on population-level prevention and intervention.
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The increase in overweight and obesity among children 
and adolescents is particularly concerning.11–13 Data from 
the National Health and Nutrition Examination Survey 
(NHANES) found that nearly 20% of children and 
adolescents in the USA aged 2–19 years lived with 
obesity.14 Obesity during childhood and adolescence 
directly affects mental health, social interactions, and 
physical functioning (eg, sports participation and sleep 
quality), and can trigger serious diseases before reaching 
young adulthood.10,15–17 The effect of obesity among the 
younger population in the USA is becoming evident, 
with the prevalence of cardiovascular disease risk factors 
(eg, dyslipidaemia and hypertension) having increased 
over the past three decades,15 despite appearing steady in 
recent years.16–18 Moreover, the prevalence of 
type 2 diabetes has nearly doubled over the past 
two decades.19 Because obesity in childhood or 
adolescence is intergenerational and rarely resolves,20–23 it 
is a key predictor of adult obesity.24 Appropriate 
monitoring of the prevalence of overweight and obesity 
at the population level is crucial for anticipating future 
disease burden and managing an effective prevention-
focused response to rising levels of obesity.

Considerable geographical disparities in the prevalence 
of overweight and obesity in the USA have been 
documented.25–28 Some of the disparities are structurally 
determined and driven by variations in area-based 
demographic characteristics, socioeconomics, and 
environ mental factors.29–33 For instance, the concentration 
of so-called food deserts and food swamps,34 and the 
absence of safe open spaces in some areas, that are 
conducive to physical activity35 drive inequities in local 
obesity trends.36 Moreover, genetic predisposition 
exacerbates the susceptibility of some populations to 
environmental risk factors,37 causing significant racial 
and ethnic disparities in obesity.38 These systematic 
differences underscore the need for tailored policies to 
address these disparities across geographical areas.

To support urgent policy change and implementation, 
timely monitoring and forecasting of the prevalence of 
overweight and obesity are essential. Several studies have 
been published on historical trends of overweight and 
obesity at the national and state levels in the USA,11,39–41 
and a few have provided forecasts up to 2030.42–44

Methods 
Overview 
In this comprehensive study, we provide estimates of the 
prevalence of overweight and obesity for children and 
young adolescents (aged 5–14 years), older adolescents 
(aged 15–24 years),45 and adults (aged ≥25 years), by sex, 
from 1990 to 2021, with forecasts extending to 2050 for 
the absolute number of individuals with overweight and 
obesity among older adolescents and adults and for 
prevalence at both a national level and for all 50 states 
and Washington, DC. Additional forecasts for children 
and younger adolescents aged 5–14 years are provided at 

the national level. This manuscript was produced as part 
of the Global Burden of Diseases, Injuries, and Risk 
Factors Study (GBD) Collaborator Network and in 
accordance with the GBD Protocol and complies with 
GATHER (appendix 1 pp 34–35).

Definition of overweight and obesity
Overweight and obesity are defined using BMI, calculated 
as bodyweight in kg divided by the square of height in 
m (kg/m²). For individuals aged 18 years and older, a 
BMI of 25 kg/m² to less than 30 kg/m² is defined as 
overweight, and a BMI of 30 kg/m² or higher is defined 
as obese. The classifications for children and adolescents 
(younger than 18 years) were based on International 
Obesity Task Force (IOTF) criteria.46 The US Centers for 
Disease Control and Prevention (CDC) growth chart is a 
common alternative for assessing childhood obesity in 
the USA. In this study, we adopted the IOTF criteria in 
alignment with the approach from GBD 2021.3 Based on 
published validation studies, IOTF criteria seem to be 
more conservative than CDC criteria but the two remain 
generally consistent with each other.47,48

Data sources 
For this analysis, national and state-representative data 
on overweight and obesity were identified through a 
systematic review and literature search. Full information 
on the search strategy, inclusion criteria, and data 
extraction methods has been published previously.49,50 
Self-reported and directly measured heights, weights, 
and BMI data were included in our analysis. Studies 
were excluded if the samples were limited to specific 
subpopulations that were likely to be unrepresentative of 
the general population. Additionally, studies reporting 
overweight and obesity on the basis of alternative 
measures, such as waist circumference and waist-to-hip 
ratio, were excluded because there is no reliable method 
for accurate conversion of measurement to equivalent 
BMI-based prevalence estimates, and studies using BMI 
were by far the most numerous in all time periods.

134 data sources covering the period from 1980 to 2021 
were included. These sources included all major national 
US CDC surveys, such as the NHANES from 1991 to 2019, 
the Behavioral Risk Factor Surveillance System from 
1984 to 2021, the Gallup Daily Survey from 2008 to 2016, 
the National Health Interview Survey from 1980 to 2015, 
the National Youth Risk Behavior Surveillance System 
from 1999 to 2015, and the Study of Women’s Health 
Across the Nation from 1996 to 2006. Individual-level 
microdata were extracted from these surveys for all ages. 
Any data of a specific sex and age group with sample 
sizes smaller than ten individuals were excluded. After 
data extraction, we did rigorous quality checks to 
eliminate any duplications, inconsistencies, or 
implausible data entries. A list of data sources is in 
appendix 1 (pp 3–30) and is accessible via the Global 
Health Data Exchange.

See Online for appendix 1

For the Global Health Data 
Exchange see https://ghdx.

healthdata.org/

https://ghdx.healthdata.org/
https://ghdx.healthdata.org/
https://ghdx.healthdata.org/
https://ghdx.healthdata.org/
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Data standardisation 
BMI calculated from measured height and bodyweight 
was used as the reference for our analyses because it is 
generally unbiased. To ensure consistency with this 
standard, we made adjustments to self-reported data to 
correct for potential biases. Details of the bias correction 
method are in appendix 1 (pp 30–31). Briefly, using 
available US datasets with self-reported information and 
measured NHANES data, statistical models based on 
meta-regression—Bayesian, regularised, trimmed 
(MR-BRT)51 were developed to estimate bias correction 
coefficients specific to each sex (male and female), 5-year 
age group (from age 5 years to age ≥80 years), and decade 
(1990–2000, 2000–10, 2010–21). The bias correction 
coefficients were applied to self-reported prevalence data 
from individuals aged 15 years and older. Corrections 
were not made for children’s prevalence data (aged 
5–14 years), because these data were directly measured.

Estimation of the prevalence of overweight and obesity 
from 1990 to 2021
Spatiotemporal Gaussian process regression (ST-GPR) 
was used to generate a complete time series for the 
prevalence of overweight and obesity and the proportion 
of individuals with obesity among the population with 
overweight and obesity by age, sex, and year at the 
national level and for each state and Washington, DC, 
following a similar approach used in previous studies.49,50 
Briefly, we used a linear regression model to estimate 
the mean function of ST-GPR on the basis of covariates 
including age-standardised educational attainment level, 
the proportion of the population living in urban areas, 
and the proportion of the population working in 
agriculture at the state level. These covariates help 
capture some of the association between socioeconomic 
development and overweight and obesity.30,52–54 Detailed 
descriptions of the models are in appendix 1 (p 32). We 
then calculated the prevalence of obesity by multiplying 
the prevalence of overweight and obesity by the estimated 
proportion of individuals with obesity among the 
population with overweight and obesity. Throughout 
this process, we carefully propagated the uncertainty in 
the estimates by using draws for the calculation. The 
95% uncertainty intervals (UIs) for the final estimates 
were derived from the 2·5th and 97·5th percentiles of 
1000 draws from the posterior distribution of ST-GPR 
and from the calculation. Further details are in previous 
publications.49,50

Forecast of the prevalence of overweight and obesity 
from 2022 to 2050 
Forecasts were produced for a reference scenario that 
assumes the continuation of past trends and associations. 
Using prevalence estimates from 1990 to 2021 as inputs, 
we used a generalised ensemble modelling approach to 
forecast the prevalence of overweight and obesity, as well 
as the proportion of individuals with obesity among the 

population with overweight and obesity from 
2022 to 2050.55 This approach integrated 12 submodels to 
leverage their combined predictive strengths. Six of these 
submodels utilised annualised rate of change models 
with different recency weights, placing varying emphasis 
on recent year-over-year trends. The remaining 
six submodels used a two-stage MR-BRT spline model 
with different statistical models and fitting procedures, 
accounting for the Socio-demographic Index.55–57 The 
forecasted prevalence of obesity was then calculated by 
multiplying the forecasted prevalence of overweight and 
obesity by the forecasted proportion of individuals with 
obesity among the population with overweight and 
obesity, using the draws to derive 95%  UIs. Further 
details are in appendix 1 (pp 32–33). In addition to 
presenting the forecasted trend of prevalence over time 
and geography, we combined the forecasted 5-year age 
group prevalence from 2022 to 2050 with the estimates 
from 1990 to 2022 to examine the age-cohort pattern. 
Specifically, we converted the age-period data to age-
cohort data. For instance, the cohort aged 5–9 years 
in 1990 would reflect the 1981–85 cohort. Leveraging the 
forecast data, we presented the prevalence of overweight 
and obesity in this birth cohort until they reached the age 
of 65–69 years in 2050. Examining the age-cohort pattern 
enables us to detect changes in age patterns and shifts in 
the onset age by cohort.

Analyses were completed with R (version 4.4.0) and 
Python (version 3.10.6). 

Role of the funding source 
The funders of this study had no role in study design, 
data collection, data analysis, data interpretation, or the 
writing of the report.

Results
Prevalence of overweight and obesity in 2021
In 2021, an estimated 15·1 million (95% UI 13·5–16·8) 
children and young adolescents aged 5–14 years, 
21·4 million (20·2–22·6) adolescents aged 15–24 years, 
and 172 million (169–174) adults aged 25 years and older 
had overweight or obesity in the USA. The age-
standardised prevalence among children (aged 5–14 years) 
was estimated to be 36·2% (31·1–41·6) in males and 
37·2% (31·3–43·5) in females. The prevalence among 
adolescents (aged 15–24 years) was estimated to be 
46·7% (43·3–50·2) in males and 50·8% (46·7–54·9) in 
females. More adolescent females than males had obesity, 
with an estimated prevalence of 28·8% (25·4–32·5) and 
22·7% (20·3–25·1), respectively. The age-standardised 
overweight and obesity prevalence among individuals 
aged 25 years and older was estimated at 
75·9% (74·6–77·2) in males and 72·6% (70·8–74·3) in 
females. Similar to the sex difference among adolescents, 
more adult females than males had obesity, with an 
estimated prevalence of 45·6% (43·7–47·5) in females 
and 41·5% (40·1–43·2) in males.
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In 2021, for all 50 states and Washington, DC, the 
prevalence of overweight and obesity was over 40% in 
both sexes combined (appendix 2 p 3) and was generally 
higher in female adolescents than in male adolescents 
(aged 15–24 years; figure 1A, B). Among adolescent 
females, the highest prevalence was observed in 
Mississippi at 63·0% (95% UI 57·0–68·5), followed by 
Alabama at 59·4% (53·5–65·3) and Oklahoma at 
59·0% (52·9–65·0). Among males, the highest 
prevalence was observed in Texas at 52·4% (47·4–57·6), 
followed by West Virginia at 52·2% (46·9–57·9) and 
Oklahoma at 51·4% (45·6–56·9). Prevalence of obesity 
among female adolescents was above 20% for all states 
and Washington, DC, and above 30% for 20 states, with 
the highest prevalence observed in Mississippi 
(40·9% [35·1–46·5]; appendix 2 p 6). Among male 
adolescents, prevalence of obesity was above 20% in 

46 states, with the highest prevalence observed in 
Oklahoma at 29·6% (25·0–34·5), followed by Mississippi 
and West Virginia, at 28·5% (24·0–33·8) and 
27·7% (23·3–33·0), respectively (appendix 2 p 5).

In 2021, among adults, the estimated prevalence of 
overweight and obesity was high across all states 
(figure 1C, D). In males, prevalence ranged from 
70·6% (95% UI 68·4–72·5) in Colorado to 
80·6% (78·5–82·6) in North Dakota, and was lowest in 
Washington, DC, at 65·3% (62·7–68·0). Among females, 
prevalence ranged from 63·7% (61·2–66·4) in Hawaii to 
79·9% (77·8–81·8) in Mississippi. Broader geographical 
variations were observed in terms of estimated prevalence 
of obesity (appendix 2 pp 7–8). Among males, the 
prevalence of obesity ranged from 30·4% (27·8–33·2) in 
Washington, DC, to 50·5% (47·9–53·1) in West Virginia. 
Prevalence was over 40% in 39 states and over 45% in 

Figure 1: Estimated age-standardised prevalence of overweight and obesity in 50 US states and Washington, DC, in 2021, for adolescents and adults, by sex
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14 states (West Virginia, Kentucky, Iowa, North Dakota, 
Oklahoma, Arkansas, Alabama, Nebraska, Mississippi, 
Kansas, Ohio, Louisiana, Missouri, and Texas). Among 
females, the prevalence of obesity ranged from 
36·0% (33·3–38·7) in Hawaii to 55·9% (53·2–58·5) in 
Mississippi. Prevalence was over 40% in 48 states and 
over 50% in 13 states (Mississippi, Louisiana, West 
Virginia, Alabama, Arkansas, South Carolina, Oklahoma, 
Indiana, Kentucky, Ohio, Iowa, Kansas, and Michigan).

Prevalence of obesity by age 
National levels of obesity across age groups in 2021 are 
shown by sex in figure 2. At ages 5–9 years, the estimated 
prevalence of obesity among males was 13·9% (9·9–18·3) 
and that among females was 15·2% (10·2–21·0). These 
sex differences widened during adolescence. Among 
females, substantial increases were observed in mid and 
late adolescence, with the prevalence increasing from 
16·3% (11·3–22·8) in those aged 10–14 years to 
24·6% (20·2–29·0) in those aged 15–19 years, and 
increasing again to 33·3% (28·0–38·9) in those aged 
20–24 years. For males, estimated prevalence of obesity 
remained relatively stable between the ages of 
10 years and 19 years but began to rise thereafter, 
increasing from 18·6% (15·7–21·7) among those aged 
15–19 years to 27·1% (23·3–30·9) in those aged 
20–24 years.

Among adults in 2021, by age 25 years, an estimated 
41·8% (95% UI 35·9–47·7) of females had obesity 
compared with 33·9% (29·7–38·5) of males. The 
prevalence of obesity rose steadily with age, peaking at 
48·7% (42·3–54·6) for females aged 50–54 years. For 
males, obesity prevalence peaked slightly earlier, at 
46·8% (41·4–51·6) among those aged 45–49 years. The 
prevalence of obesity steadily declined from its peak, with 
the steepest drop observed around age 75 years for both 
sexes. Across states and Washington, DC, some variation 
was observed. The youngest peak among males was 
observed at age 40–44 years in seven states: Alabama, 
Indiana, Massachusetts, Montana, New Hampshire, North 
Dakota, and Wisconsin, where the estimated prevalence 
ranged from 43·8% (36·2–51·3) to 56·2% (47·8–64·4). The 
oldest peak was observed in North Carolina, with an 
estimated prevalence of 49·7% (42·3–57·4) at age 
60–64 years. Among females, the youngest peak was 
observed at age 30–34 years in Rhode Island, with an 
estimated prevalence of 45·9% (36·7–55·6). Arizona and 
North Dakota observed the oldest peaks at ages 65–69 years, 
with estimated prevalence rates of 47·8% (38·5–57·1) and 
50·9% (42·0–59·6), respectively (appendix 2 pp 70–93).

Changes in the prevalence of overweight and obesity, 
1990–2021
At the national level, the estimated percentage change in 
prevalence of overweight and obesity combined increased 
linearly between 1990 and 2021 among children and 
adolescents aged 5–14 years (figure 3A, B). Between 

1990 and 2021, the percentage change in the prevalence of 
overweight and obesity was 46·7% (95% UI 10·7–87·7) in 
males and 59·6% (14·0–117·5) in females aged 5–14 years, 
with the prevalence of obesity rising at a much more rapid 
pace than the prevalence of overweight alone. The 
increases in prevalence among adolescents aged 
15–24 years were even greater (figure 3C, D; appendix 2 
pp 9, 11, 13, 24). At the national level, between 1990 and 2021, 
the percentage change in the prevalence of overweight and 
obesity in adolescents aged 15–24 years was 48·6% 
(35·7–63·0) among males and 95·9% (74·5–119·6) among 
females (appendix 2 p 24), with much of the increase being 
driven by a sharp rise in obesity (mean change in 
prevalence of 158·4% [123·9–197·4] among males and 
185·9% [139·4–237·1] among females). By state, the 
percentage change in prevalence of overweight and obesity 
was more than 50% among male adolescents in 20 states, 
with the most prominent increases observed in Utah, New 
Mexico, Texas, Alabama, and Arizona (appendix 2 pp 9, 24). 
The increase was much more substantial among female 
adolescents, with percentage changes of over 50% in all 
states, and Washington, DC, over 100% in 21 states, and 
over 145% in two states, Arizona and Alabama. The 
increase in the prevalence of obesity outpaced that of 
overweight in all states. For adolescent males, the 
percentage change in prevalence was more than 
100% in 49 states and Washington, DC, with the highest 
increase observed in Utah (267·7% [153·6–405·7]), 
followed by New Mexico (264·3% [160·4–398·9]) and 
Alabama (262·2% [153·0–401·6]). For female adolescents, 
increases in the prevalence of obesity were even larger, 
with every state and Washington, DC recording an at least 
100% increase, and the largest surge was in Nebraska 
(309·2% [183·8–478·7]), followed by Oklahoma (303·9% 
[190·1–446·9]) and Minnesota (276·7% [179·4–386·3]; 
figure 4A).

Figure 2: Sex-specific prevalence of obesity, by age group, in 2021 in the USA
Shaded areas indicate 95% uncertainty intervals.
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Figure 3: Estimated and projected prevalence of overweight and obesity combined, prevalence of overweight, and prevalence of obesity in children and 
young adolescents, older adolescents, and adults, by sex, from 1990 to 2050 in the USA
Grey shaded areas show 95% uncertainty intervals, and the dotted vertical line indicates the point from which prevalence estimates start to be forecasts.
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(Figure 4 continues on next page)
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Among adults, at the national level, the estimated 
percentage change in prevalence of overweight and 
obesity was 25·6% (95% UI 22·7–28·6) for males and 
47·9% (43·2–52·4) for females between 1990 and 2021 
(figure 3E, F; appendix 2 p 25). By state, the largest 
percentage changes in the prevalence of overweight and 

obesity among males were in New Mexico 
(38·7% [32·8–44·9]), Arizona (38·5% [33·0–44·5]), and 
Hawaii (37·9% [31·3–45·7]). Among females, the largest 
percentage changes in the prevalence of overweight and 
obesity were in New Mexico (63·7% [55·1–73·0]), 
Rhode Island (60·4% [51·8–69·5]), and Arizona 
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(Figure 4 continues on next page)



Articles

www.thelancet.com   Vol 404   December 7, 2024 2287

(Figure 4 continues on next page)

USA

Alabama

Alaska

Arizona

Arkansas

California

Colorado

Connecticut

Delaware

Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan

Minnesota

Mississippi

Missouri

Montana

1990 2021 2050

Percentage
change

1990–2021

Percentage
change

2022–50 1990 2021 2050

Females Males

Percentage
change

1990–2021

Percentage
change

2022–50

B Adults (aged ≥25 years)

22·8%
(22·0 to 23·6)

23·7%
(22·3 to 25·2)

25·7%
(23·4 to 28·3)

20·2%
(18·8 to 21·7)

25·0%
(22·8 to 27·1)

20·8%
(19·7 to 21·9)

19·4%
(17·9 to 21·0)

19·9%
(18·4 to 21·6)

25·9%
(24·0 to 27·8)

22·7%
(20·9 to 24·4)

21·7%
(20·3 to 23·0)

17·4%
(16·2 to 18·8)

21·6%
(20·3 to 23·1)

24·1%
(22·8 to 25·4)

27·0%
(25·7 to 28·4)

23·4%
(21·9 to 24·9)

22·2%
(20·3 to 24·2)

24·9%
(23·6 to 26·3)

27·9%
(26·1 to 29·8)

22·2%
(20·5 to 23·9)

23·3%
(21·9 to 24·6)

18·9%
(17·7 to 20·2)

26·1%
(24·6 to 27·6)

20·7%
(19·4 to 21·8)

29·9%
(28·2 to 31·7)

24·1%
(22·6 to 25·7)

20·1%
(18·7 to 21·5)

45·6%
(43·7 to 47·5)

52·8%
(50·1 to 55·3)

44·7%
(41·8 to 47·8)

44·2%
(41·3 to 47·1)

52·6%
(50·0 to 55·4)

41·5%
(39·2 to 43·8)

37·1%
(34·7 to 39·7)

42·4%
(39·8 to 45·1)

48·6%
(46·0 to 51·2)

41·8%
(39·0 to 44·5)

48·7%
(46·0 to 51·3)

36·0%
(33·3 to 38·7)

43·9%
(41·1 to 46·7)

46·5%
(43·9 to 49·1)

50·9%
(48·4 to 53·5)

50·6%
(48·0 to 53·2)

50·2%
(47·8 to 52·8)

50·9%
(48·0 to 53·5)

53·1%
(50·5 to 55·7)

44·4%
(41·5 to 47·2)

47·9%
(45·6 to 50·4)

38·5%
(35·9 to 41·1)

50·1%
(47·6 to 52·5)

42·9%
(40·4 to 45·3)

55·9%
(53·2 to 58·5)

49·0%
(46·2 to 51·6)

42·4%
(39·6 to 45·3)

58·8%
(51·1 to 64·1)

68·7%
(60·2 to 74·6)

55·0%
(45·9 to 63·1)

58·7%
(48·3 to 66·3)

68·7%
(59·7 to 75·0)

52·4%
(42·5 to 61·2)

50·1%
(38·7 to 56·8)

56·9%
(46·3 to 65·4)

63·4%
(53·8 to 69·9)

52·9%
(45·1 to 60·2)

63·7%
(53·6 to 71·0)

46·6%
(38·5 to 55·2)

55·8%
(50·8 to 63·3)

59·2%
(49·4 to 66·6)

65·5%
(56·9 to 71·5)

67·2%
(57·5 to 73·4)

67·8%
(56·2 to 74·0)

66·2%
(59·0 to 72·3)

67·2%
(59·5 to 73·5)

57·7%
(49·6 to 65·3)

60·5%
(51·8 to 67·7)

49·7%
(47·0 to 52·6)

63·8%
(55·4 to 70·7)

57·0%
(45·9 to 64·6)

69·2%
(61·7 to 74·8)

63·6%
(55·1 to 71·0)

56·6%
(46·3 to 64·7)

99·9%
(88·8 to 111·1)

122·8%
(105·8 to 141·2)

74·1%
(54·6 to 95·4)

119·0%
(98·8 to 140·5)

111·1%
(92·1 to 131·6)

99·9%
(85·0 to 117·3)

91·7%
(72·9 to 113·2)

113·5%
(92·5 to 135·9)

87·6%
(72·0 to 106·9)

84·8%
(66·5 to 105·5)

124·7%
(108·0 to 142·7)

106·9%
(84·5 to 130·1)

102·9%
(84·0 to 121·6)

93·1%
(77·7 to 108·9)

88·3%
(75·0 to 102·7)

116·4%
(100·0 to 135·2)

127·2%
(106·3 to 150·4)

104·4%
(88·0 to 120·7)

90·2%
(74·3 to 106·0)

100·5%
(80·7 to 123·6)

105·9%
(90·1 to 122·5)

103·4%
(83·8 to 122·6)

92·2%
(77·7 to 106·8)

107·7%
(89·7 to 124·4)

87·0%
(73·2 to 101·3)

103·3%
(87·0 to 120·7)

111·2%
(91·6 to 132·1)

28·6%
(13·5 to 39·3)

30·1%
(15·7 to 41·1)

22·9%
(6·1 to 40·6)

32·5%
(12·9 to 48·1)

30·4%
(15·2 to 42·2)

26·1%
(5·9 to 47·8)

34·9%
(7·9 to 49·8)

34·3%
(13·2 to 52·9)

30·3%
(13·6 to 43·1)

26·2%
(10·6 to 41·5)

30·9%
(11·6 to 44·9)

29·0%
(10·5 to 51·2)

27·2%
(15·9 to 43·7)

27·3%
(9·9 to 42·4)

28·5%
(13·8 to 39·6)

32·5%
(15·4 to 44·1)

34·9%
(13·1 to 47·4)

30·1%
(17·6 to 41·0)

26·4%
(13·4 to 38·1)

29·7%
(14·0 to 45·4)

26·3%
(10·1 to 40·2)

29·1%
(26·2 to 32·7)

27·3%
(12·5 to 41·5)

32·7%
(10·1 to 50·3)

23·6%
(11·4 to 34·0)

29·6%
(13·9 to 43·8)

33·4%
(12·5 to 51·8)

18·6%
(18·0 to 19·2)

19·3%
(17·9 to 20·8)

19·6%
(17·5 to 21·6)

17·9%
(16·6 to 19·2)

20·1%
(18·0 to 22·3)

16·6%
(15·5 to 17·7)

14·0%
(12·7 to 15·4)

17·7%
(16·2 to 19·2)

19·7%
(17·8 to 21·8)

17·5%
(16·4 to 18·8)

17·1%
(15·8 to 18·4)

16·5%
(15·3 to 17·9)

17·7%
(16·4 to 19·1)

20·1%
(18·7 to 21·4)

21·2%
(19·9 to 22·7)

21·9%
(20·4 to 23·4)

19·2%
(17·3 to 21·2)

20·0%
(18·6 to 21·3)

20·3%
(18·5 to 22·2)

19·5%
(18·1 to 21·1)

17·8%
(16·5 to 19·2)

18·1%
(16·8 to 19·4)

21·5%
(20·0 to 23·0)

18·4%
(17·2 to 19·6)

21·3%
(19·5 to 23·1)

20·0%
(18·5 to 21·4)

15·8%
(14·5 to 17·3)

41·5%
(40·1 to 43·2)

46·4%
(43·8 to 49·0)

41·7%
(39·0 to 44·5)

41·9%
(39·4 to 44·4)

46·7%
(44·1 to 49·5)

36·7%
(34·4 to 39·0)

33·6%
(31·4 to 36·0)

40·1%
(37·7 to 42·7)

43·2%
(40·2 to 46·0)

38·9%
(36·6 to 41·5)

42·4%
(40·0 to 44·8)

38·0%
(35·3 to 40·7)

41·5%
(39·1 to 43·9)

42·9%
(40·6 to 45·3)

44·9%
(42·4 to 47·6)

47·8%
(45·3 to 50·2)

45·7%
(43·5 to 48·0)

48·1%
(45·5 to 50·7)

45·4%
(43·0 to 47·9)

42·6%
(40·2 to 45·2)

41·4%
(38·9 to 43·9)

37·2%
(34·9 to 39·4)

43·9%
(41·5 to 46·3)

42·7%
(40·3 to 45·2)

46·1%
(43·6 to 48·8)

45·3%
(42·8 to 48·0)

39·0%
(36·5 to 41·7)

55·3%
(47·7 to 61·8)

62·8%
(54·4 to 70·7)

55·2%
(44·9 to 65·4)

56·9%
(46·7 to 65·8)

62·9%
(53·6 to 71·3)

48·2%
(37·9 to 59·6)

48·5%
(35·5 to 58·5)

55·2%
(44·6 to 63·9)

57·8%
(48·1 to 67·2)

50·2%
(42·0 to 62·0)

57·9%
(47·4 to 67·1)

50·7%
(41·7 to 60·6)

54·6%
(48·3 to 63·4)

57·3%
(46·8 to 66·3)

59·7%
(51·5 to 68·1)

64·1%
(55·2 to 70·6)

62·8%
(51·5 to 70·9)

65·7%
(58·2 to 72·7)

58·8%
(50·5 to 69·3)

58·0%
(49·0 to 65·9)

55·1%
(45·4 to 62·4)

48·0%
(41·7 to 54·0)

57·0%
(48·9 to 65·5)

58·1%
(46·8 to 67·8)

59·4%
(51·4 to 68·7)

60·7%
(51·5 to 69·9)

52·8%
(43·0 to 61·2)

123·6%
(112·4 to 136·4)

140·1%
(119·1 to 164·1)

113·8%
(88·8 to 142·8)

134·6%
(113·4 to 159·3)

132·5%
(105·5 to 162·2)

121·2%
(102·8 to 141·9)

140·9%
(114·5 to 171·3)

127·4%
(105·5 to 152·8)

119·6%
(93·9 to 146·3)

122·3%
(103·5 to 144·2)

148·3%
(125·1 to 174·7)

130·2%
(105·5 to 156·6)

134·4%
(112·3 to 158·4)

114·1%
(96·3 to 134·5)

112·2%
(93·8 to 132·1)

118·8%
(100·5 to 138·7)

138·7%
(112·5 to 168·7)

141·2%
(121·0 to 161·8)

124·1%
(100·8 to 150·0)

118·7%
(98·5 to 140·4)

132·5%
(111·8 to 156·3)

106·6%
(87·3 to 126·8)

104·6%
(88·1 to 124·1)

132·7%
(111·9 to 154·0)

116·8%
(95·2 to 139·0)

127·2%
(107·5 to 150·5)

147·1%
(122·4 to 174·4)

32·8%
(15·7 to 48·0)

35·5%
(18·9 to 52·3)

32·5%
(9·7 to 56·2)

35·7%
(13·5 to 55·6)

34·7%
(16·2 to 53·6)

31·4%
(7·7 to 63·1)

44·2%
(8·8 to 72·7)

37·3%
(13·8 to 58·0)

33·5%
(15·3 to 54·3)

29·0%
(10·9 to 58·7)

36·4%
(13·1 to 57·8)

33·3%
(13·0 to 58·5)

31·6%
(19·6 to 50·9)

33·3%
(11·5 to 55·9)

32·8%
(15·8 to 52·4)

34·2%
(16·0 to 47·7)

37·3%
(13·8 to 55·0)

36·6%
(21·7 to 50·6)

29·7%
(13·5 to 52·3)

36·1%
(18·0 to 53·9)

33·0%
(11·9 to 50·2)

28·8%
(15·4 to 43·2)

30·1%
(13·8 to 51·1)

36·2%
(12·0 to 58·5)

29·0%
(13·7 to 47·7)

33·9%
(15·7 to 54·8)

35·2%
(12·0 to 55·1)



Articles

2288 www.thelancet.com   Vol 404   December 7, 2024

(59·9% [50·8–69·0]; appendix 2 p 25). Between 
1990 and 2021, the prevalence of obesity increased at a 
much steeper rate, with a percentage change in 
prevalence of 123·6% (112·4–136·4) among males and 
99·9% (88·8–111·1) among females (figure 4B; 
appendix 2 pp 15–20). For males, the percentage 

change in prevalence was more than 100% in 
49 states, with the greatest increases observed in 
New Mexico (171·4% [143·5–200·0]), followed by 
Oklahoma (165·5% [139·4–192·8]) and Georgia 
(148·3% [125·1–174·7]). For females, the percentage 
change in prevalence was more than 100% in 32 states, 

Figure 4: Estimated and projected age-standardised prevalence and percentage change in prevalence of obesity among older adolescents (aged 15–24 years; A) and adults (aged ≥25 years; B), 
by sex, for 1990, 2021, and 2050 in the USA at the national level and across 50 states and Washington, DC
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47·8%
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with New Mexico having the greatest increase of 
149·2% (125·8–174·6), followed by Kansas at 127·2% 
(106·3–150·4) and Georgia at 124·7% (108·0–142·7).

Forecasts of overweight and obesity to 2050
Assuming a reference scenario where past trends and 
patterns persist, we forecast that, by 2050, an additional 
3·33 million children and early adolescents (age 
5–14 years) and 3·41 million adolescents (age 15–24 years) 
will have overweight or obesity. This will result in a total 
of 43·1 million (95% UI 37·2–47·4) children and 
adolescents (ages 5–24 years) with overweight or obesity, 
of whom 24·0 million (19·7–27·2) will be classified as 
having obesity (appendix 2 pp 21, 94). By 2050, the 
prevalence of overweight and obesity in children (aged 
5–14 years) is projected to reach 45·1% (37·1–51·7), and 
the prevalence of obesity is projected to reach 
22·6% (17·4–27·4). For adolescents (aged 15–24 years), 
the prevalence of overweight and obesity is projected to 
reach 57·3% (50·0–62·6), with obesity alone projected to 
reach 34·2% (28·5–38·7). Obesity among females aged 
5–24 years is forecast to continue to dominate the trend, 
with a wider sex gap projected in older adolescents (aged 
15–24 years). Among children (aged 5–14 years), 
percentage change in the prevalence of obesity is 
projected to be 41·2% (18·6–57·5) in males and 
45·2% (20·1–67·8) in females compared with 2021 levels. 
By 2050, the prevalence of obesity in this age group is 
projected to be 22·5% (16·8–28·1) in males and 
22·7% (16·5–29·6) in females. Among male adolescents 
(aged 15–24 years), the percentage change in the 
prevalence of obesity between 2021 and 2050 is projected 
to be 35·0% (17·3–47·8), rising to a prevalence of 
30·6% (24·9–35·3) by 2050. In female adolescents (aged 
15–24 years), the estimated percentage change in 
prevalence of obesity between 2022 and 2050 is 
32·0% (15·2–45·9), reaching a projected prevalence of 
38·0% (30·8–44·2) by 2050, resulting in a more than 
7% difference in prevalence between males and females 
(figure 4A).

By 2050, prevalence of obesity among males aged 
15–24 years is projected to be over 30% in 32 states, with 
forecasts as high as 43·0% (95% UI 31·1–51·7) for 
Oklahoma (figure 4A), with the percentage changes in 
the prevalence of obesity between 2021 and 2050 
projected to be over 45% in Idaho, Utah, Oregon, 
Minnesota, and Oklahoma. Among females aged 
15–24 years, 47 states and Washington, DC, are predicted 
to have a prevalence of obesity over 30%, with the highest 
rates expected in Oklahoma, Mississippi, Arkansas, and 
Alabama (all exceeding 50%; figure 4A). Because 
percentage changes in the prevalence of obesity 
in 1990–2021 were greater among adolescent females 
than among adolescent males, the forecasted rise in 
obesity among females is less rapid than among males, 
with the largest percentage change projected to be in 
Utah (50·8% [14·1–80·4]), followed by Montana 

(46·9% [12·2–80·8]; figures 3C–D, 4A). The largest 
numbers of adolescents with obesity will continue to be 
in California and Texas, with an estimated 1·53 million 
(1·25–1·89) and 1·49 million (1·20–1·75) adolescents 
being obese by 2050, respectively (appendix 2 p 22). 
However, New York is projected to surpass Florida to 
become the state with the third largest number of 
adolescents with obesity in the nation (appendix 2 p 94).

The number of adults with overweight and obesity is also 
forecast to increase substantially from 2021 to 2050. With 
an additional 41·4 million individuals, the total number of 
people with overweight and obesity aged 25 years and older 
is forecast to be 213 million (95% UI 202–221) in 2050, of 
whom 146 million (127–161) will have obesity 
(appendix 2 p 94). The projected prevalence of overweight 
and obesity in 2050 is estimated to be 81·1% (77·9–84·5) in 
adult males and 82·1% (76·7–85·7) in adult females 
(appendix 2 p 25). The prevalence of obesity is projected to 
increase at a more rapid rate than overweight, and faster 
among males than females (figure 3E, F). In males, the 
percentage change in the prevalence of obesity from 
2021 to 2050 is estimated to be 32·8% (15·7–48·0), with a 
prevalence of 55·3% (47·7–61·8) in 2050 (figure 4B). For 
females, the percentage change in the prevalence of obesity 
from 2021 to 2050 is estimated to be 28·6% (13·5–39·3), 
with a prevalence of 58·8% (51·1–64·1) in 2050. Among 
males in 2050, 45 states are expected to have a prevalence of 
obesity of over 50%, with 11 states exceeding 60% (figure 4B). 
The highest prevalence of obesity is projected to be in West 
Virginia, estimated at 68·6% (60·7–75·0), followed by 
Kentucky at 65·7% (58·2–72·7) and Iowa at 
64·1% (55·2–70·6). In terms of relative change, the largest 
increases are expected in Colorado and New Mexico, where 
the percentage change in the prevalence of obesity is 
predicted to be 44·2% (8·8–72·7) and 41·2% (17·0–64·2), 
respectively. Among females, except for Massachusetts and 
Hawaii, all 48 states and Washington, DC, are projected to 
have a prevalence of obesity of over 50%, with 12 states 
exceeding 65% (figure 4B). The highest prevalence is 
expected in Mississippi (69·2% [61·7–74·8]), followed 
by West Virginia (69·0% [61·6–73·9]), and Alabama 
(68·7% [60·2–74·6]). The largest percentage changes are 
expected in Kansas (34·9% [13·1–47·4]) and Colorado 
(34·9% [7·9–49·8]). The highest numbers of adults with 
obesity will continue to be in California (16·4 million 
[13·3–19·7]) and Texas (14·4 million [12·1–16·4]; 
appendix 2 pp 22).

Cohort trajectories 
Combining both historical estimates and forecast 
projections, trends in the prevalence of obesity across 
successive cohorts at the national level are presented in 
figure 5 and appendix 2 (p 23). For both males and females 
across birth cohorts the prevalence of obesity increased 
most rapidly between the ages of 20 years and 30 years, 
and it started to decline around the age of 70 years. At any 
given age, each successive birth cohort had a progressively 
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higher prevalence of obesity. For example, at age 50 years, 
the 1945 birth cohort of females had a prevalence of 
33·2% (95% UI 30·6–35·9). In each subsequent 5-year 
cohort, the prevalence increased by an average of 
approximately 6%. The 1970 birth cohort, which reached 
age 50 years in 2020, had a prevalence of obesity in 2020 of 
48·2% (42·4–53·5). Forecast results suggest that by the 
time the 2000 birth cohort reaches age 50 years in 2050, 
the projected obesity prevalence will be 61·5% (51·0–69·4).

Comparing select cohorts across three different 
generations of females—those born in 1960, 1980, 
and 2020—showed that the onset of obesity has become 
earlier over subsequent generations. For the 1960 females’ 
birth cohort, at the age of 45 years, the prevalence of 
obesity was estimated to be 39·3% (95% UI 36·5–42·0). 
In contrast, a similar level of prevalence was reached at 
age 30 years in the 1980 birth cohort and is projected to 
be reached at age 20 years in the 2020 birth cohort. A 
similar pattern was observed in males. For the 1960 males’ 
birth cohort, at age 45 years the prevalence of obesity was 
estimated to be 35·9% (33·7–38·0). Conversely, the same 
level of prevalence was reached at age 30 years in 
the 1980 birth cohort and is projected to be surpassed at 
age 25 years in the 2020 birth cohort.

Discussion 
In this comprehensive analysis of the prevalence of 
overweight and obesity in the USA at national and state 
levels from 1990 to 2021, with projections to 2050, we 
found that nearly three-quarters of the adult population 

(aged ≥25 years) had overweight or obesity in 2021. The 
prevalence of obesity rose especially rapidly, doubling in 
the past three decades in both adult males and females. 
Our forecasts suggest that without immediate action, by 
2050, the prevalence of overweight and obesity in adults 
will exceed 80% nationwide. The rate of increase in the 
prevalence of obesity among males will continue to 
overtake that among females and the high prevalence of 
obesity will continue to be concentrated in the 
southern states, such as Alabama, Arkansas, Kentucky, 
Louisiana, Mississippi, Oklahoma, South Carolina, and 
West Virginia. However, other states, including Colorado 
and New Mexico, that are forecast to have some of the 
largest relative increases, might soon catch up.

The prevalence of child and adolescent (aged 
5–24 years) overweight and obesity has changed 
substantially in the past 30 years, with the highest 
percentage increase of 95·9% observed among female 
adolescents aged 15–24 years between 1990 and 2021. 
Despite some past indications that rates among children 
and adolescents had plateaued in most high-income 
countries,58–61 including in the USA,60,61 our forecasts show 
little evidence of stabilisation. By 2050, we project that an 
additional 6·73 million children and adolescents (aged 
5–24 years) will have overweight or obesity compared 
with 2021. The increase in obesity is expected to outpace 
the increase in overweight, with more than one in 
five children and younger adolescents (aged 5–14 years) 
and at least one in three older adolescents (aged 
15–24 years) experiencing obesity in 2050. Moreover, sex 

Figure 5: Prevalence of obesity by age across birth cohorts for males (A) and females (B)
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inequities are forecast to widen over time. Although a 
high prevalence of obesity is forecast for adolescent 
males (>35% prevalence in those aged 15–24 years) in 
Oklahoma, Mississippi, West Virginia, Indiana, Alabama, 
New Mexico, Louisiana, Kansas, Missouri, Alaska, and 
Tennessee, given the intergenerational risks of obesity,21 
it is particularly concerning that more than 50% of 
adolescent females (aged 15–24 years) are forecast to have 
obesity in Mississippi, Arkansas, Oklahoma, and 
Alabama in 2050. Although these patterns in late 
adolescence are consistent with puberty-related sex 
differences in fat mass, the magnitude of the difference 
in prevalence signals that interventions need to be 
tailored by sex.62 Population-wide obesity in the USA is 
the result of excessive energy intake and limited physical 
activity, both of which have become socially normal.63 An 
alternative view purports that obesity is a complex disease 
that can be caused by various factors triggering energy 
imbalance.64,65 As outlined in the 2019 Lancet Commission 
on the global syndemic of obesity, undernutrition, and 
climate change5 this energy imbalance reflects repeated 
exposure to intense and multiplying commercial, social, 
and structural drivers across interacting systems 
(eg, food and agriculture, urban design, land use, and 
transportation).66 In the past decade increasing attention 
has been paid to the commercial determinants of obesity, 
including the role that industry (eg, transnational food 
and beverage manufacturers) plays in manipulating the 
food environment, consumer behaviours (eg, via 
marketing and pricing), and fiscal policy via highly 
resourced lobbying forces.5,67,68 Indeed the resulting 
commercial profits associated with obesity are sub-
stantial for many industries (eg, the food industry and 
pharmaceutical industry).68–70 Aligning with the 
2019 Commission report,5 the 2023 American Academy 
of Pediatrics (AAP) clinical practice guideline for the 
evaluation and treatment of children and adolescents 
with obesity71 now acknowledges that obesity is an 
embedded social issue, with complex drivers interacting 
across public policy, society, community, and built 
environments.71 In the past three decades, the USA has 
undergone extensive economic, demographic, and 
technological transitions that have triggered profound 
changes to agriculture practices, food security, food 
supply systems, commercialisation, urbanisation, dens-
ifi cation, neighbourhood liveability, sedentariness, and 
wealth and educational inequalities, coupled with 
underlying structural racism and gender inequalities, 
that all interact to drive population-wide obesity.36,63,72,73

Effective policy has not kept up with these substantial 
transitions in bodyweight and body composition,74 which 
are most concerning in the young. Because obesity in 
adolescence rarely resolves,20,28,75 this cohort will likely 
increasingly garner health comorbidities as they age, 
including diabetes, cardiovascular disease, kidney 
disease, cancer, infertility, mental health disorders, and 
premature death.50,76,77 Beyond individuals, health system 

and economic costs will be equally striking among a 
population where over half of children and adolescents 
aged 5–24 years are forecast to have overweight or obesity 
in 2050.7,8,78 Finally, the intergenerational effects of obesity 
indicate that urgent investments are needed to change 
these trajectories for the benefit of the current population 
of children and adolescents, the future adult population, 
and the next generation.21,22

Given the chronicity of obesity once established,20 along 
with the substantial social and health system costs,6 
prevention needs to become a much more dominant focus 
of obesity control. Preventing new cases of childhood 
obesity can be achieved by investing in preconception and 
perinatal interventions to circumvent intergenerational 
transmission.22,79 The ideal prevention target age group 
would be adolescents entering their reproductive years 
(aged 15–24 years),80 of whom 21 million were estimated to 
have overweight or obesity in 2021—and without 
immediate action, this number will increase by another 
3·41 million by 2050. To prevent the next generation from 
following a similar trajectory, actions are particularly 
urgent in states where close to 60% of female adolescents 
of childbearing age already have established overweight or 
obesity (eg, Mississippi and Alabama). Government policy 
priorities should be directed to funding-controlled 
intervention studies, including for maternal preconception 
obesity, given the scarcity of current evidence and 
investment.22

Most historical intervention efforts targeting children 
and adolescents have emphasised lifestyle-based 
behavioural interventions, such as current recommenda-
tions by the AAP and by the US Preventive Services Task 
Force.60,71,81 These individual-level programmes typically 
cannot address the complex drivers of obesity (eg, 
commercial determinants),82 require high contact time 
with specialised tertiary health professionals (≥26 h over 
1 year) and only have moderate and unsustained success.83 
Families whose children have obesity often do not have 
the insurance coverage required to access this level of 
care, and programmes are only available in select urban 
areas of the USA,84 notwithstanding efforts to improve 
coverage.84,85 Maintaining healthy bodyweight during 
childhood and adolescence is also hindered by genetic 
predisposition for obesity,86 and by the incomplete 
maturation of executive functions, which heightens 
impulsivity in the face of commercial exploitations.86 
Additionally, by adulthood, obesity becomes increasingly 
difficult to resolve because isolated attempts at lifestyle 
modification are likely to be overwhelmed by the body’s 
physiological defence to store, rather than to lose, adipose 
tissue (eg, bodyweight set point).87,88

Therefore, given the complexity of the drivers of 
overweight and obesity in children and adolescents, 
expecting behavioural interventions alone to produce 
sustainable and sufficient reductions in adiposity is quite 
unrealistic. Structural determinants need to be addressed 
with structural interventions (ie, legislative changes to 
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address commercial determinants67) if we are to avoid the 
currently forecasted 2050 rates of overweight and obesity. 
According to the 2019 Lancet Commission on the global 
syndemic of obesity, undernutrition, and climate 
change,5 radical political and social movement is required 
to create sustainable and pro-ecological solutions. Rather 
than relying on individual agency,89 intervention efforts 
should be redirected, coordinated, intersectoral, policy-
based, equity-focused, and population-wide.58,90,91 The 
WHO Global Action Plan for the Prevention and Control 
of Noncommunicable Diseases 2013–2020 recommends 
whole-of-government approaches to policy92 with the 
World Obesity Federation encouraging political leaders 
to safeguard regulations and policy making from 
commercial industry interference and lobbying.93 In 
the USA, some federal and state-level efforts have been 
made in the past, such as the Childhood Obesity Task 
Forces established in 2010 by state legislature,94 sugar-
sweetened beverage taxes, school physical activity 
policy,95,96 and the 2022 White House Conference 
on Hunger, Nutrition, and Health and associated 
2030 targets.97 Investments from federal agencies, such 
as the US Department of Agriculture, the CDC, and the 
National Collaborative on Childhood Obesity Research, 
have been speculated to have curbed what otherwise 
could have been epidemic growth in obesity.44 Yet, despite 
these efforts, the prevalence of obesity has not 
substantially reduced.74 Investment should now extend 
beyond government to industry,5 and federal policy 
makers must look beyond short-term political goals to 
organise actions beyond the health sector to include 
education, social welfare, food and agricultural systems, 
and marketing sectors at national and community levels, 
and within domestic households.5,66,98

Examples of promising multifaceted, whole system 
approaches are emerging, with the most successful 
obesity interventions targeting multiple drivers across 
different sectors.98–101 Recent evaluations of obesity policy 
in the USA95 and other high-income countries102,103 should 
be harnessed, noting that other high-income countries 
have more comprehensive national-level multisectoral 
obesity policies.104 Urgent action is needed due to the lag 
between policy implementation and effect.74 Interventions 
and policies need to be age-appropriate,71,98 including 
interventions adapted for pregnant women and early 
feeding practices.80 While school-aged children and 
young adolescents (aged 5–14 years) attend health 
services with their parents, who often direct their health 
and lifestyle-based decisions, from mid-adolescence, 
policies and interventions should harness the power of 
peer approval, autonomy, and social norms.98 
Interventions with population-level sustainable and 
multisectoral benefits that could occur across various 
government sectors focused on education (eg, primary 
school meals and physical education), health (eg, 
opportunistic obesity screening), food systems and 
consumer environments (eg, subsidies and beverage 

taxes95), household resources (eg, cash transfers), and 
regulation (eg, policy to encourage safe and active 
transport and fast food legislation within and around 
schools) have been summarised elsewhere.98,105,106 Above 
all else, government levers need to be used to promote 
physical activity (eg, safe and walkable neighbourhoods), 
guarantee the availability of healthy foods to children and 
adolescents at school and at home, and regulate the food 
and marketing industries, and to reform food systems to 
be healthy, environmentally sustainable, and equitable.5

In addition to these much-needed public health 
interventions, the extremely high forecasts for overweight 
and obesity indicate many US adults, and some children 
and adolescents, will require more urgent treatment. For 
adults and post-pubertal adolescents, options might 
include anti-obesity medications, intensive dietary 
modification (eg, very low-energy diets), or bariatric 
surgeries.58,71,106–108 Many new-generation anti-obesity 
medications have shown clinically significant treatment 
efficacy.109,110 The clinical trial on semaglutide in 
adolescents with obesity, for instance, has found an 
average of 16·1% reduction in BMI among treated 
participants after 68 weeks.111 However, these treatments 
require medical supervision and are not recommended 
for those who do not have obesity, for pre-pubertal 
children, or for adolescents younger than 12 years.71 As 
with other chronic diseases (eg, depression and diabetes), 
any medical treatment needs to be part of a comprehensive 
management plan that includes lifestyle interventions 
that have been shown to achieve greater results.58,112 
However, we must emphasise that the effectiveness of 
anti-obesity treatments varies widely across individuals, 
and some treatments are associated with serious side-
effects.113,114 Many unknowns remain in terms of the 
long-term effects of new-generation clinical 
interventions.108,112,115 Equitable access is an additional 
crucial consideration. The current pricing of the latest 
GLP-1 anti-obesity medications in the USA is prohibitive. 
A 2024 report from the US Senate Health, Education, 
Labor, and Pensions Committee estimated that if half of 
US adults with obesity took semaglutide, it could cost the 
health-care system $411 billion per year.69 This estimate is 
in sharp contrast with implementing population-wide 
smart food policies, such as taxation on sugar-sweetened 
beverages, which is estimated to cost between $430 million 
over 10 years and $1·7 billion over a lifetime.116,117 Although 
the price of anti-obesity medications might decrease with 
the end of market exclusivity for some treatments,118 
uncertainty remains regarding the extent of price 
negotiations, the availability of generic options, and the 
entry of new and more effective medications.78,119,120 The 
past adoption trends of treatments for other metabolic 
diseases, such as statins for dyslipidaemia, suggest that 
although prescription volumes increased after 
introducing cheaper generic options,121 considerable 
underutilisation remains in susceptible populations.122 
Without addressing access disparities, the use of such 
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treatments will simply widen current inequalities in 
obesity and associated disease burden, further 
exacerbating the life expectancy gaps across the USA.123 
Therefore, anti-obesity medications and clinical 
treatments for obesity should not be viewed as a cure for 
the obesity epidemic. Prevention and treatment are both 
indispensable in providing holistic care for people at risk 
of and living with obesity. Along with enhancing 
treatment coverage, addressing the structural drivers of 
population obesity and emphasising prevention remain a 
central part of any comprehensive strategy.

The findings of this study should be interpreted while 
taking into account its limitations. First, the definition of 
overweight and obesity is based on BMI, which might 
not account for variations in body structure across the 
population.124 Despite its limitations, BMI has been 
found to correlate with other alternatives, such as waist 
circumference, waist-stature ratios, and dual x-ray 
absorptiometry, and is predictive of metabolic risks;125–127 
hence, it continues to be a practical tool for population-
level surveillance.128 Second, due to considerations of data 
quality and availability, we did not report the prevalence 
of overweight and obesity for individuals aged 5–14 years 
at the US state level. State-level measured child 
anthropometrics data are scarce. Although surveys such 
as the National Survey of Children’s Health are 
representative of the state they are conducted in and 
provide data on children’s height and bodyweight, the 
data are based on parents’ or guardians’ reports, which 
were found to be biased and unsuitable for assessing 
overweight prevalence.129 Alternatively, data from the 
Nutrition Program for Women, Infants, and Children 
and well-child visit records available from electronic 
medical records have sampling bias and do not have state 
representativeness. This limitation highlights the 
existing gap in monitoring child and adolescent obesity 
status and underscores the necessity to enhance 
screening methods. Third, we did not examine disparities 
across race and ethnicity. Given that policy decisions and 
implementation blueprints are typically formulated at 
the state level, we chose to focus on describing overweight 
and obesity status by state. However, we recognise the 
presence of racial and ethnic disparities130 and 
acknowledge the need to consider population 
characteristics in intervention planning. Fourth, our 
recommendations are US-specific and might only 
generalise to other high-income countries, rather than 
low-income or middle-income countries. Fifth, our 
analysis focused on overweight and obesity and did not 
differentiate between moderate and severe obesity 
categories. Sixth, to maximise data volume, self-reported 
data were included alongside biometric measures, but 
self-reported data are subject to systematic biases that 
differ by sex and change over time. Although we used an 
updated bias correction model, some imperfections 
might remain. Finally, our current forecasts only 
considered a reference scenario that assumed the 

continuation of trends based on historical data ending 
in 2021. Therefore, our projections do not capture the 
effect of the recent surge in the use of GLP-1 anti-obesity 
medications.131 With updated evidence on the long-term 
effects of new-generation anti-obesity medications and 
additional insights into the changing market access 
landscape, future forecast studies should explore how 
pharmacotherapies will shift obesity trends.

In conclusion, based on the current trajectory, 
overweight and obesity will continue to increase in 
the USA up to 2050. Existing policies have not shown 
adequate effectiveness. Future strategies must involve a 
multifaceted, whole-system approach, taking into 
consideration the complex drivers of obesity. Stronger 
governance is necessary to enact meaningful policy 
changes. Prevention remains the primary focus given 
the chronicity of the condition, with emphasis on 
children and adolescents. Meanwhile, regulations need 
to be put in place to eliminate barriers to accessing new-
generation obesity clinical treatments, ensuring the 
availability and affordability of these options to the 
broader population. To protect population health, avoid 
overwhelming the health-care system, and mitigate 
mounting health-care costs, deliberate concerted action 
is needed to disrupt the epidemic of overweight and 
obesity.
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