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Summary
Background Overweight and obesity is a global epidemic. Forecasting future trajectories of the epidemic is crucial for 
providing an evidence base for policy change. In this study, we examine the historical trends of the global, regional, 
and national prevalence of adult overweight and obesity from 1990 to 2021 and forecast the future trajectories to 2050.

Methods Leveraging established methodology from the Global Burden of Diseases, Injuries, and Risk Factors Study, 
we estimated the prevalence of overweight and obesity among individuals aged 25 years and older by age and sex for 
204 countries and territories from 1990 to 2050. Retrospective and current prevalence trends were derived based on 
both self-reported and measured anthropometric data extracted from 1350 unique sources, which include survey 
microdata and reports, as well as published literature. Specific adjustment was applied to correct for self-report bias. 
Spatiotemporal Gaussian process regression models were used to synthesise data, leveraging both spatial and 
temporal correlation in epidemiological trends, to optimise the comparability of results across time and geographies. 
To generate forecast estimates, we used forecasts of the Socio-demographic Index and temporal correlation patterns 
presented as annualised rate of change to inform future trajectories. We considered a reference scenario assuming 
the continuation of historical trends.

Findings Rates of overweight and obesity increased at the global and regional levels, and in all nations, between 
1990 and 2021. In 2021, an estimated 1·00 billion (95% uncertainty interval [UI] 0·989–1·01) adult males and 
1·11 billion (1·10–1·12) adult females had overweight and obesity. China had the largest population of adults with 
overweight and obesity (402 million [397–407] individuals), followed by India (180 million [167–194]) and the USA 
(172 million [169–174]). The highest age-standardised prevalence of overweight and obesity was observed in countries 
in Oceania and north Africa and the Middle East, with many of these countries reporting prevalence of more than 
80% in adults. Compared with 1990, the global prevalence of obesity had increased by 155·1% (149·8–160·3) in males 
and 104·9% (95% UI 100·9–108·8) in females. The most rapid rise in obesity prevalence was observed in the north 
Africa and the Middle East super-region, where age-standardised prevalence rates in males more than tripled and in 
females more than doubled. Assuming the continuation of historical trends, by 2050, we forecast that the total 
number of adults living with overweight and obesity will reach 3·80 billion (95% UI 3·39–4·04), over half of the likely 
global adult population at that time. While China, India, and the USA will continue to constitute a large proportion of 
the global population with overweight and obesity, the number in the sub-Saharan Africa super-region is forecasted to 
increase by 254·8% (234·4–269·5). In Nigeria specifically, the number of adults with overweight and obesity is 
forecasted to rise to 141 million (121–162) by 2050, making it the country with the fourth-largest population with 
overweight and obesity.

Interpretation No country to date has successfully curbed the rising rates of adult overweight and obesity. Without 
immediate and effective intervention, overweight and obesity will continue to increase globally. Particularly in Asia 
and Africa, driven by growing populations, the number of individuals with overweight and obesity is forecast to rise 
substantially. These regions will face a considerable increase in obesity-related disease burden. Merely acknowledging 
obesity as a global health issue would be negligent on the part of global health and public health practitioners; more 
aggressive and targeted measures are required to address this crisis, as obesity is one of the foremost avertible risks 
to health now and in the future and poses an unparalleled threat of premature disease and death at local, national, 
and global levels.
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Introduction
Overweight and obesity is a major health crisis and a real 
and present threat to global health progress.1 In 2021, 
3·71 million deaths and 129 million disability-adjusted 
life-years (DALYs) were attributable to overweight and 
obesity.2 In the past two decades, the global age-
standardised DALY rates associated with overweight and 
obesity increased by over 15%, placing it as one of the top 
risk factors, and the risk with the steepest increase in 
attributable burden.2

With ongoing surges in obesity among children and 
adolescents around the world,3 adult overweight and 
obesity is only expected to grow. Consequently, the 
burden of various non-communicable diseases (NCDs)—
particularly diabetes, cardiovascular diseases, and 
cancer—will continue to escalate.4 A recent global 
forecasting study suggested that, driven by the ongoing 
obesity crisis, more than 1·31 billion people worldwide 
will develop diabetes by 2050.5 Moreover, country-specific 
forecasts predicted that the incidence of cardiovascular 
events will more than double in the next decade in some 
countries.6,7 The number of obesity-related cancer cases 

is also expected to rise to over 2 million new cases 
globally by 2070, accounting for 7% of all cancer.8 Effective 
interventions to address obesity are urgently needed to 
avoid the foreseeable increases in these disease burdens.

Beyond adverse health outcomes, the global economic 
ramifications of overweight and obesity are equally 
staggering. In 2019, the estimated total costs associated 
with obesity, including both direct and indirect costs, 
ranged from US$3·19 billion in low-income countries to 
$1·33 trillion in high-income countries.9 Forecasts 
suggest that, by 2035, the obesity epidemic could lead to 
a 2·9% reduction in global gross domestic product, 
equating to a loss of $4 trillion.10 Addressing overweight 
and obesity is crucial not only for preserving population 
health but also for ensuring sustainable economic 
growth and development.

To support long-term policy planning and highlight the 
urgent need for action, it is essential to understand the 
current status and forecast future trajectories. Over the 
years, numerous studies have shown a relentless increase 
in the prevalence of overweight and obesity globally.11–14 
Nevertheless, comprehensive studies of prevalence 

Research in context

Evidence before this study
Tracking and forecasting overweight and obesity trends are key 
to targeted prevention and intervention. We conducted a 
systematic literature search of Ovid MEDLINE and PubMed for 
articles published from inception up to April 30, 2024, using the 
terms “overweight and obese” AND “prevalence or 
epidemiology” AND “forecasting or projection” AND “adults” 
(and synonyms for each), with no language or year restrictions. 
We also searched the grey literature and the reference lists of 
relevant systematic reviews and meta-analyses. While many 
studies have been published on global or regional trends for 
overweight and obesity, those forecasting future scenarios are 
relatively sparse. Most studies (29 papers) were single-country 
projections, while ten papers outlined trends across multiple 
countries, but only four papers provided global forecasts for the 
adult population by country. One study in 2020, which 
projected the prevalence of obesity and diabetes across 
185 countries, found that Libya, Kuwait, the UK, the USA, 
Argentina, and Nauru would have the highest prevalence of 
obesity in their respective continents by 2030. A 2008 study 
estimated that by 2030, the number of individuals with 
overweight and obesity would reach 1·35 billion due to 
population growth and urbanisation. It further suggested that 
if secular trends were accounted for, this number could rise to 
2·16 billion. From the grey literature, using results from the 
NCD Risk Factor Collaboration group, the World Obesity Atlas 
2023 report projected that, based on the current trajectory, by 
2035, more than half the world’s population—over 4 billion 
people—will be affected by overweight and obesity. To our 
knowledge, no study to date has generated an extended 
forecast until 2050.

Added value of this study
This study provides updated estimates of the global prevalence 
of overweight and obesity with forecasts until 2050. 
Using established methods from the Global Burden of Diseases, 
Injuries, and Risk Factors Study, we synthesised data from 
various sources to generate consistent estimates by age and sex 
for 204 countries and territories from 1990 to 2021. Based on 
the historical trends, we applied a generalised ensemble 
modelling approach to derive the forecasts of prevalence and 
examine the trajectory of overweight and obesity to 2050. In 
addition to comparing temporal and geographical variations in 
overweight and obesity prevalence, we examined differences in 
age patterns across birth cohorts, highlighting the evolution of 
the obesity pandemic through generations.

Implications of all the available evidence
Current strategies have failed to address the obesity crisis. 
Despite long-standing awareness of the threat to disease and 
premature death, no country has made substantial progress in 
reducing adult obesity. Prioritising healthy weight among 
populations is a leading global health challenge, and far more 
concerted efforts are required to deliver comprehensive 
interventions tailored to each country’s unique 
sociodemographic, economic, environmental, and commercial 
contexts. Ongoing monitoring of overweight and obesity 
prevalence remains crucial for assessing the current status and 
future trajectory of the pandemic, as well as for providing key 
data to evaluate the effectiveness of interventions.
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forecasts are sparse.10,15,16 In this study, we leverage data 
from the Global Burden of Diseases, Injuries, and Risk 
Factors Study (GBD) 2021 to provide updated estimates 
of adult overweight and obesity prevalence by age and sex 
for 204 countries and territories from 1990 to 2021, with 
forecasts extending to 2050. Our forecast scenario offers 
an outlook based on the assumption that trends in 
overweight and obesity, as well as changes in policies and 
interventions, will continue according to their historical 
pace. This paper was produced as part of the GBD 
Collaborator Network and in accordance with the GBD 
Protocol.17

Methods
Overview
Based on the GBD 2021 study framework,2 we estimate 
and forecast the prevalence of overweight and obesity 
among adults aged 25 years and older from 1990 to 2050. 
The prevalence of overweight and obesity was stratified 
into 5-year age groups and by sex for 204 countries and 
territories. Overweight and obesity, based on both self-
reported and measured data, are defined using BMI, 
calculated as mass in kilograms divided by the square of 
height in metres (kg/m²). A BMI of 25·0 or higher but 
less than 30·0 is classified as overweight, while a BMI of 
30·0 or higher is classified as obese.18 Although BMI has 
its limitations as a measure of adiposity,19,20 it is strongly 
associated with numerous health outcomes. It also 
remains the most commonly used metric for population-
level assessments and provides the most extensive data. 
Regional and country-specific BMI cutoffs for defining 
overweight and obesity have previously been proposed.21 
However, to ensure consistency in estimates over time 
and across geographies, an international standard is 
applied.

The results of this study are presented according to the 
GBD geographical definitions. The GBD framework 
classifies countries and territories into 21 regions and 
seven super-regions. Regions are defined by geographical 
proximity and epidemiological similarity. Regions are 
further grouped into super-regions based on cause of 
death patterns.22 The seven GBD super-regions are 
central Europe, eastern Europe, and central Asia; high 
income; Latin America and the Caribbean; north Africa 
and the Middle East; south Asia; southeast Asia, east 
Asia, and Oceania; and sub-Saharan Africa. This study 
complies with the Guidelines on Accurate and 
Transparent Health Estimates Reporting (appendix 1 
pp 40–41).23 Analyses were completed with R version 4.4.0 
and Python version 3.10. All codes used in the analysis 
are available upon request.

Data sources
Data on overweight and obesity were identified 
through a systematic search through the Global Health 
Data Exchange (GHDx) appendix 1 p 3). Briefly, our 
inclusion criteria were limited to nationally or 

subnationally representative surveys at the state or 
province levels. Surveys targeting specific subpopulations 
were excluded. Studies involving self-reported or directly 
measured heights, weights, or BMI data were included in 
our analysis. Studies measuring overweight and obesity 
using alternative metrics, such as waist circumference 
and hip-to-waist ratio, were excluded due to the lack of 
reliable data for accurately converting these 
measurements into equivalent BMI-based prevalence 
estimates.

1350 data sources from 184 countries and territories 
between 1990 to 2021 were captured in our search. This 
included major multicountry survey programmes, such 
as the Demographic and Health Surveys, the WHO 
STEPwise Approach to Surveillance programme,24 the 
EU Eurobarometer Surveys,25 the UNICEF Multiple 
Indicator Cluster Surveys, the WHO World Health 
Surveys,26 the Centers for Disease Control and 
Prevention’s Reproductive Health Surveys,27 the Survey 
of Health, Ageing and Retirement in Europe, and the 
International Social Survey Programme, along with 
various national multiyear surveys. Individual-level 
microdata or tabulated reports were extracted from these 
surveys for all ages. Any reported data with sample sizes 
smaller than ten were excluded. In addition, we 
conducted a systematic literature search to identify all 
published articles reporting on the prevalence of 
overweight and obesity based on BMI. Studies were 
included if the design consisted of a representative 
random sample of the population. Following data 
extraction, we performed rigorous quality checks to 
eliminate any duplications, inconsistencies, or 
implausible data entries. Further information on the 
search strategy, inclusion criteria, and data extraction 
methods are provided in previous publications.11,12 The 
list of data sources can be accessed via the GHDx.

Data standardisation
BMI calculated from measured height and weight is 
considered the reference or gold standard. To ensure 
consistency with this standard, adjustments were made 
to self-reported data to correct for potential biases. 
Distinct from previous GBD studies, a novel and more 
robust method based on meta-regression—Bayesian, 
regularised, trimmed (MR-BRT) was used.28 Briefly, 
using matched self-report and measured datapoints, sex-
specific and super-region-specific MR-BRT models were 
developed to estimate bias correction factors. These bias 
correction factors were subsequently applied to all self-
reported data. Details of the bias correction method can 
be found in appendix 1 (pp 7–10).

In addition to correcting for self-report bias, 
adjustments were made to standardise data reported in 
age intervals that differed from the conventional 5-year 
age grouping in GBD studies. Using the established 
GBD methodology,11,12 an age–sex splitting model was 
derived using available survey microdata to approximate 

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

For more on the Demographic 
and Health Surveys see https://
dhsprogram.com/

For more on the Multiple 
Indicator Cluster Surveys see 
https://mics.unicef.org/

For more on the Survey of 
Health, Ageing and Retirement 
in Europe see https://share-eric.
eu/

For more on the International 
Social Survey Programme see 
https://issp.org/

See Online for appendix 1

https://ghdx.healthdata.org/
https://dhsprogram.com/
https://mics.unicef.org/
https://mics.unicef.org/
https://share-eric.eu/
https://share-eric.eu/
https://issp.org/
https://ghdx.healthdata.org/
https://ghdx.healthdata.org/
https://dhsprogram.com/
https://dhsprogram.com/
https://share-eric.eu/
https://share-eric.eu/
https://issp.org/
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Figure 1: Estimated age-standardised prevalence of overweight and obesity among adults aged 25 years and older, by sex, 2021
(A) Females. (B) Males. No estimates are available for Western Sahara, French Guiana, or Svalbard, as these were not modelled locations in the Global Burden of Diseases, Injuries, and Risk Factors Study 
2021.
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the underlying age–sex structure. Subsequently, 
aggregated prevalence values were redistributed into 
specific 5-year age and sex categories according to the 
estimated structure (appendix 1 p 7).

Estimation of overweight and obesity prevalence from 
1990 to 2021
Spatiotemporal Gaussian process regression (ST-GPR) 
was used to generate a complete retrospective time 
series for the prevalence of overweight and obesity by 
age, sex, and year for each country from 1990 to 2021. 
Although the current study reports only the prevalence 
among adults aged 25 years and older, the estimation 
includes all age groups, starting from age 5 years, to 
capture the underlying age patterns in overweight and 
obesity trends. A similar methodological approach was 
applied in previous studies.11,12 Improvements in this 
iteration of GBD were as follows. An updated set of 

covariates, namely age-standardised educational 
attainment level and the proportion of the population 
working in agriculture, were incorporated into the 
linear model that served as an input for the mean 
function of ST-GPR. These new covariates proved to be 
more robust in capturing the relationship between 
socioeconomic development and overweight and 
obesity.29,30 Separate models were applied to estimate 
prevalence in the USA to maximise the use of available 
country-level and state-level data and to better account 
for the unique obesity trends of the country.31 The 
results from the USA-specific model were subsequently 
corroborated and combined with those from the global 
model to generate the final estimates. Detailed 
descriptions of the models are available in appendix 1 
(pp 8–10). 95% uncertainty intervals (UIs) for the final 
estimates were derived based on the 2·5th and the 
97·5th percentiles of 1000 draws from the posterior 
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distribution of ST-GPR. Further details can be found in 
previous publications.11,12

Forecasts of overweight and obesity prevalence from 
2022 to 2050
Forecasted estimates of overweight and obesity 
prevalence from 2022 to 2050 were produced for 
a reference scenario, which is a probabilistic forecast of 

the most likely future based on past trends and 
relationships. Using prevalence estimates from 1990 to 
2021 as inputs, a generalised ensemble modelling 
(GenEM) approach was applied to forecast the future 
prevalence of overweight and obesity, as well as the 
proportion of obesity among the population with 
overweight, from 2022 to 2050. The GenEM approach 
leverages the predictive strengths of 12 submodels. Six of 
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these submodels were annualised rate of change (ARC) 
models with different recency weights, placing varying 
emphasis on recent year-over-year trends. The 
assumptions of our ARC submodels include the 

continuation of historical overweight and obesity trends, 
and relatedly that the historical pace of technological 
innovation will continue. For example, we have not built 
mass scale-up of GLP1 agonists or other rapid 
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advancements in obesity prevention or treatment into 
our forecast. The remaining six submodels 
employed a two-stage MR-BRT spline model and used 
the Socio-demographic Index (SDI) as the covariate to 
inform trend prediction.4,32,33 In these MR-BRT models, 
we assume the past relationship between SDI and 
overweight and obesity will continue into the future. To 
select the best weights of submodels and validate the 
accuracy of forecast results, cross-validation based on a 
10-year holdout period from 2012 to 2021 was used. The 
forecasted prevalence of obesity was then calculated by 

multiplying the forecasted prevalence of overweight and 
obesity by the forecasted proportion of obesity among the 
population with overweight for each draw. Similar 
approaches have been applied in previous publications.4,32 
Further details can be found in appendix 1 (pp 10–12). In 
addition to presenting the forecasted trend of prevalence 
over time and geography, we performed a cohort analysis 
by combining the forecasted 5-year age group prevalence 
from 2022 to 2050 with the estimates from 1990 to 2021. 
Age–period data were converted to age–cohort data, 
which enabled us to examine changes in age patterns 
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and onset age by cohort. For instance, we compared the 
prevalence of obesity at age 25 years among the 1960, 
1990, and 2015 cohorts to understand how the levels of 
prevalence differed. Additionally, we examined shifts in 
the peak prevalence across cohorts.

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

Results
Overweight and obesity prevalence in 2021
In 2021, an estimated 2·11 billion (95% UI 2·09–2·13) 
adults aged 25 years and older worldwide were affected 
by overweight and obesity—almost half of the total adult 
population (45·1% [44·7–45·4]). Of these individuals, 
approximately 1·00 billion (0·989–1·01) were males and 
1·11 billion (1·10–1·12) were females. Eight countries—
China, India, the USA, Brazil, Russia, Mexico, Indonesia, 
and Egypt—accounted for more than half of the global 
population living with overweight and obesity. The 
highest numbers were observed in China (402 million 
[397–407] individuals), India (180 million [167–194]) and 
the USA (172 million [169–174]; appendix 1 pp 85–112).

Adjusting for demographic composition and age 
distribution shows the widespread nature of overweight 
and obesity around the world, with geographical 
variations observed in the age-standardised prevalence in 

2021 (figures 1, 2). Nearly two-thirds of countries and 
territories, 133 of 204, recorded an age-standardised 
prevalence of over 50% for males and females. The 
countries and territories with the highest prevalence 
were primarily located in the regions of Oceania and 
north Africa and the Middle East. Among males, the 
prevalence of overweight and obesity was above 87% in 
Nauru, American Samoa, Northern Mariana Islands, 
Cook Islands, and Kuwait. Among females, the 
prevalence reached 88% and above in Tonga, Kuwait, 
Cook Islands, Nauru, and Samoa.

Focusing on obesity only, the highest age-standardised 
prevalence among males was observed in Nauru (67·0% 
[95% UI 64·6–69·2]), Cook Islands (65·7% [63·2–68·1]), 
and America Samoa (62·6% [59·9–65·2]; appendix 1 
pp 44, 53). Among females, the age-standardised 
prevalence of obesity was highest in Tonga (76·3% 
[74·5–78·0]) and Nauru (71·6% [69·5–73·6]). Despite 
having one of the largest populations with overweight 
and obesity, China’s age-standardised obesity prevalence 
was relatively low, estimated at 8·8% (8·6–9·1) for males 
and 10·8% (10·5–11·0) for females. Similarly, in India, 
the prevalence of obesity was estimated at 4·4% (3·8–5·2) 
for males and 7·5% (6·5–8·7) for females. By contrast, 
the USA had a relatively high prevalence of obesity, 
estimated at 41·5% (40·1–43·2) for males and 45·6% 
(43·7–47·5) for females, the highest among all high-
income countries. In Latin America, 15 of the 17 countries 
had a prevalence of obesity among females of more than 
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Figure 2: Estimated age-standardised prevalence of overweight and obesity and percentage changes among adults aged 25 years and older in 204 countries, 
by sex, 1990, 2021, and 2050
Values in parentheses are 95% uncertainty intervals.
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30%, although the prevalence among males was slightly 
lower, with only seven countries exceeding 30%. At the 
regional level, the lowest prevalence of obesity among 
males was found in south Asia, estimated at less than 
4·6% (4·1–5·2), whereas the lowest prevalence among 
females was in high-income Asia Pacific, estimated at 
6·5% (5·9–7·1; appendix 1 p 53).

Age and sex patterns in 2021
Figure 3 shows the age and sex patterns of overweight 
and obesity by GBD super-region. In 2021, the prevalence 
of overweight and obesity reached its highest point 
around age 50 years for both males and females in many 
GBD super-regions, including Latin America and the 
Caribbean; north Africa and the Middle East; southeast 
Asia, east Asia, and Oceania; and sub-Saharan Africa. By 
comparison, the prevalence of overweight and obesity in 
females peaked later in the central Europe, eastern 
Europe, and central Asia super-region (age 60–64 years) 
and high-income super-region (age 65–69 years), whereas 
among males, it reached its peak slightly earlier, at 
around age 55–59 years, in these two super-regions. In 
south Asia, the prevalence of overweight and obesity 
peaked at a younger age as compared with other super-
regions, at 45–49 years for females and 35–39 years for 
males.

In all world super-regions except the high-income 
super-region, overweight and obesity prevalence was 
higher in females than in males (figure 3). In central 
Europe, eastern Europe, and central Asia, although the 
prevalence of overweight and obesity in males was higher 
than that in females before 40 years of age, the prevalence 
in females surpassed that of males after 40 years of age. 
A similar pattern was observed in southeast Asia, east 
Asia, and Oceania, where higher prevalence was observed 
in young adulthood in males, but by mid-adulthood, 
females overtook males. In north Africa and the Middle 
East, sub-Saharan Africa, and south Asia, the prevalence 
of overweight and obesity remained consistently high in 
females across the entire period of adulthood, with nearly 
parallel trends. In the high-income super-region, 
prevalence was consistently higher in males, with the 
gap between sexes narrowing only in late adulthood, 
close to age 65 years.

Conversely, for obesity alone, prevalence among 
females was consistently higher than that of males across 
all super-regions. However, the gap between sexes was 
more substantial in low-income and middle-income 
regions, such as sub-Saharan Africa and south Asia. In 
sub-Saharan Africa, in terms of relative percentage 
differences, the prevalence of obesity in females was over 
100% higher than that in males for those aged 
25–79 years. Between the ages of 50 years and 69 years, 
the relative percentage differences were over 140%. The 
smallest difference in obesity prevalence between males 
and females was observed in the high-income super-
region, where the relative percentage difference was 

below 20% under age 70 years and increased moderately 
to 30–40% in older ages (appendix 1 p 48).

Trends of adult obesity from 1990 to 2021
Over the past three decades, the global prevalence of adult 
obesity has increased substantially—by 104·9% (95% UI 
100·9–108·8) in females (from 10·2% [10·0–10·3] in 1990 
to 20·8% [20·5–21·1] in 2021) and by 155·1% (149·8–160·3) 
in males (from 5·8% [5·7–5·9] to 14·8% [14·6–15·0]; 
appendix 1 p 53). Among the super-regions, north Africa 
and the Middle East had the sharpest increase: the obesity 
prevalence in males more than tripled, rising from 9·5% 
(9·0–9·9) in 1990 to 36·2% (35·4–36·9) in 2021, and in 
females it more than doubled, rising from 23·7% 
(22·8–24·5) to 51·1% (50·3–51·9). A comparison across 
super-regions is shown in figure 4 and appendix 1 
(pp 51–52). The rate of increase was particularly rapid in 
the past decade, with annual absolute changes consistently 
above 1·0 percentage points among both males and 
females. A substantial rise was also observed in Latin 
America and the Caribbean, where the obesity prevalence 
among males increased from 10·0% (9·4–10·6) to 28·9% 
(27·8–30·0). In the high-income super-region and in 
central Europe, eastern Europe, and central Asia, despite 
slower rates of change compared with other super-regions, 
the prevalence of obesity rose steadily, with an annual 

Figure 3: Estimated prevalence of overweight and obesity by age and sex, globally and by super-region, 2021
Shaded regions are 95% uncertainty intervals.
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absolute increase between 0·3 percentage points and 0·5 
percentage points. Specifically, in the high-income super-
region, obesity prevalence among males increased from 

11·8% (11·5–12·0) in 1990 to 26·0% (25·4–26·5) in 2021, 
and among females from 14·7% (14·4–15·0) to 29·8% 
(29·1–30·4). In central Europe, eastern Europe, and 

Figure 4: Estimated age-standardised prevalence of obesity in adults aged 25 years and older by sex, globally and by super-region, 1990–2050
(A) Females. (B) Males. (C) All sexes combined. Shaded regions are 95% uncertainty intervals.
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central Asia, obesity prevalence climbed from 12·6% 
(12·2–13·1) to 24·1% (23·2–25·0) during the same period 
in males and from 22·5% (21·7–23·2) to 36·5% 
(35·6–37·7) in females. Additional results on the changes 
in overweight and obesity prevalence can be found in 
appendix 1 (pp 45–47, 49–50).

Forecasts of adult overweight and obesity in 2050
Assuming a reference scenario in which historical trends 
and patterns continue into the future, we forecast that by 
2050, the total number of individuals over 25 years of age 
with overweight and obesity will rise to 3·80 billion 
(95% UI 3·39–4·04) globally, among which 1·95 billion 
(1·64–2·13) would have obesity. China (with 627 million 
[448–736] affected individuals), India (450 million 
[359–535]), and the USA (214 million [196–231]) would 
continue to be the three countries with the largest 
numbers of people with overweight and obesity 
(appendix 1 p 54). Furthermore, driven by population 
growth, the largest increase in the number of individuals 
with overweight and obesity is expected in sub-Saharan 
Africa, with a forecasted increase of 254·8% 
(234·4–269·5) for this super-region. In Nigeria, the 
number of individuals with overweight and obesity is 
forecasted to increase by 287·4% (256·7–308·4), rising 
from 36·6 million (34·5–38·6) in 2021 to 141 million 
(121–162) in 2050, making it the country with the fourth-
largest population with overweight and obesity 
(appendix 1 pp 54, 85–112).

The age-standardised prevalence of overweight and 
obesity is forecasted to increase by 30·7% (95% UI 
17·8–36·3) globally over the next 30 years, with nearly 60% 
of adults expected to have overweight and obesity by 2050 
(figure 2; appendix 1 pp 49–50). 60 countries and territories 
are forecasted to have an overweight and obesity prevalence 
over 80% among females, with 22 of these countries 
expected to exceed 90%. Among males, 54 countries and 
territories are forecasted to have an overweight and obesity 
prevalence above 80%, with 19 countries having a prevalence 
exceeding 90%. Countries in Oceania and north Africa and 
the Middle East will continue to have the highest 
prevalence of overweight and obesity. Among females, the 
highest prevalence is forecasted in Egypt (96·0% 
[93·3–96·9]), followed by Tonga (95·5% [93·7–96·5]). For 
males, the highest prevalence is forecasted in the United 
Arab Emirates (94·2% [85·9–96·0]), followed by Nauru 
(94·2% [92·7–95·0]). The largest increases in age-
standardised rates of overweight and obesity prevalence 
are forecasted to be in south Asia, east Asia, and central 
and eastern sub-Saharan Africa. Among females, 
prevalence is forecasted to increase by 59·8% (39·6–70·1) 
in south Asia, 58·6% (38·9–68·9) in central sub-Saharan 
Africa, and 57·9% (13·8–74·1) in east Asia. The increase is 
more pronounced among males, with a forecasted increase 
of 84·9% (66·4–95·6) in south Asia, 75·7% (53·1–88·2) in 
central sub-Saharan Africa, and 67·7% (55·9–74·8) in 
eastern sub-Saharan Africa.

Specific to obesity, age-standardised prevalence is 
forecasted to increase by 68·3% (95% UI 42·6–80·5) 
globally, with approximately 1 in 3 adults over the age of 
25 expected to experience obesity by 2050, among whom 
about a quarter will be over the age of 65 (see appendix 1 
pp 51–53). 44 countries and territories are forecasted to 
have obesity prevalence exceeding 50% among males by 
2050, and 45 countries and territories are forecasted to 
have obesity prevalence exceeding 60% among females. 
Tonga is forecasted to have the highest obesity prevalence 
among females, estimated at 87·7% (84·9–89·1), 
followed by Egypt at 87·0% (82·6–89·0). Among males, 
the highest obesity prevalence is projected in the United 

Figure 5: Estimated prevalence of obesity by age across birth cohorts globally, by sex
(A) Females. (B) Males.
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Arab Emirates at 81·1% (62·6–86·8), followed by Nauru 
at 80·3% (75·0–82·5). Obesity prevalence among males 
is projected to increase by over 100% in 71 countries and 
territories, while among females, it is forecasted to 
increase by over 100% in 24 countries and territories. 
These increases are predominantly expected in southeast 
Asia, east Asia, south Asia, and sub-Saharan Africa.

Cohort pattern from 1990 to 2050 
We synthesised forecast estimates, age patterns, and 
cohort information to illustrate the trends and trajectories 
of obesity prevalence across successive cohorts (ie, 
generations) globally and by super-region (figure 5; 
appendix 1 pp 71–84). Across all super-regions, the 
prevalence of obesity at a given age increases with each 
successive cohort. In the high-income super-region, at 
age 25 years, 7·1% (95% UI 4·6–10·2) of males in the 
1960 cohort had obesity, compared with 16·3% (11·4–22·1) 
of the 1990 cohort and the forecasted 25·1% (17·2–33·7) 
of the 2015 cohort. Similarly, among females, at age 
25 years, only 8·4% (5·4–12·1) of the 1960 cohort had 
obesity, compared with 18·9% (13·3–25·5) of the 1990 
cohort and the forecasted 28·4% (19·7–37·9) of the 2015 
cohort. The super-region with the most marked 
differences between cohorts is south Asia, where, 
between the 1960 cohort and the 2015 cohort, the 
prevalence of obesity at age 25 years is expected to 
increase by a relative 1116·6% among males and 
719·9% among females. Sub-Saharan Africa also shows 
marked cohort differences, where the prevalence of the 
2015 cohort in males at age 25 years is expected to be 
962·0% higher than that of the 1960 cohort.

In addition to the increase in age-specific prevalence 
over successive cohorts, each cohort also reached the 
peak prevalence of the previous cohort at an earlier age. 
In the Latin America and the Caribbean super-region, the 
prevalence of obesity among males peaked at age 65 years 
in the 1980 cohort. However, the same level of prevalence 
was reached by age 45 years in the 1995 cohort and is 
expected to be exceeded by age 35 years in the 2010 
cohort. Among females, the prevalence of obesity peaked 
at age 60 years in the 1980 cohort, and the same peak is 
expected to be exceeded by the 1995 cohort at age 50 years 
and by the 2010 cohort by age 40 years. Similar patterns 
were observed in other super-regions where the peak of 
obesity in earlier cohorts was matched or surpassed by 
subsequent cohorts 10–30 years earlier in age. A similar 
illustration for overweight and obesity prevalence cohort 
trends can be found in appendix 1 (pp 55–70).

Discussion
This study offers an updated analysis of current and 
forecast trends in the prevalence of overweight and 
obesity by age and sex across 204 countries and territories 
from 1990 to 2050. Despite universal recognition of the 
threats posed by overweight and obesity, prevalence 
continues to rise globally, affecting adults of every age 

group and sex over the past three decades. Our reference 
scenario forecasts that by 2050, almost 2 in 3 adults over 
the age of 25 years will have overweight and obesity. 
While countries currently battling the obesity epidemic 
will continue to grapple with the crisis, greater burdens 
are expected to emerge in parts of Asia and sub-Saharan 
Africa. Driven by population growth, the number of 
adults with overweight and obesity is expected to double 
in some countries in these regions in the next 30 years.

Adult obesity is closely tied to childhood obesity.34 With 
the global prevalence of obesity in children and 
adolescents having increased by 244% in the past 30 years 
and having a forecasted increase of 121% in the next 
30 years,3 trends in adult obesity prevalence are unlikely 
to abate. Our cohort analysis revealed steady increases in 
the prevalence of obesity with successive cohorts 
and a shift towards earlier onset. The rapid increases 
in obesity at younger ages for each cohort 
implies a heightened risk of early onset of a variety of 
complications, including type 2 diabetes, cardiovascular 
diseases, and certain cancers.35,36 The surge in these 
complications impedes progress in population life 
expectancy and healthy life expectancy (HALE).37 Such 
negative consequences have already been observed in 
some countries, including Australia, the USA, and 
countries in Europe.38–40 In the USA, estimates in 2021 
showed that the gap between life expectancy and HALE 
exceeded 12 years, which translates to over 16% of the 
expected life-years being lived in poor health.41 Without 
taking effective measures, these gaps will only widen.

In many countries, especially high-income countries 
(HICs), the rise of obesity is coupled with an ageing 
population and a low fertility rate, which together exert 
unparalleled pressure on existing health-care services 
and expenditures.9,42 Our results indicate that by 2050, 
close to a quarter of the world’s population with obesity 
will be older than 65 years. Beyond regular chronic 
condition management and geriatric care, ageing 
patients with obesity generally have higher demands for 
elective surgeries.43 They also tend to incur added costs 
due to suboptimal outcomes.44,45 These surgical care costs 
constitute a substantial portion of health-care 
expenditure.46,47 Obesity also increases risk of infections, 
resulting in health-care utilisation and costs that could 
potentially be avoided.48 The recent COVID-19 pandemic 
exposed the disproportionate impact on patients with 
obesity.49,50 In the midst of escalating health-care service 
demand and expenditure driven by obesity,9,42 reduced 
fertility and changing population age structure pose 
serious concerns for health-care system financing and 
service provision capacity. Traditional health financing 
mechanisms, which relied on labour markets as 
primary funding sources, are no longer sustainable 
given a shrinking workforce.51 Concurrently, an ageing 
health-care workforce with severe staff shortages is 
unable to meet the surge in service demands.52,53 Without 
swift action, the growing obesity trends will further 
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intensify the strain on health-care systems in most 
countries.

In low-income and middle-income countries (LMICs), 
the increase in obesity, combined with persistent 
childhood malnutrition and pervasive infectious 
diseases, creates a challenging epidemiological landscape 
that threatens to cripple the health-care systems in these 
already resource-scarce areas.54 As highlighted in the 
2019 Lancet Commission on the syndemic of 
undernutrition, overnutrition, and climate change,55 
many LMICs, including those in sub-Saharan Africa, 
south Asia, southeast Asia, and in the Pacific, 
have a double burden of malnutrition, with a high 
prevalence of undernutrition, particularly among 
children, and a growing prevalence of overweight and 
obesity among adults.56 Childhood undernutrition 
triggers physiological adaptations that stimulate energy 
accumulation in adipose tissue later in life, leading to 
obesity in adulthood.57,58 This pattern of life-course 
exposure to the double burden of malnutrition 
triggers a metabolic capacity–load mismatch, which 
aggravates the risk of NCDs.59 Furthermore, obesity 
exacerbates individuals’ susceptibility to infectious 
diseases and increases the risk of associated metabolic 
complications.60 Overall, the disease burden associated 
with NCDs has risen considerably in many LMICs in the 
past 30 years.61 Between 1990 and 2021, the prevalence of 
diabetes increased by more than 90% in sub-Saharan 
Africa and south Asia.5 During the same period, the 
number of DALYs associated with NCDs increased by 
over 80% in the two regions.41 Compared with infectious 
diseases and maternal and child health, NCDs have 
traditionally not been a priority area in LMICs and 
substantial gaps exist in essential NCD services.62 A 
recent study showed that the diagnosis and treatment 
rates of diabetes in sub-Saharan Africa and south Asia 
are among the lowest in the world (Stafford L, Institute 
for Health Metrics and Evaluation, personal 
communication). Curbing the obesity epidemic is 
therefore imperative for mitigating the substantial 
pressure faced by the existing health-care systems.

The forecasted rise in overweight and obesity is set to 
intensify existing health inequities globally. A 
comprehensive analysis of the dynamics between 
overweight and obesity inequities and socioeconomic, sex, 
racial, and ethnic disparities is beyond the scope of this 
study. However, our findings align with observations from 
published literature, which showed substantial 
geographical heterogeneity.13,14 Such heterogeneity extends 
to the subnational level,63,64 where socioeconomic factors 
interact with individuals’ sex, race, ethnicity, and other 
characteristics, yielding a complex interplay of obesity risk 
across subpopulations.65 Therefore, it is necessary to 
understand local determinants of obesity in order to tailor 
appropriate interventions. Specific to sex disparities, our 
forecasts indicate that females will continue to 
have a higher prevalence of overweight and obesity than 

males across all super-regions except the high-income 
super-region, hinting to the potential widening of 
inequities in obesity-related health burden between the 
sexes.66 Considering that females often face suboptimal 
outcomes in many conditions, particularly in Africa and 
Asia, where the number of people with overweight and 
obesity is projected to increase substantially,67,68 any obesity 
policies and interventions must recognise and address sex 
differences.69 Without targeted interventions to alleviate 
disparities in overweight and obesity, existing health 
inequities will be further amplified.

The global obesity epidemic is driven by a multitude of 
systemic factors and have been well discussed.55,70 In 
addition to socioenvironmental factors, commercial 
determinants are essential in driving the obesity 
pandemic.71 Agricultural subsidies have been 
transforming the global food production and supply 
ecosystem, changing dietary content across all 
populations.72 Meanwhile, multinational food and 
beverage corporations and fast-food chains are shifting 
their investments from HICs to LMICs, where population 
growth, improvement in per-capita income, and weaker 
regulations have created favourable markets for 
expansion.73 Between 2009 and 2019, the largest annual 
growth in ultra-processed food and beverage sales per 
capita was observed in Cameroon, India, and Viet Nam.74 
In addition to dietary impact, commercial determinants 
have modified other lifestyle choices, shaped built 
environments, and affected policy and legislation.75 These 
social, environmental and commercial influences, 
coupled with genetic predisposition, disproportionately 
affect certain populations,76 such as Caribbean and Pacific 
Islander populations, where over 80% of adults have 
overweight and obesity. In the past three decades, Africa 
and Asia have observed the largest percentage increases 
in obesity prevalence in the world. In these regions, the 
peak ages of obesity prevalence also appear to be younger 
compared with those in other regions. The exact reasons 
for some of the regional differences in age patterns are 
yet to be fully understood.

Undoing the harmful impacts of these factors 
requires a concerted multisectoral effort involving strong 
international governance to enforce coherent public policy, 
protect public policy space, and derive innovative solutions 
to incentivise alternative commercial practices conducive 
to promoting public health and interest.77 Although obesity 
has been on the global health agenda for over two decades,78 
the translation of strategic plans into action has been 
limited in many countries, and progress has been 
minimal.79,80 According to WHO, in 2021, only 40% of 
countries had an operational policy, strategy, or action plan 
for addressing overweight and obesity. In low-income 
countries, this policy coverage dropped to below 10%.81 A 
major challenge in implementing obesity intervention 
policies has been the identification and adaptation of 
strategies in real-world settings.82 Nevertheless, recent 
examples, such as New York City’s ban on artificial trans 
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fats83 and the taxation of sugar-sweetened beverages in 
the UK and the USA,84,85 demonstrated the potential of 
promising policy interventions.86–88 Still, most obesity 
intervention studies have been conducted in high-income 
settings,89 and evidence on effective obesity intervention 
implementation in LMICs is scarce.90 With the rapid 
increase in the prevalence of overweight and obesity 
forecasted in many LMICs, it is imperative to ensure 
proper integration of monitoring and evaluation strategies 
alongside the introduction of new policies and programmes 
to accumulate evidence to support continuous policy 
planning and reform.91

Besides public health policies, anti-obesity medications 
have recently come into the spotlight with the approval of 
new-generation pharmacological options.92 The use of anti-
obesity medications for weight control is nothing new. 
Various pharmacotherapies for obesity have been launched 
in the past;93 however, uptake was slow94 due to the risk of 
serious side-effects95,96 and contraindications for conditions 
such as cardiovascular diseases, which are common 
among individuals with obesity.97 The new-generation anti-
obesity medications have mitigated some of these 
constraints and appear to carry the potential to reach a wider 
population.98 However, the complex and heterogeneous 
nature of the biological mechanisms behind obesity means 
that treatment efficacy varies across individuals.99,100 Access 
and cost are other key considerations. Anti-obesity 
medications are not readily available in many LMICs,101 
and the cost of treatments is high.102 An attempt was made 
in 2023 to place anti-obesity medications on WHO’s 
essential medicines lists to eliminate access barriers, but 
was rejected due to uncertain long-term clinical benefits 
and safety.103,104 Although market exclusivity for several 
GLP-1 receptor antagonists anti-obesity medications is 
soon to expire and lower-cost generic versions are expected 
to become available, potentially broadening access,105 given 
the uncertainty in long-term outcomes,95,96 the sustainability 
and scalability of anti-obesity medications as a remedy to 
the global obesity epidemic are doubtful; public health 
interventions will remain key strategies in tackling the 
crisis.106

The findings of this study should be interpreted while 
considering its limitations. First, the definition of 
overweight and obesity is based on BMI. While BMI 
is a convenient and by far the most abundant measure of 
adiposity, it does not account for variations in body 
structure across ethnic groups and subpopulations.19,20 A 
recent, global, population-based study showed regional 
variations in the correlation between BMI and abdominal 
adiposity.107 Moreover, the use of universal cutoffs might 
lead to underestimations of overweight and obesity 
prevalence in certain countries such that, if corrected, the 
outcome would be more stark.21,108 Second, to maximise 
data volume, self-reported data were included to 
supplement measured data. Self-reported heights and 
weights are prone to biases, and the extent of these biases 
differs by sex and country and evolves over time. We 

attempted to adjust for these biases with updated bias 
correction models that account for variations in sex and 
super-region. Despite our best efforts, it is probable that 
the bias correction remains imperfect. Third, subnational 
variations are not considered in this study. As documented 
in the literature, considerable differences exist in 
overweight and obesity prevalence across socioeconomic 
statuses, as well as racial and ethnic groups within 
countries.109–111 The estimates in this study, which aim to be 
representative at the national level, do not reflect 
subnational variations. This is an important area for future 
research. Fourth, due to data sparsity, the prevalence 
estimates and forecasts for certain countries and years rely 
more heavily on extrapolations influenced by the covariates 
in the model. The accuracy of these extrapolated estimates 
depends on the quality of the input covariate sources. 
Fifth, the age–cohort analysis was derived from age–period 
data, limited to the period between 1990 and 2050. Due to 
this constraint, prevalence estimates at certain ages for 
some cohorts were not captured. Consequently, the rise in 
obesity driven by changes during earlier years was not fully 
reflected. Finally, the current study only considered the 
reference scenario, which assumes the continuation of 
existing trends. Other scenarios examining the potential 
impact of interventions, such as scale-up of anti-obesity 
medications, were not included due to the lack of reliable 
long-term effect size information. With a better 
understanding of the effectiveness and sustainability of 
obesity intervention solutions, future studies can develop 
more robust forecasts to examine the relative impacts of 
different strategies.

Without drastic intervention, 3·80 billion adults over 
the age of 25 years will have overweight and obesity by 
2050. This polycrisis will cause more avertable adverse 
health outcomes in the coming decades than any other 
modifiable risk at an individual level. Preventive 
measures are urgently needed, particularly in regions 
such as Asia and sub-Saharan Africa, where a surge in 
the number of individuals with overweight and obesity is 
anticipated, and existing health-care systems are ill-
equipped for the rapid escalation of NCDs. Urgent, bold, 
and comprehensive initiatives are imperative to enable 
multisectoral collaboration and propel structural reforms 
to address drivers of overweight and obesity at individual 
and population levels. Although new generation anti-
obesity medications appear promising, tactful, 
whole-system, public health strategies will continue to be 
crucial to achieving widespread and sustainable impact.
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