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Summary

Background—The capacity to anticipate future health issues is important for both policy makers 

and practitioners in the United States, as such insights can facilitate effective planning, investment, 

and implementation strategies. Forecasting trends in disease and injury burden is not only vital for 

policy makers but also garners substantial interest from the general populace and leads to a better-

informed public. Through the integration of new data sources, the refinement of methodologies, 

and the inclusion of additional causes, we have improved our previous forecasting efforts within 

the scope of the Global Burden of Diseases, Injuries, and Risk Factors Study (GBD). The forecasts 

presented in this paper, which were generated for the USA at the state and national levels through 

the GBD 2021 Future Health Scenarios modelling framework, encompass a primary reference 

forecast, alternative scenarios, and combined scenarios. The reference forecast represents the most 

probable future trajectory, whereas the alternative scenarios provide alternative futures of disease 

and injury burden trends, taking into account variations in specific risk factors up to the year 2050. 

For the USA, the forecasts extend to both the national and subnational levels, covering all 50 states 

and Washington, DC, and feature three scenarios tailored specifically for the USA.

Methods—We developed a comprehensive framework for projecting 359 causes of fatal and non-

fatal disease and injury burden from 2022 to 2050 for the USA and all 50 states and Washington, 

DC. Our methodology included forecasting drivers of disease, demographic drivers, risk factors, 

temperature and particulate matter, mortality and years of life lost (YLL), population, and non-

fatal burden. In addition to a reference scenario, we explore various future scenarios and their 

potential impacts on human health over the course of the next several decades. These scenarios 

include Safer Environment, Improved Behavioural and Metabolic Risks, Improved Childhood 

Nutrition and Vaccination, and a combined scenario. We also ran three specific US scenarios based 

on risk exposure or attributable burden in the best-performing US states. These three scenarios 
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were produced for high adult BMI and high fasting plasma glucose (FPG) combined, smoking, 

and four drug use categories (opioids, cocaine, amphetamine, and others) combined.

Findings—Life expectancy in the USA is projected to increase from 78.3 years (95% UI 78.1–

78.5) in 2022 to 79.9 years (79.6–80.2) in 2035, and to 80.4 years (79.8–80.9) in 2050 for 

all sexes combined. This is a modest increase compared to other countries around the world, 

which will result in the USA declining in global rank over the forecasted period among the 204 

countries and territories in GBD, from 49th to 66th from 2022 to 2050. There will be a decline 

in female life expectancy in West Virginia between 1990 and 2050 and little change in Arkansas 

and Oklahoma. After 2023, there will be almost no change in female life expectancy in many 

states, notably in Oklahoma, South Dakota, Utah, Iowa, Maine, and Wisconsin. Female HALE 

is projected to decline between 1990 and 2050 in 20 states: Alabama, Arkansas, Indiana, Iowa, 

Kansas, Kentucky, Louisiana, Maine, Mississippi, Missouri, Montana, Nebraska, New Mexico, 

Ohio, Oklahoma, Tennessee, Utah, South Dakota, West Virginia, and Wyoming. It will also 

remain unchanged in Arizona, Idaho, and North Dakota. Drug use disorders and low back pain 

are projected to be the leading Level 3 causes of age-standardised DALYs in 2050. The age-

standardised DALY rate due to drug use disorders is projected to increase considerably between 

2022 and 2050 (19.5% [6.9–34.1]). Our combined scenario (risk group elimination) shows that 

the USA could gain an additional 3.8 years (3.6–4.0) of life expectancy and 4.1 years (3.9–4.3) 

of HALE in 2050 above and beyond the reference scenario. Using our US-specific scenarios, we 

forecasted that the USA could gain an additional 0.4 years (0.3–0.6) of life expectancy and 0.6 

years (0.5–0.8) of HALE in 2050 under the Improved Drug Use scenario above and beyond the 

reference scenario forecasts. Life expectancy and HALE are likewise projected to be 0.4–0.5 years 

higher in 2050 under the Improved Adult BMI and FPG and Improved Smoking scenarios than 

the reference scenario. These increases do not substantially improve the USA’s global ranking in 

2050, however (from 66th of 204 in life expectancy in the reference scenario in 2050 to 63rd–64th 

in each of the three US-specific scenarios), indicating that the USA’s best-performing states are 

still lagging behind other countries in their rank throughout the forecasted period. Regardless, an 

estimated 12.4 million (11.3–13.5) deaths could be averted between 2022 and 2050 if the USA 

were to follow the combined scenario trajectory rather than the reference scenario. There would 

likewise be 1.4 million (0.7–2.2) fewer deaths over the 28-year forecasted period with improved 

adult BMI and FPG, 2.1 million (1.3–2.9) fewer deaths with improved exposure to smoking, and 

1.2 million (0.9–1.5) fewer deaths with lower rates of drug use deaths.

Interpretation—Our findings highlight the alarming trajectory of health challenges in the USA, 

which, if left unaddressed, could lead to a reversal of the health progress made over the past three 

decades for some US states and a decline in global health standing for all states. Moreover, the 

evidence from our alternative scenarios along with other published studies suggests that through 

collaborative, evidence-based strategies, there are opportunities to change the trajectory of health 

outcomes in the USA. By investing in scientific innovation, health-care access, preventive health 

care, risk exposure reduction, and education, the USA can overcome its greatest health challenges. 

Our forecasts clearly demonstrate that the time to act is now, as the future of the country’s health 

and well-being—as well as its prosperity and leadership position in science and innovation—are at 

stake.

Funding—Bill & Melinda Gates Foundation
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Introduction

Forecasting future health trends and scenarios through rigorous scientific modelling, based 

on comprehensive estimates of health and health loss from the Global Burden of Diseases, 

Injuries, and Risk Factors Study (GBD), enables policy makers, practitioners, and the 

general public to allocate resources, develop interventions, and refine communication 

strategies more effectively. This is particularly relevant as the USA faces increasing 

burden of non-communicable diseases (NCDs) like diabetes and chronic kidney disease 

(CKD)—conditions that are costly to manage.1–3 The ability of the health-care system to 

effectively address these diseases is crucial for ensuring the sustainability of health care and 

maintaining a healthy, productive population. To plan for the impact of disease, injury, and 

risk factor changes on the health outcomes of an ageing population, model-based estimates 

of the future disease and demographic scenarios are essential.4 Federal and state policy 

makers can use these forecasts to navigate the challenges posed by declining fertility rates 

on education, social safety nets, and the demographic composition and strength of the 

workforce. Additionally, changes in risk factor exposure, such as those related to substance 

use, diet, and air pollution, carry significant implications for future disease and injury 

burden, with an increase in mortality and disability unless these leading risk factors are 

effectively mitigated.5 The COVID-19 pandemic has starkly demonstrated the importance of 

planning and preparation for known health threats and that advances in population health are 

fragile.2,6,7

Several forecasting studies have been published based on historical estimates of disease and 

injury burden from GBD.8–11 These forecasts have provided valuable insights into mortality 

and disability-adjusted life-years (DALYs) at regional and country levels, helping to guide 

policies and interventions in response to various future health challenges. Forecasts for 195 

countries and territories through 2100 included estimates of population size, age structure, 

fertility, migration, and all-cause mortality.12 As we continue to refine our forecasting 

methods and expand our knowledge of health trends, the importance of understanding the 

potential future scenarios facing the USA becomes increasingly apparent.

In this study, we aim to provide an in-depth analysis of potential health scenarios for 

the USA, building upon previous GBD forecasts and incorporating non-fatal disease and 

injury burden estimates for the first time. We present forecasts of years lived with disability 

(YLDs), DALYs, and healthy life expectancy (HALE) for 50 states and Washington, DC, 

in the USA through 2050, in addition to measures of fatal disease and injury burden, 

such as mortality, years of life lost (YLLs), and life expectancy. Health outcome forecasts 

were produced for a reference scenario, three alternative scenarios wherein exposure to key 

groups of risk factors is eliminated by 2050, a scenario that combines the three previous 

scenarios, and three alternative scenarios wherein exposure or risk-attributable burden to 

several specific risk factors is set to that of the best-performing US states. These alternative 

scenarios evaluate the influence of changes in exposure to different risks and clusters of 

risks on future health outcomes. By offering a comprehensive outlook on the various futures 

of health in the USA, this study will serve as a valuable resource for policy makers, health-

care system planners, and the general public, enabling them to make informed decisions 

and implement effective strategies to navigate the challenges ahead. This manuscript was 
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produced as part of the GBD Collaborator Network and in accordance with the GBD 

Protocol.13

Methods

Overview

As previously published, we developed a comprehensive, multi-staged modelling 

framework1 for projecting 359 causes of fatal and non-fatal disease and injury burden from 

2022 to 2050 for the USA and its states using GBD 2021 estimates).2,5,6 See appendix 1 

(section 1.1, figure A) for a visual depiction of the major components of this framework.

Here, we highlight the key aspects of our forecasting methodology. As noted below, the 

forecasting methods used in this study were published in full previously.1

Data sources

We used GBD estimates for past years as inputs for our forecasting models (available for 

download from the GBD Results Tool: https://vizhub.healthdata.org/gbd-results).2,5,6,14,15 

Additional data sources for select model components are detailed below.

Forecasting independent drivers

Demographic drivers and vaccine coverage—The independent demographic drivers 

of disease and injury burden used in our forecasting model include contraceptive met 

need, educational attainment, age-specific fertility rates (ASFRs), and lag-distributed income 

(LDI) per capita. In short, contraceptive met need and educational attainment were 

forecasted using weighted annualised rates of change from Foreman and colleagues.8 

Parameters were selected using cross-validation. ASFRs were forecasted by first forecasting 

completed cohort fertility by age 50 and then deriving implied ASFRs from these forecasts; 

see GBD 2021 Fertility and Forecasting Collaborators for complete methods.15 Forecasted 

LDI per capita was modelled using the methods described in GBD 2021 Forecasting 

Collaborators.1 Finally, the Socio-demographic Index (SDI) was forecasted by standardising 

and taking the geometric mean of educational attainment, LDI, and the total fertility rate 

under age 25. See appendix 1 section 1.2 for forecasts of SDI and its three components for 

the USA and by US state. Educational attainment and LDI forecasts reflect the impacts of 

the COVID-19 pandemic on these drivers.1

Vaccine coverage for third-dose diphtheria, tetanus, and pertussis (DTP3) vaccine; measles 

conjugate vaccine doses 1 and 2 (MCV1 and MCV2); H influenzae type b (Hib) vaccine; 

pneumococcal conjugate (PCV3) vaccine; and rotavirus vaccine were forecasted using 

linear mixed effects models, as detailed in GBD 2021 Forecasting Collaborators.1 Vaccine 

estimates include disruptions to vaccination campaigns during the COVID-19 pandemic. See 

appendix 1 section 1.3 (tables G and H) for vaccine coverage forecasts by vaccine, year, and 

US state.

Risk factors—Summary exposure values (SEVs) for 68 GBD risk factors were forecasted 

using an ensemble model that included six annualised rate of change models and six MR-

Mokdad et al. Page 4

Lancet. Author manuscript; available in PMC 2025 December 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://vizhub.healthdata.org/gbd-results


BRT (meta-regression—Bayesian, regularised, trimmed) spline models driven by SDI.16 

Future population attributable fractions (PAFs) were computed by cause and risk using 

forecasted SEVs and GBD estimates of the relative risk.5 A novel risk factor mediation 

methodology was used to account for the secondary impacts of changes in diet, smoking, 

and BMI on mediator risks, such as systolic blood pressure, LDL cholesterol, and 

plasma glucose levels. See GBD 2021 Forecasting Collaborators for additional details on 

forecasting risk factors.5

Temperature and particulate mater pollution—A distinct modelling approach was 

used to forecast the effect of temperature and particulate matter pollution on cause-specific 

mortality. We forecasted PAFs for each relevant cause due to non-optimal temperature 

using GBD estimates of relative risk17 and Coupled Model Intercomparison Project Phase 

6 (CMIP6) forecasted gridded global temperatures (https://pcmdi.llnl.gov/CMIP6). We 

likewise forecasted PAFs for each relevant cause due to ambient particulate matter pollution 

using GBD estimates of relative risk and data from Turnock and colleagues18 of CMIP6 

forecasted gridded ambient particulate matter concentrations. For the reference scenario, 

we used CMIP6’s forecasted estimates for the shared socioeconomic pathways (SSP) 2–4.5 

scenario, which reflects a “middle of the road” future with respect to reducing carbon 

emissions. By 2100, this SSP scenario suggests global surface temperature will rise by 

2.7°C.19 Complete methods are found in GBD 2021 Forecasting Collaborators.1

Forecasting mortality and YLLs

Using the modelling framework from GBD 2021 Forecasting Collaborators1—which 

follows the methods from Foreman and colleagues8 and Vollset and colleagues20—

we forecasted mortality for 220 mutually exclusive and collectively exhaustive causes 

independently using a three-component model that included underlying mortality, modelled 

as a function of time, SDI, and cause-specific covariates; a risk factor scalar; and a random 

walk with attenuated drift. To forecast residual trends not captured elsewhere in the model, 

we used ARIMA (0,1,0) with attenuated drift on all-cause mortality, and for all other 

causes, we used ARIMA (0,1,0) without drift. The resulting mortality estimates were then 

used to produce forecasted life tables and as inputs for population forecasts and non-fatal 

burden forecasts. See GBD 2021 Forecasting Collaborators for more detailed methods on 

forecasting mortality.1 Forecasted YLLs were computed by multiplying forecasted cause-

specific mortality rates by standard life expectancy at each age.

Forecasting population

To forecast population, we first forecasted net migration rates for the USA using past 

migration estimates from the UN’s Population Division of the Department of Economic and 

Social Affairs World Population Prospects 2022 report.21 We used forecasted migration 

rates, forecasted all-cause mortality rates, and forecasted age-specific fertility rates to 

forecast population, using a cohort-component method as detailed by GBD 2021 Forecasting 

Collaborators and Vollset and colleagues.1,20
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Forecasting non-fatal burden

We forecasted YLDs by first forecasting incidence and prevalence for 290 causes 

independently, as detailed in GBD 2021 Forecasting Collaborators.1 See appendix 1 (section 

1.1, table A) for details on the modelling strategy used to forecast incidence and prevalence 

by GBD cause. For nearly all causes, we then calculated the average disability weight 

across sequelae for each cause from GBD 2019 and multiplied these disability weights 

by the forecasts of prevalence to compute forecasted YLDs. See appendix 1 table A for 

a list of modelling strategies for YLDs for the several causes not modelled using this 

approach. We added the YLDs to YLLs to obtain DALYs. We produced forecasted HALE 

using forecasted YLD rates and forecasted age-specific mortality rates. Complete non-fatal 

forecasting methods are available in GBD 2021 Forecasting Collaborators.1

Modelling alternative scenarios

In addition to a reference scenario, we produced seven alternative future scenarios to explore 

the potential impacts of changes in risk factor exposure on human health in the USA over 

the next several decades. These alternative scenarios illustrate what could be possible if 

exposure to a group of key modifiable risk factors were eliminated, or more plausibly, for 

several US-specific scenarios, if exposure to specific contributors to health loss declined 

across all US states to exposure levels in the best-performing states. These scenarios 

are illustrative of potential futures, but do not consider cost, feasibility, or likelihood. As 

detailed below, this study presents four risk elimination scenarios previously published by 

GBD 2021 Forecasting Collaborators1 and three US-specific scenarios that each forecast the 

impact of setting exposure or deaths due to each of several specific contributors to health 

loss to that of the three best-performing US states (appendix 1 section 1.4, table I).

Safer Environment scenario (risk elimination scenario)—This scenario envisions 

the elimination of exposure to unsafe water, sanitation, and hygiene, as well as household 

air pollution by 2050. This scenario likewise assumes that particulate matter pollution 

and non-optimal temperature will reflect CMIP6’s climate projections using the SSP1-1.9 

scenario, instead of the SSP2-4.5 scenario used in the reference forecasts, reflecting an 

aggressive decrease in carbon emissions to reach net 0 carbon emissions by 2050. By 2100, 

the SSP1-1.9 scenario suggests that global surface temperature will rise 1.9°C.19 As with 

the reference scenario, we used particulate matter concentration forecasts from Turnock and 

colleagues,18 but for the SSP1-1.9 scenario.

Improved Behavioural and Metabolic Risks scenario (risk elimination 
scenario)—This scenario involves the elimination of exposure to high adult BMI, high 

systolic blood pressure, high LDL cholesterol, and high FPG by 2050. It also assumes 

optimal dietary habits for all dietary risks included in GBD and a reduction of tobacco 

smokers to zero by 2050 as well as no new smokers after 2022.

Improved Childhood Nutrition and Vaccination scenario (risk elimination 
scenario)—This scenario envisions an end to child growth failure, vitamin A and iron 

deficiencies, and sub-optimal breastfeeding by 2050. It also assumes 100% vaccine coverage 

for DTP3, MCV1, MCV2, Hib, PCV3, and rotavirus by 2050.
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Combined scenario (risk elimination scenario)—This scenario incorporates the 

trends from the Safer Environment, Improved Behavioural and Metabolic Risks, and 

Improved Childhood Nutrition and Vaccination scenarios.

Improved Adult BMI and FPG, Improved Smoking, and Improved Drug Use 
scenarios (USA-specific scenarios)—For this manuscript, we developed three specific 

US scenarios based on exposure to or mortality rates due to (1) high adult BMI and high 

FPG combined (Improved Adult BMI and FPG scenario), (2) tobacco smoking (Improved 

Smoking scenario), and (3) four categories of drug use: opioids, cocaine, amphetamines, and 

others (Improved Drug Use scenario) in the three best-performing US states (from among 

all 50 states and Washington, DC). For each scenario and each age and sex, we took the 

average of the SEVs (or mortality rates in the case of drug use) for the top three performing 

states in 2027. This average was set as the target level for all states, such that all other states 

were linearly forced to reach that level over five years, from 2022 to 2027. States with SEVs 

or mortality rates already better the best-performing average were not forced upwards to a 

higher SEV or mortality rate. This approach assumes that each state could achieve such a 

level in five years and then continue on the average trajectory of the top three performers 

thereafter.

Model performance

We used a skill metric based on root mean squared error (RMSE), published in GBD 

2021 Forecasting Collaborators,1 to evaluate the accuracy of our forecasting model over the 

2010–19 validation period. For our model and the baseline model (a simple model in which 

we held 2009 values constant over 2010–19), we calculated squared errors between the 

observed (based on GBD estimates) and predicted (based on the forecasting model) death 

and DALY values for each cause-sex-location-year. We then winsorised the squared errors 

at the 95% level. For USA model performance, we calculated RMSE values by taking the 

square root of the average of winsorised squared errors across US state-years for all causes 

combined and GBD Level 1 and 2 causes by sex, for both deaths and DALYs (appendix 

1 section 1.5, table J and K). A positive value for the resulting skill metric indicates that 

our model performed better than the baseline model, while a negative value indicates that it 

performed worse. See appendix 1 section 1.5 for detailed methods.

GATHER Compliance

This study complies with the Guidelines for Accurate and Transparent Health Estimates 

Reporting (GATHER) statement (appendix 1 section 1.6, table L).22 Analyses were 

completed with Python version 3.10. Statistical code used is publicly available online 

(https://ghdx.healthdata.org/gbd-2021/code).

Presentation of estimates

Forecasts of disease and injury burden for 2022 and 2050 are given in counts and age-

standardised rates per 100 000 population. For changes in burden over time, we provide 

percentage change between 2022 and 2050. All final estimates were computed using the 

mean estimate across 500 draws, and 95% uncertainty intervals (UIs) are given as the 2.5th 
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and 97.5th percentiles of ranked values across all 500 draws (appendix 1 section 1.7). For 

readability, figures only include UIs for the past and the future reference scenario.

Cause- and risk-specific estimates are given for GBD causes and risk factors at several levels 

of the GBD cause and risk hierarchies. GBD causes are organised into four levels, with all 

causes at each level mutually exclusive and collectively exhaustive, and each subsequent 

level more detailed. For example, Level 1 causes include three broad cause categories: 

(1) NCDs, (2) communicable, maternal, neonatal, and nutritional (CMNN) diseases, and 

(3) injuries. Level 2 includes clusters of causes that each fit within one of the Level 1 

aggregate categories. Level 3 includes causes and cause groups, while Level 4 includes 

causes further disaggregated from Level 3 cause groups as well as Level 3 causes not 

disaggregated at Level 4. GBD risk factors are likewise organised into four Levels. Level 1 

includes three broad risk categories: (1) behavioural, (2) metabolic, and (3) environmental 

and occupational. Level 2 includes risks or clusters of risks. Level 3 includes risks or risk 

clusters further disaggregated from Level 2 risks as well as risks not disaggregated beyond 

Level 2. Level 4 includes specific risk factors disaggregated from Level 3 risks as well as 

risks not disaggregated beyond Level 2 or Level 3.

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. The corresponding author had full access to the 

data in the study and final responsibility for the decision to submit for publication.

Results

Reference scenario life expectancy, HALE, and mortality

Life expectancy in the USA is projected to increase from 78.3 years (95% UI 78.1–78.5) in 

2022 to 79.9 years (79.6–80.2) in 2035, and to 80.4 years (79.8–80.9) in 2050 for all sexes 

combined (table 1). US life expectancy for males will increase from 75.7 years (75.4–75.9) 

in 2022 to 78.4 years (77.8–79.0) in 2050 and for females, from 80.9 years (80.7–81.1) to 

82.4 years (81.8–83.1) (appendix 1 figure S1). This is a modest increase compared to other 

countries around the world, which will result in the USA declining in global rank over the 

forecasted period, from 49th of 204 countries and territories to 66th for all sexes combined 

from 2022 to 2050; from 51st to 65th for males and from 51st to 74th for females (figure 

1A). The USA’s world ranking for life expectancy at age 70—a population with access to 

a form of universal health care through Medicare—is likewise forecasted to decline from 

45th (15.4 additional years [15.3–15.5]) in 2022 to 60th (16.5 additional years [16.2–16.9]) 

in 2050 (appendix 1 table S10).

HALE in the USA is projected to increase from 65.4 years (95% UI 61.7–68.5) in 2022 to 

66.7 years (63.1–69.8) in 2035 and 67.0 years (63.3–70.1) in 2050 for all sexes combined 

(table 1). HALE will increase from 64.3 years (61.2–67.0) in 2022 to 66.6 years (63.0–69.1) 

in 2050 for males and from 66.5 years (62.4–70.0) to 67.7 years (63.6–71.2) for females 

(appendix 1 figure S1). The USA’s global HALE ranking will also decline, from 80th to 

Mokdad et al. Page 8

Lancet. Author manuscript; available in PMC 2025 December 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



108th for all sexes combined from 2022 to 2050; from 77th to 96th for males and 84th to 

103rd for females (figure 1B).

Age-standardised mortality rates are projected to decrease from 2022 to 2050, albeit at a 

slower rate than from 1990 to 2010 (appendix 1 figure S2). The major cause for this decline 

is the decline in cardiovascular disease mortality rates. Age-standardised YLL rates followed 

the same patterns, with a rapid decline from 1990 to 2010, a slow increase after 2010 and 

during the COVID-19 pandemic, and slower decline in the future. The leading Level 3 cause 

of age-standardised mortality for all sexes combined in 2050 is forecasted to be ischaemic 

heart disease (IHD), followed by CKD and Alzheimer’s disease and other dementias (figure 

S3). Our forecasts show a large decline of 49.4% (95% UI 38.3–58.0) in age-standardised 

mortality rates from 2022 to 2050 for IHD, but a large increase in CKD (42.0% [21.0–65.1]) 

and a small one for Alzheimer’s (2.5% [–1.5 to 7.1]). We also forecasted large declines 

in age-standardised mortality rates between 2022 and 2050 for several other top-25 causes, 

most notably stroke (40.5% [33.6–46.9] decline; decline in rank from fifth to seventh) and 

diabetes (35.7% [24.6–46.0] decline; decline in rank from 12th to 17th). On the other hand, 

we forecasted a large rise in age-standardised mortality due to drug use disorders (34.2% 

[12.8–60.1] increase; increase in rank from eighth to fifth). This rate is forecasted to be the 

highest in the world, more than twice as high as the next-highest country (Canada).1

For males, IHD is forecasted to be the leading cause of age-standardised mortality in 2050, 

followed by drug use disorders and CKD (see GBD Foresight [https://vizhub.healthdata.org/

gbd-foresight/]). The male IHD rate is projected to decrease over the forecasted period 

(50.6% [95% UI 38.8–59.4] decline) while the mortality rate is expected to increase for 

both drug use disorders (29.7% [5.6–62.1]) and CKD (25.1% [4.8–48.6]). For females, 

Alzheimer’s disease is forecasted to be the leading cause of age-standardised mortality in 

2050 (1.9% [–3.5 to 8.7] increase from 2022), followed by chronic obstructive pulmonary 

disease (COPD; 5.0% [–13.9 to 25.7] increase) and CKD (58.7% [33.4–88.2] increase). For 

ages 15–49, the three leading causes of age-standardised mortality for all sexes combined 

in both 2022 and 2050 are forecasted to be, in descending order, drug use disorders (35.8% 

[8.6–67.3] increase), self-harm (9.7% [–2.5 to 20.6] decrease), and road injuries (5.7% [–

18.3 to 33.3] increase; GBD Foresight).

Life expectancy and HALE varied by state over our forecasted study period (table 1). West 

Virginia is forecasted to have the lowest life expectancy for males (73.4 years [95% UI 70.7–

76.0]) and females (77.7 years [75.3–80.0]) in 2050, while New York will have the highest 

for males (81.0 years [79.0–83.2]) and Hawaii for females (85.5 years [84.1–86.8]) (figure 

1C). West Virginia will also have the lowest HALE for males (61.2 years [57.3–64.9]) and 

females (62.8 years [58.5–66.9]) in 2050, while Hawaii will have the highest for males 

(68.2 years [64.4–71.6]) and California for females (70.0 years [66.0–73.7]) (figure 1D). 

When comparing life expectancy and HALE in the best-performing and worse-performing 

US states to the other 203 countries and territories in GBD (excluding the USA as a whole), 

the ranking of the states declined over the forecasted period. The best-performing state 

for all sexes combined is forecasted to drop from 29th of 204 in 2022 (Hawaii) to 41st in 

2050 (New York) for life expectancy and from 41st to 57th for HALE (Hawaii), while the 

worst-performing state is forecasted to drop from 102nd in 2022 (Mississippi) to 140th in 
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2050 (West Virginia) for life expectancy and from 141st to 179th (West Virginia) for HALE 

(figures 1C and 1D). There will be a decline in female life expectancy in West Virginia 

from 1990 to 2050 and little change in Arkansas and Oklahoma. After 2023, female life 

expectancy in many states will plateau, notably in Oklahoma, South Dakota, Utah, Iowa, 

Maine, and Wisconsin (appendix 1 figure S1). In addition, female HALE is projected to 

decline between 1990 and 2050 in 20 states (appendix 1 section 2.1). It will also not improve 

in Arizona, Idaho, and North Dakota (appendix 1 figure S1). The gap in life expectancy and 

HALE between males and females is projected to decline over the forecasted period, mainly 

due to the slow increases or no change in female life expectancy and HALE rather than 

major improvements in males.

Age-standardised mortality varied by states throughout our study period and reflected the 

same broad patterns observed at the national level (appendix 1 figure S2). The improvement 

observed in mortality rates from 1990 to 2010 slowed down remarkably after 2010, with 

a rise in the years leading up to the COVID-19 pandemic, in some states, and during 

the pandemic in all states. The subsequent decline after 2022 was much slower than pre-

pandemic, and with little improvement through 2050 in Arizona, Arkansas, Colorado, Iowa, 

Kansas, Kentucky, North Dakota, Ohio, Oklahoma, Utah, and West Virginia (appendix 1 

figure S2). The slowdowns in age-standardised mortality rate declines after 2010 and from 

2022 to 2050 were observed even in the best-performing states such as Hawaii. Appendix 1 

figure S3 shows the leading Level 3 causes of age-standardised mortality rates from 2022 to 

2050 for all states. The projected leading causes of deaths varied by state in 2050, with drug 

use disorders the leading cause in West Virginia compared to Alzheimer’s for Hawaii.

Reference scenario disability

Musculoskeletal disorders are forecasted to be the leading Level 2 cause of age-standardised 

DALYs in 2050 in the USA, followed by neoplasms (appendix 1 figure S2). For males, 

the leading Level 2 causes will be substance use disorders, followed by neoplasms 

(GBD Foresight). For females, they will be musculoskeletal disorders, followed by mental 

disorders. For Level 3 causes, drug use disorders and low back pain are projected to 

be the leading causes of age-standardised DALYs in 2050 (appendix 1 figure S4). The 

age-standardised DALY rate due to drug use disorders is projected to increase considerably 

between 2022 and 2050 (19.5% [95% UI 6.9–34.1 increase]) while that of low back pain 

will decrease only slightly (1.2% [1.2–1.3] decrease). In the 15–49-year age group, drug 

use disorders and low back pain are forecasted to be the leading Level 3 causes of DALYs 

in 2050 for all sexes combined (GBD Foresight). For males in this age group, the leading 

causes are forecasted to be drug use disorders, road injuries, and self-harm, compared to 

drug use disorders, other musculoskeletal disorders, and depressive disorders for females.

Low back pain is projected to be the leading cause of age-standardised YLDs for all sexes 

combined in 2050, though with a 1.2% (95% UI 1.2–1.3) decline from 2022 (figure S6). 

Low back pain will likewise be the leading age-standardised YLD cause for females in 2050, 

while drug use disorders will be the leading cause for males. YLDs also varied by age group, 

with drug use disorders the leading cause for ages 15–49, followed by low back pain (GBD 

Foresight).
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Age-standardised DALY rates decreased in all US states from 1990 to 2050 except in 

Kentucky and West Virginia (figure S2). In both states, these rates declined after 2030 but 

remained above the 1990 levels in 2050. Similar patterns were observed in the majority of 

states, where the largest health outcome improvements occurred in the past, mainly from 

1990 to 2010. as shown in figure S2, the best-performing states in 2050, such as Hawaii and 

New York, will experience greater improvements in reducing the burden from cardiovascular 

diseases, while the worst-performing states will have larger substance use disorder problems, 

in addition to higher rates of other causes. Drug use disorders were the leading Level 3 cause 

of age-standardised DALYs in 2050 in all US states but Nebraska (low back pain) and North 

and South Dakota (other musculoskeletal disorders), though rates varied by state (appendix 

1 figure S5). The leading cause of age-standardised YLD rates by state varied more, though 

low back pain or drug use disorders led for most states (appendix 1 figure S6).

Reference scenario risk factors

Among the 30 leading risk factors for SEVs, the highest increases are projected to occur 

for high BMI in children (16.8% [95% UI 5.1–40.7] increase; ninth-highest age-standardised 

SEV), high sodium (12.0% [3.1–42.7] increase; ranked 12th), high BMI in adults (11.6% 

[3.8–27.5] increase; ranked 13th), high FPG (28.3% [11.9–44.8] increase; ranked 19th), high 

systolic blood pressure (8.9% [–1.9 to 19.8] increase; ranked 22nd), and alcohol use (13.7% 

[4.9–19.5] increase; ranked 29th; table 4). While exposure to some components of poor diet 

are projected to decline over the forecasted period, many will remain leading risk factors for 

exposure, with diet high in processed meat ranked first, with an age-standardised SEV of 

87.4 (70.6–99.4) per 100 000 in 2050. Different SEV patterns were observed by sex and age 

(GBD Foresight [https://vizhub.healthdata.org/gbd-foresight/]).

Different trends in age-standardised SEVs from 2022 to 2050 emerge at the state level 

(appendix 1 table S1). For example, declines in age-standardised SEVs for smoking varied 

from a 37.0% (95% UI 31.8–40.1) decrease in Nevada to a 14.1% (12.1–15.3) reduction in 

Arkansas. For high systolic blood pressure, increases varied from 24.6% (–11.0 to 52.7) in 

West Virginia to 6.3% (–3.2 to 16.0) in California. Our findings, therefore, show the high 

contribution of behavioural and metabolic factors to poor health across the USA.

Future alternative scenarios

Risk elimination scenarios—Our combined scenario (a risk elimination scenario) shows 

that the USA could gain an additional 3.8 years (95% UI 3.6–4.0) of life expectancy and 4.1 

years (3.9–4.3) of HALE in 2050 above and beyond the reference scenario forecasts, to 84.2 

years (83.7–84.7) of life and 71.1 healthy years (67.4–74.1) of life, if exposure to a range of 

key risk factors were eliminated by 2050 (ie, all the risks included in the combined scenario; 

table 2). While the USA will increase in life expectancy global ranking if risk factors in 

the combined scenario are eliminated only in the USA by 2050 (ie, comparing the USA 

combined scenario to the reference scenario across all 203 other countries and territories), it 

will remain far out of first place, at 29th in the world (figure 2A). This would put the USA 

just ahead of Canada;1 the USA’s combined scenario life expectancy and Canada’s reference 

scenario life expectancy are both projected to be 84.2 years in 2050. If life expectancy in 
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all countries and territories follows the future trajectory of the combined scenario, the USA 

ranking will fall even further behind (to 100th in 2050; figure 2B).

Mortality rates are forecasted to be substantially lower in the USA in 2050 in the combined 

scenario than in the reference scenario, declining to 338.2 deaths (95% UI 325.0–352.9) 

per 100 000 in 2050. This is 33.8% lower than the reference scenario rate of 475.9 deaths 

(453.7–501.2) per 100 000. This translates to a reduction of about 552 000 deaths in 2050 

alone (appendix 1 table S2). In fact, eliminating exposure to the risk factors in the combined 

scenario is projected to result in 12.4 million (11.3– 13.5) fewer deaths in the USA between 

2022 and 2050 compared to the reference scenario.

Under the combined scenario, the largest improvement in cause-specific age-standardised 

mortality rates is expected to occur for type 2 diabetes: from 7.7 deaths (6.2–9.3) per 100 

000 in the reference scenario in 2050, a 34.5% (23.1–45.1) decline from 2022, to 0.03 

deaths (0.02–0.04) per 100 000 in the combined scenario in 2050, a 99.7% (99.6–99.7) 

decline from 2022 (appendix 1 table S2, GBD Foresight). This equates to a nearly 200% 

lower rate in 2050 under the combined scenario than the reference scenario. We also project 

substantially lower age-standardised rates of IHD and CKD mortality in the combined 

scenario, with IHD rates projected to be 157.0% lower in 2050 than the reference scenario 

and CKD rates 146.1% lower. Similar patterns are observed for DALYs, with the largest 

improvement in the combined scenario compared to the reference due to declines in type 2 

diabetes: from 928.1 age-standardised DALYs (704.7–1193.9) per 100 000 in the reference 

scenario in 2050, a 4.2% (–0.9 to 8.9) increase from 2022, to 83.1 (58.6–112.2) in the 

combined scenario, a 90.6% (89.8–90.7) decline from 2022 (appendix 1 table S3). This 

equates to a 167.1% lower rate in 2050 under the combined scenario than the reference 

scenario.

We likewise project additional gains in life expectancy and HALE across US states under the 

combined scenario (table 2). The largest improvements in 2050 compared to the reference 

scenario are forecasted in West Virginia (4.9 additional years and 5.1 additional healthy 

years). Reductions in age-standardised mortality and DALY rates are expected in all states 

under the combined scenario, though the magnitude of improvement will vary by state 

(appendix 1 table S6 and appendix 1 table S7). The largest relative improvement in age-

standardised DALY rates in 2050 between the reference scenario and combined scenario 

is projected to occur in Mississippi, while the smallest improvement will be in Colorado. 

Across all states, the majority of improvement under the combined scenario is due to 

improvements in behavioural and metabolic factors, since exposure to environmental and 

childhood disease-related risks is already very low in the USA.

USA-specific scenarios—We also produced forecasts for three USA-specific scenarios, 

wherein exposure to (or deaths due to, in the case of drug use) (1) high adult BMI and FPG 

combined, (2) smoking, and (3) drug use in all US states was set to match that of the three 

best-performing US states. Imposing these “best performing” trends on all locations did not 

substantially improve health outcomes beyond the reference scenario, however. For example, 

we forecasted that the USA could gain an additional 0.4 years (95% UI 0.3–0.6) of life 

expectancy and 0.6 years (0.5–0.8) of HALE in 2050 under the Improved Drug Use scenario 
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above and beyond the reference scenario forecasts (table 3). Life expectancy and HALE are 

likewise projected to be 0.4–0.5 years higher in 2050 under the Improved Adult BMI and 

FPG and Improved Smoking scenarios than the reference scenario. Following the trajectory 

of these scenarios would likewise lead to minimal improvement in global life expectancy 

ranking for the USA (compared to all other countries and territories under the reference 

scenario), from 66th under the reference scenario in 2050 to 64th with Improved Drug Use or 

Improved BMI and FPG, and 63rd with Improved Smoking (figure 2C–E).

Age-standardised mortality rates are forecasted to decline to 461.8 deaths (441.0–485.8) per 

100 000 in 2050 for the Improved Drug Use scenario, 3.0% (2.0–4.3) lower than that of 

the reference scenario; 459.8 deaths (439.7–484.2) per 100 000 for Improved Adult BMI 

and FPG (3.4% [1.0–6.1] lower than reference); and 454.5 (434.0–479.3) per 100 000 for 

Improved Smoking (4.6% [2.1–7.2] lower than reference; appendix 1 table S4). These small 

declines equate to 1.2 million (0.9–1.5) fewer deaths over the entire 2022–2050 period in 

the Improved Drug Use scenario compared to the reference scenario, 1.4 million (0.7–2.2) 

fewer deaths in the Improved Adult BMI and FPG scenario, and 2.1 million (1.3–2.9) fewer 

deaths in the Improved Smoking scenario. These all-cause mortality decreases reflect a 

72.6% (55.8–88.9) lower age-standardised rate of drug use disorder deaths in the Improved 

Drug Use scenario in 2050 compared to that of the reference scenario, an 8.4% (0.4–19.7) 

lower rate of IHD deaths and 19.7% (3.1–36.8) lower rate of diabetes deaths in the Improved 

Adult BMI and FPG scenario, and a 19.0% (8.3–28.6) lower rate of lung cancer and 13.2% 

(1.8–25.5) lower rate of COPD in the Improved Smoking scenario (appendix 1 table S4). 

Similar patterns are observed for DALYs under the three USA-specific alternative scenarios 

(appendix 1 table S5).

Under our USA-specific scenarios, we likewise project small gains in life expectancy and 

HALE across US states compared to the reference scenario (table 3, appendix 1 figure 

S7). The largest improvements in life expectancy and HALE in 2050 compared to the 

reference scenario are forecasted under the Improved Drug Use scenario in West Virgina 

(1.6 additional years and 2.3 additional healthy years). Reductions in age-standardised 

mortality and DALY rates under each of the three scenarios are forecasted across the USA 

but will vary by state (appendix 1 tables S8 and S9). For the Improved Adult BMI and FPG 

scenario, West Virginia is forecasted to see the largest relative declines in age-standardised 

DALY rates in 2050 compared to the reference scenario, whereas Colorado will have the 

least. For Improved Drug Use, the greatest improvements are projected to be in West 

Virginia, and the least in Nebraska. For Improved Smoking, the largest decreases in burden 

will be in Arkansas, while the smallest will be in California.

Since smoking was already declining and at a low level in many states, additional 

improvements in health outcomes under the Improved Smoking scenario compared to the 

reference scenario are expected to be smaller than that of the Improved Drug Use and 

Improved Adult BMI and FPG scenarios.

Model performance

We found—based on a skill metric that evaluated the performance of our forecasting model 

against a simple baseline model—that skill values for the USA were positive for out-of-
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sample predictions for all causes combined for both deaths and DALYs, at 0.53 for males 

and 0.50 for females for deaths, and 0.37 for males and 0.52 for females for DALYs. A 

positive skill value indicates better model performance than the baseline model. Skill values 

were also positive for all Level 1 causes except injuries in males for deaths (–0.13) and 

both males and females for DALYs (–0.14 and –0.19). The highest Level 1 skill value for 

deaths was for NCDs in males (0.54) and for DALYs, was for NCDs in females (0.60). See 

appendix 1 section 1.5, tables J and K for skill values by Level 2 cause.

Discussion

Main findings

This study presents a forecast of the burden of disease for the USA and all 50 US states 

and Washington, DC, from 2022 to 2050. Our findings demonstrate a concerning trajectory 

for the future of US health, with the USA failing to keep up with health progress seen 

the world over unless concerted efforts are made to reduce exposure to key modifiable 

risk factors. We found that the USA’s global ranking for life expectancy and HALE will 

continue to decline in the years to come compared to all other countries, with particularly 

poor outcomes forecasted for American females relative to females in other countries. 

Several states, such as Kentucky and West Virginia, are projected to experience worse 

health outcomes in 2050 than 1990, with female HALE declining between 1990 and 2050 

in 20 US states. Worse trends in HALE than life expectancy in these and other states 

indicate that while life expectancy will increase in most of the country over the next several 

decades, for many, those additional years of life will be spent in poorer health. While overall 

age-standardised rates of disease and injury burden (both mortality and DALYs) will decline 

over the forecasted period for most states—albeit at slower rates than in the 1990–2010 

period—rates are projected to increase dramatically for certain causes, including for drug 

use disorders and CKD. Exposure (measured by SEVs) to several key risk factors is also 

forecasted to increase substantially in the coming decades, including for high BMI, high 

FPG, and high sodium, contributing to slower declines in the health outcomes associated 

with these risks.

The USA is facing substantial and, in some instances, increasing health challenges, with 

rising rates of obesity, high and increasing prevalence of drug use, and suboptimal control 

of blood pressure and blood sugar levels, among others. These factors contribute to a 

high burden of chronic diseases such as heart disease, diabetes, kidney diseases, and 

cancer, as well as drug use disorders. Through our analyses, we aimed to demonstrate the 

potential health improvements that could occur if lagging states could achieve the risk levels 

and associated health outcomes of the best-performing states. Unfortunately, even when 

setting our forecasts to match the achievements of the best-performing states, the overall 

improvements are forecasted to be modest, with increases in life expectancy and HALE 

of just 0.4–0.6 years compared to the reference scenario, and the USA continues to fall 

further behind other countries. We also produced alternative scenarios wherein exposure to a 

range of key environmental, behavioural, and metabolic risk factors was set to be eliminated 

by 2050. Under a scenario that combines the effects of eliminating all of these risks, we 

do forecast substantial potential improvements in health outcomes, but compared to other 
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countries under the same combined scenario, many US states still perform poorly. In fact, if 

the USA managed to eliminate exposure to all of these key risks by 2050, the country’s life 

expectancy would still only be on par with that of Canada if Canada made no improvements 

to its current (reference) trajectory. These findings call for a multifaceted approach, with 

interventions and policies that address a range of risk factors and health outcomes from 

different prevention and treatment angles.

Addressing key modifiable risk factors

Our combined scenario indicates that eliminating exposure to the risk factors in that scenario

—namely high BMI, high FPG, high systolic blood pressure, high sodium, and smoking

—will have the largest impact on rates of diabetes, IHD, and CKD, with approximately 

150–200% lower age-standardised rates of death due to these three diseases in 2050 

compared to the reference scenario. Eliminating exposure to these risks by 2050 would 

likewise avert an estimated 12.4 million deaths in the USA between 2022 and 2050. 

These findings offer policy makers and health professionals alike important insights into 

the risks and health outcomes that most need to be addressed in the USA over the next 

several decades. NCD Countdown 2030 collaborators identified 21 evidence-based, high-

priority policy interventions to reduce mortality from NCDs to Sustainable Development 

Goal (SDG) target 3.4 levels by 2030,23 many of which target the key risk factors 

and associated health outcomes from our combined scenario findings. Many of these 

interventions would also be made more accessible by universal health coverage, which 

we discuss further below. For high FPG and its associated diabetes and chronic kidney 

disease, effective interventions included in universal health coverage include diabetes 

screening and treatment.23 Additional interventions for managing blood sugar levels include 

increasing access to diabetes education, promoting self-management skills, and ensuring that 

individuals have the necessary resources to maintain a healthy lifestyle.

For IHD, they include primary and secondary prevention for cardiovascular disease, acute 

and chronic treatment for health failure, and percutaneous coronary intervention and medical 

management of acute coronary syndrome.23 For high systolic blood pressure, it is necessary 

to treat and control blood pressure levels in addition to encouraging regular blood pressure 

monitoring and lifestyle modifications, such as a healthy diet and regular physical activity.24 

Other studies have found that progress on obesity could be made through the expanded 

use of new medications25,26 alongside a combination of public health initiatives, such as 

promoting and improving affordable access to healthier food options, encouraging physical 

activity, and implementing policies that support healthy environments.5,27 In addition to its 

clinical-level interventions, the NCD Countdown 2030 collaborators also found substantial 

reductions from six intersectoral policies that address the same key risks and associated 

health outcomes: alcohol excise taxes; alcohol regulations; tobacco excise taxes; smoking 

regulations and information, education, and communication; sodium reduction measures; 

and trans fat bans.23

Our forecasts, combined with recent findings that dietary risks contributed to 10.2% of total 

deaths in the USA in 2021,5 likewise demonstrate that many of the USA’s biggest health 

concerns are associated with diet. Increasingly unhealthy diets across US states are fostering 
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slow progress on or even increases in chronic health conditions like obesity, diabetes, and 

heart disease.5,28 While the recent development and demonstration in randomised trials of 

glucagon-like peptide 1(GLP-1) agonists provides a new and effective strategy for reducing 

weight,25,26 there is still considerable research and time needed to understand the feasibility 

and long-term effectiveness of widespread use of GLP-1s, and it is difficult to imagine a 

future in which the prevalence of overweight and obesity in the USA declines considerably 

without population-level changes to diet quality. GBD 2021 provides strong indications 

of which components of diet can most reduce health risks,5 but policy interventions to 

encourage reduced consumption of unhealthy components of diet requires action on multiple 

fronts.

The USA is also facing a monumental challenge in addressing drug abuse, particularly 

with the ongoing opioid epidemic. In fact, age-standardised mortality rates due to drug 

use disorders are forecasted to be more than twice as high in the USA in 2050 as the 

next-highest country, Canada.1 To address and prevent this issue, the country needs to 

invest in effective prevention strategies, such as comprehensive public health campaigns 

and evidence-based drug education programmes.29,30 Additionally, we must expand access 

to treatment and recovery support services, including medication-assisted treatment and 

behavioural health interventions. We must also increase availability of naxolone, which 

quickly reverses the effects of opioid overdose, particularly now that it is available in the 

USA without a prescription.31

As we envision a healthier future for the USA by 2050, it is imperative to recognise that 

the journey towards improved public health is a shared responsibility. While preventing 

exposure to and treating the effects of these and other risk factors will require a range 

of interventions supported by a comprehensive health system and a set of policies and 

structures that better address the social determinants of health, the role of personal 

responsibility and behaviour must also be considered. If structural changes for a healthier 

future for all Americans are put in place, there will remain an onus on individuals to take 

more responsibility for their own health by making informed, health-conscious decisions.

Investing in and expanding access to disease and injury prevention, detection, and 
treatment

The importance of investing in disease and injury prevention cannot be overstated, 

particularly in the context of the increasing burden of certain diseases in the USA. While 

it is essential to allocate resources for medical care and treatment of existing health issues, 

this should not come at the cost of preventive measures and long-term planning.32 Preventive 

efforts, such as promoting healthy lifestyles, early screenings, vaccinations, and reducing 

risk exposure, can significantly reduce the incidence and severity of chronic diseases and, 

in turn, ease the strain on health-care systems.5,33 Likewise, legislation can play a crucial 

role in prevention efforts; previous successes include enacting seat belt laws, smoking bans 

and age restrictions, enacting regulations that reduce particulate matter air pollution, and 

fluoridation of community water supplies.34

Increasing access to preventive medical care, including regular screenings and physical 

exams, is vital in the early detection and management of diseases and injuries. Evidence 
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has consistently shown that early intervention can lead to better health outcomes, reduced 

complications, and lower health-care costs in the long run.35–37 To make preventive medical 

care more accessible, it is essential to design and implement programmes that target specific 

segments of the population, particularly those at higher risk or with limited access to 

health-care services. These programmes may include public awareness campaigns, mobile 

screening clinics, and partnerships with community organisations to reach underserved 

areas. Additionally, in the continued absence of universal health coverage, it is crucial 

to address barriers to care such as cost, lack of insurance coverage, and transportation 

challenges, through policies that promote affordable and accessible health-care services.

Increasing access to affordable medicine is a crucial aspect of improving health outcomes, 

particularly for individuals suffering from chronic conditions such as hypertension 

and diabetes. Many effective medications are available at low cost for managing 

these conditions, and ensuring their widespread accessibility can lead to better disease 

management and quality of life for millions of Americans.38,39 For example, generic 

antihypertensive drugs and metformin, a widely used medication for type 2 diabetes, 

are relatively inexpensive and can significantly improve patients’ health when used 

appropriately. At the same time, it is essential to invest in the development of new 

medications and ensure that these advances reach those who may not be able to afford 

them. One such example is the emergence of novel obesity medications, which have the 

potential to reduce the incidence of diabetes and its associated complications.25,26

Addressing mental health

Mental disorders are forecasted to be the second-leading cause of age-standardised YLDs 

in 2050, with essentially unchanged rates from 2022. For American females aged 10–24, 

more than 30% of all YLDs in 2050 will be attributable to mental disorders, with especially 

high rates of depressive disorders (https://vizhub.healthdata.org/gbd-foresight/). This aligns 

with previous findings that the incidence of mental health disorders has risen considerably 

in the USA over the past 30 years, particularly in younger aged females.1,2 To address 

this serious issue, increased investment in mental health services and research is necessary. 

This includes improved access to mental health care, early intervention programmes, and 

the destigmatisation of mental health issues.40,41 Additionally, integrating mental health care 

into primary care settings and using digital tools such as telemedicine can help reach more 

people in need of support. Investing in mental health prevention is equally important as 

treatment in maintaining the overall well-being of individuals and communities.

The need for universal health coverage in America

Alongside other individual and societal actions to reduce risk factor exposure and improve 

health outcomes, our findings from this and other recent studies suggest the urgent need 

for universal health coverage in the USA.42 Universal health coverage should ensure that 

people have access to the full range of quality preventive and curative health services they 

need, when and where they need them, without financial hardship. It should cover the 

full continuum of essential health services from health promotion to prevention, treatment, 

rehabilitation, and palliative health care across the life course. The lack of universal health 

coverage in the USA is an important barrier to improving health outcomes, since affordable 
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health-care access improves prevention and treatment for many of the most prominent health 

outcomes and risks in our study. Our alternative scenarios demonstrate the improvements 

in US health trends that could be achieved if marked reductions in exposure to risk factors 

associated with NCDs, drug use, and more occur, and universal health coverage could be 

an important contributor to this effort. For example, when physicians recommend lifestyle 

changes, such as smoking cessation or behaviours that affect weight loss, patients are more 

likely to attempt behavioural modifications.43,44 Likewise, patients with drug use and mental 

health disorders are more likely to seek treatment if finances and health insurance are not a 

barrier.45 Further, while health outcomes such as diabetes also have behavioural and social 

structure components, effective treatment includes medical care and often medication, for 

which cost can be a substantial barrier to access.46,47

That said, while universal health coverage is an important component of US health system 

reform, it is not a panacea for the USA’s poor health performance. In our analyses, when 

we evaluated life expectancy at age 70 in the USA compared to all 203 other countries 

around the world, in order to account for availability of free health care, we did not see 

much difference in the ranking of the USA or substantial changes in trends to 2050. Indeed, 

our previous work has found that health-care access contributes approximately 27% of 

disparities in health outcomes, less than risk factor exposure and socioeconomic factors.42 

But universal health coverage will nonetheless provide a safety net and will prevent 

citizens from facing substantial health-related financial hardship. The call for universal 

health coverage should also be coupled with an expansion of policies that address social 

determinants of health; reforms to primary health care in the USA, especially the fragmented 

approach to the country’s health care;48 and greater emphasis on programmes that prevent 

exposure to key modifiable risks.

Addressing health and social disparities

In the USA, health and social disparities continue to create substantial challenges for 

individuals and communities, particularly in terms of income, education, and access to 

health care.49 Our study shows that even when we eliminate the many key risk factors 

in our combined scenario, many US states will continue to fall behind other countries, 

indicating the role of socioeconomic factors in the country’s poor performance. It is crucial 

to implement policies and programmes that aim to narrow these gaps and promote equal 

opportunities for all citizens. This can perhaps be achieved through targeted investments 

in education, affordable housing, and community development initiatives, as well as by 

addressing systemic barriers that perpetuate inequality. By fostering a more equitable 

society, we can create a supportive environment where everyone has the opportunity to 

lead healthy, fulfilling lives. This could be achieved in part by strengthening social safety 

nets. There are many benefits of strong social safety nets, which can provide financial 

security and access to essential services such as health care and free higher education.50,51 

The USA’s weak social safety nets compared to other high-income countries contribute to 

significant financial stress and wide disparities in human development and well-being.52 To 

address this issue, policy makers must prioritise the development of comprehensive social 

support programs, including expanding access to affordable health care, promoting free or 

affordable higher education, and improving retirement benefits.
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Addressing other important factors

While the primary focus of our study has been on forecasting the burden of disease in 

the USA, there are important factors beyond our core analyses that merit attention. While 

we did not evaluate the influence of these factors on health outcomes in the USA, they 

nonetheless have important implications for the potential to change the trajectory of US 

health that we have forecasted. The divisions that shape many conflicts in America today 

also play a crucial role in the poor health outcomes and disparities forecasted in this study, a 

phenomenon starkly illuminated during the pandemic.53 At a time when unity and coherence 

were paramount, the nation found itself mired in divisive rhetoric that obscured the value 

of scientific debates, with large segments of the population aligning their health beliefs and 

behaviours along political lines. This division not only hampered the country’s response 

to the pandemic but also underscored a broader challenge: the need for a united front 

in addressing population health crises. In addition, historically, the USA has been at the 

forefront of scientific discoveries and innovation, playing a leading role in advancing global 

knowledge in various fields. In recent years, however, science has been attacked, the value 

of key preventive measures such as vaccines has been questioned, and mistrust in science 

and the government has been fostered by misinformation on social media.54 Distrust and 

misinformation must be addressed if the full potential of health progress is to be made 

in the USA in the coming years. We need to promote public understanding of science 

by implementing public education campaigns to raise awareness about the importance of 

scientific research and its contributions to public health. Scientists should be encouraged 

to engage with the public and share their knowledge and expertise while at the same time 

keeping political statements out of scientific discourse. In addition, the USA has severe 

limitations in the availability of data at the local and sometimes national levels. Often, the 

release of these data is delayed and does not allow for a rapid response or a course change. 

Even when such data are present, often it is hard to access these data to better understand 

the burden of disease. Therefore, we need to invest in the development of a strong data 

infrastructure to support large-scale data collection, analysis, and sharing. It is crucial for 

policy makers to limit funding only to systems that will be publicly available and not 

restricted. Finally, we need to have a strong evaluation process of the country’s programmes 

and policies and stop investing in programmes that are not working.

Limitations

This study is subject to the uncertainties and limitations of the forecasting model it utilises, 

first published by GBD 2021 Forecasting Collaborators.1 First, our forecasts are limited by 

the quality of data and other limitations underlying the GBD estimates used as inputs to 

our forecasting model. These limitations vary across causes, age, and sex, as detailed in the 

original studies.2,5–7 Second, while we included more than 80 drivers of health in our model, 

we could not incorporate all potential drivers and health threats. These include a range of 

indirect pathways through which climate change is likely to impact health, future potential 

pandemics, potential health threats that are difficult to quantity due to lack of evidence on 

the potential magnitude of impacts on human health at this time (including bioterrorism, 

nuclear escalation, and malicious artificial intelligence [AI]), potential advances in disease 

and injury prevention, diagnosis, treatment, and management for which there is not yet 

sufficient evidence for the potential population-level impacts (including new medications; 
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new technology, such as AI-related health innovations; and more), and completely unknown-

to-date future threats. Third, while we developed alternative models to forecast several 

causes of death that are stochastic in nature, including exposure to forces of nature, 

conflict and terrorism, and executions, these models could be improved. Future stochastic 

events might be better predicted using extreme value theory55 to estimate the cumulative 

probability of an event. Fourth, the GBD mediation matrix we used to incorporate risk factor 

mediation pathways—eg, how the effect of high BMI is mediated through systolic blood 

pressure and LDL cholesterol—only includes a subset of mediation pathways, largely due 

to insufficient data on the relationship between the distal and mediator risk factors. Fifth, 

this was the first time non-fatal forecasts were produced within the GBD Future Health 

Scenarios modelling framework. For each cause, we evaluated model performance for our 

non-fatal forecasts and in some instances, chose an alternative model that better fit the 

data than using MIRs or MPRs to model non-fatal outcomes. In these cases, we used a 

modelled future incidence or prevalence directly. In future iterations, we intend to refine 

our non-fatal models and add additional cause-specific covariates and risk factors. Sixth, 

we used average disability weights from GBD to produce YLD forecasts, which assume a 

static association between prevalence and disability over time. This approach is thus unable 

to capture substantial improvements in treatment in the future. Seventh, due to the limited 

data on COVID-19 cases and deaths in 2022–23, there is considerable uncertainty around 

potential long-term trends in disease and injury burden due to the pandemic. In the absence 

of data to inform our COVID-19 forecasts, we assumed that COVID-19 deaths and DALYs 

will decline linearly to zero between 2023 and 2030. We will revisit this assumption in the 

future, as more and a longer time series of data become available. Eighth, the alternative 

scenarios presented in this paper are meant to demonstrate the potential health gains that 

could be achieved in the USA and across US states if significant improvements are made 

to reduce exposure and disease and injury burden due to known risk factors, and how these 

benefits will vary by cause, age group, sex, and US state. Due to computational constraints, 

we were unable to produce alternative scenarios for each risk factor individually, but future 

studies aim to understand the individual impacts of many independent drivers on disease and 

injury burden. Ninth, while certain diseases and injuries had higher skill values for the USA 

than globally (such as NCDs), skill values varied more substantially at the US-level than 

global level. Identifying the best approach for applying our global forecasting models to the 

national and subnational levels without sacrificing model performance is an ongoing process 

that we will continue to iterate in future GBD rounds with potentially more country-specific 

model individualisation. Finally, we report metrics at the state level, and hence we are 

masking variation within states. Moreover, our analyses did not project the future burden by 

race and ethnicity or education, two factors that are associated with health disparities.

Conclusion

As the first study to provide such comprehensive forecasting insights at both the US state 

and national levels, our work holds immense potential for informing policy and programme 

decisions to address the changing burden of disease and injury in the USA in the coming 

decades. Our reference forecasts offer alarming insights into the future of US health, 

demonstrating increasingly poor health outcomes compared to other countries around the 
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world; slow progress or, in some cases, worsening outcomes across US states and certain 

causes; and high and increasing rates of exposure to key risk factors. Our alternative 

scenarios demonstrate variable but important possible improvements that could be made 

by substantially reducing exposure to a range of risks. These findings call for renewed 

investments in public health risk prevention strategies, health-care access, education, and 

scientific research to ensure a healthier, more prosperous future for all Americans. By 

prioritising these areas and fostering collaboration between public and private sectors, the 

USA can transform its health-care landscape, reduce disparities, and improve its health 

status in the world.
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University of Tennessee, Memphis, TN, USA; Department of Clinical Medicine (Prof J M 

Acuna MD), American University of Antigua, Coolidge, Antigua and Barbuda; FIU Robert 

Stempel College of Public Health & Social Work (Prof J M Acuna MD), Florida 

International University, Miami, FL, USA; School of Medicine (I Y Addo PhD), School of 

Pharmacy and Charles Perkins Centre (Z Dai PhD), Sydney Medical School (S Islam PhD), 

University of Sydney, Sydney, NSW, Australia (S R Okeke PhD); Centre for Social Research 

in Health (I Y Addo PhD, S R Okeke PhD), School of Population Health (Z Dai PhD), 

National Drug and Alcohol Research Centre (Prof L Degenhardt PhD), International Centre 

for Future Health Systems (J Lin PhD), University of New South Wales, Sydney, NSW, 

Australia; Department of Obstetrics and Gynecology (V Adekanmbi PhD), Department of 

Family Medicine (W Lee PhD), University of Texas Medical Branch, Galveston, TX, USA; 

Department of Pharmacology and Therapeutics (T E Adeyeoluwa PhD), Department of 

Microbiology (T C Ekundayo PhD, Y Oluwafemi PhD), University of Medical Sciences, 

Ondo, Ondo, Nigeria; Department of Veterinary Medicine (T E Adeyeoluwa PhD), 

Department of Periodontology and Community Dentistry (O F Fagbule FWACS), 

Department of Veterinary Public Health and Preventive Medicine (O A Ogundijo MSc), 

Faculty of Public Health (I I Olufadewa MHS), Department of Medicine (Prof M O Owolabi 

DrM), University of Ibadan, Ibadan, Nigeria; Technical Services Directorate (A A Afolabi 

MPH), MSI Nigeria Reproductive Choices, Abuja, Nigeria; School of Medicine (F 

Afrashteh MD, M Bastan MD), Health Management and Economics Research Center (J 

Arabloo PhD), Department of Ophthalmology (H Hasani MD), Mental Health Research 

Center (Prof M Hosseinzadeh PhD), Research Center of Pediatric Infectious Diseases (F 

Khamesipour PhD), Department of Health Economics (M Khosravi PhD), Center for 

Technology and Innovation in Cardiovascular Informatics (S Shool MD), Iran University of 

Medical Sciences, Tehran, Iran; Department of Geography and Planning (W Agyemang-

Duah PhD), Queen’s University, Kingston, ON, Canada; Department of Medical Oncology 

(S Ahmad MD, A A Khosla MD), Department of Medicine (M Ganiyani MD), Miami 

Cancer Institute, Miami, FL, USA; Department of Community Medicine and Preventive 

Health (S Ahmad MD), King Edward Medical University Lahore, Lahore, Pakistan; Urology 

Department (M Ahmadzade MD), Obstetrics and Gynecology Department (E Ghotbi MD), 

Obesity Research Center (A Haj-Mirzaian MD), Skull Base Research Center (I 

Mohammadzadeh MD), Student Research Committee (M Rahmanian MD), Department of 

Health (M Safari PhD), Ophthalmic Research Center (ORC) (M Shayan MD), Shahid 

Beheshti University of Medical Sciences, Tehran, Iran; Department of Pharmacy Practice (A 
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Ahmed PhD), Riphah Institute of Pharmaceutical Sciences, Islamabad, Pakistan; Division of 

Infectious Diseases and Global Public Health (IDGPH) (A Ahmed PhD), Department of 

Public Health (M Fallahpour PhD), University of California San Diego, San Diego, CA, 

USA; Institute of Endemic Diseases (A Ahmed MSc), Unit of Basic Medical Sciences (E E 

Siddig MD), University of Khartoum, Khartoum, Sudan; Swiss Tropical and Public Health 

Institute (A Ahmed MSc), University of Basel, Basel, Switzerland; Brody School of 

Medicine (S Ahmed PhD), Department of Computer Science (A O Bodunrin MSc), 

Department of Geography (A Opejin MSc), East Carolina University, Greenville, NC, USA; 

Department of Cardiology (M Akkaif PhD), Fudan University, Shanghai, China; Department 

of Management, Policy, and Community Health (S Akkala MPH), McWilliams School of 

Biomedical Informatics (F Alahdab MD), Health Science Center (D Dongarwar MS), 

University of Texas, Houston, TX, USA; Chicago College of Osteopathic Medicine (A E 

Akrami BS), Midwestern University, Downers Grove, IL, USA; Feinberg School of 

Medicine (A E Akrami BS), Northwestern University, Chicago, IL, USA (L Mhlanga PhD, 

M D Szeto MS); Department of Communicable Diseases (S Al Awaidy MSc), Ministry of 

Health, Muscat, Oman; Middle East, Eurasia, and Africa Influenza Stakeholders Network, 

Muscat, Oman (S Al Awaidy MSc); Division of Public Health Sciences (S Al Hasan PhD), 

Department of Research and Development (Z Al-Aly MD), Department of Surgery (S 

Azadnajafabad MD), Washington University in St. Louis, St. Louis, MO, USA; Department 

of Internal Medicine (O Al Ta’ani MD), Allegheny Health Network, Pittsburgh, PA, USA; 

Department of Adult Health and Critical Care, College of Nursing (O A Al Zaabi PhD), 

Department of Geography (W Ali PhD), Sultan Qaboos University, Muscat, Oman; 

Department of Biomedical Informatics, Biostatistics, and Epidemiology (F Alahdab MD), 

University of Missouri, Columbia, MO, USA; School of Medicine (Y Al-Ajlouni MD), New 

York Medical College, Valhalla, NY, USA; Department of Epidemiology (Y Al-Ajlouni 

MD), Departments of Psychiatry and Epidemiology (Prof M R Phillips MD), Columbia 

University, New York, NY, USA; Clinical Epidemiology Center (Z Al-Aly MD), US 

Department of Veterans Affairs (VA), St. Louis, MO, USA; Department of Bioengineering 

(M Alam PhD), George Mason University, Fairfax, VA, USA; Division of Gastroenterology 

and Hepatology (W A Aldhaleei MD, A S Bhagavathula PhD), Mayo Clinic, Jacksonville, 

FL, USA; Department of Bacteriology, Immunology, and Mycology (Prof A M Algammal 

PhD), Suez Canal University, Ismailia, Egypt; Department of Medical Rehabilitation 

(Physiotherapy) (M U Ali MSc), University of Maiduguri, Maiduguri, Nigeria; Department 

of Rehabilitation Sciences (M U Ali MSc, M Khan MPH), Hong Kong Polytechnic 

University, Hong Kong, China; Department of Biosciences (R Ali PhD), Jamia Millia 

Islamia, New Delhi, India; Department of Nuclear Medicine (Prof A Al-Ibraheem MD), 

King Hussein Cancer Center, Amman, Jordan; Department of Diagnostic Radiology and 

Nuclear Medicine (Prof A Al-Ibraheem MD), School of Pharmacy (Prof Y Bustanji PhD), 

The University of Jordan, Amman, Jordan; Ministry of Health, Riyadh, Saudi Arabia (S 

Almustanyir MD); Department of Medicine (S A Alqahatni MD), King Faisal Specialist 

Hospital & Research Center, Riyadh, Saudi Arabia; Department of Medicine (S A Alqahatni 

MD), Department of Radiology and Radiological Science (A Amindarolzarbi MD), 

Department of Biostatistics (A Columbus MS), Russell H. Morgan Department of Radiology 

and Radiological Science (A Kamireddy MD), Department of Neurosurgery (F Kazemi 

MD), School of Medicine (A Ozair MD), Department of Health Policy and Management (D 
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Vervoort MD), Department of International Health (H Zhang MS), Johns Hopkins 

University, Baltimore, MD, USA (E Melese MD); Department of Allied Medical Sciences 

(A Alrawashdeh PhD), Department of Rehabilitation Sciences (M Al-Wardat PhD), Jordan 

University of Science and Technology, Irbid, Jordan; Institute of Public Health (R Al-Rifai 

PhD, Y A M Elhadi MPH), United Arab Emirates University, Al Ain, United Arab Emirates; 

Department of Emergency Medicine (M A Alsabri MD), Sana’a University, Sana’a, Yemen; 

Pediatric Emergency Medicine Department (M A Alsabri MD), St. Christopher’s Hospital 

for Children, Philadelphia, PA, USA; Department of Family and Community Medicine (N Z 

Alshahrani MD), University of Jeddah, Jeddah, Saudi Arabia; Department of Specialty 

Internal Medicine (Prof J A Al-Tawfiq MD), Johns Hopkins Aramco Healthcare, Dhahran, 

Saudi Arabia; Department of Medicine (Prof J A Al-Tawfiq MD), Indiana University School 

of Medicine, Indianapolis, IN, USA; Department of Pediatrics (Prof H Aly MD, A E’mar 

MD), Lerner Research Institute (X Liu PhD), Cleveland Clinic, Cleveland, OH, USA; Quran 

and Hadith Research Center (S Amiri PhD), Nephrology and Urology Research Center (K 

Hushmandi PhD), Baqiyatallah University of Medical Sciences, Tehran, Iran; Department of 

Pharmacology (A Anil MD, M Shamim MBBS, S Singh MD), Department of Pharmacology 

and Research (A Saravanan MD), All India Institute of Medical Sciences, Jodhpur, India; 

All India Institute of Medical Sciences, Bhubaneswar, India (A Anil MD); Rural Health 

Research Institute (A E Anyasodor PhD, Prof J Sun PhD), Charles Sturt University, Orange, 

NSW, Australia; College of Pharmacy (M Arafat PhD), Al Ain University, Abu Dhabi, 

United Arab Emirates; Health Policy Research Center (A Ardekani MD), Department of 

Biostatistics (H Molavi Vardanjani PhD), Department of Occupational Health and Safety 

Engineering (R Pourbabaki PhD), Shiraz University of Medical Sciences, Shiraz, Iran; 

College of Art and Science (D Areda PhD), Ottawa University, Surprise, AZ, USA; School 

of Life Sciences (D Areda PhD), Arizona State University, Tempe, AZ, USA; Neurological 

Surgery Department (M Asghariahmadabad MD), Department of Radiology and Biomedical 

Imaging (P Metanat MD), School of Nursing (J Nutor PhD), Department of Epidemiology 

and Biostatistics (M Teramoto MD), University of California San Francisco, San Francisco, 

CA, USA; Department of Health Economics (M A Ayanore PhD), Centre for Health Policy 

Advocacy Innovation & Research in Africa (CHPAIR-Africa), Accra, Ghana; Department of 

Health Information Management (S Ayyoubzadeh PhD), Non-communicable Diseases 

Research Center (M Bastan MD), School of Medicine (A Behnoush BS, M Gouravani MD, 

S Khanmohammadi MD, M Mayeli MD, A Shahbandi MD), Department of Pediatric 

Neurology (M Bemanalizadeh MD), Department of Obstetrics and Gynecology (M 

Dashtkoohi MD), Cardiac Primary Prevention Research Center (S Kazemian MD), 

Department of Cardiac Electrophysiology (S Kazemian MD), Sina Trauma and Surgery 

Research Center (M Khormali MD, Prof V Rahimi-Movaghar MD, S Shool MD), 

Department of Cardiology (E Mahmoudi MD), Department of Pediatric Cardiology (Prof E 

Malakan Rad MD), Digestive Diseases Research Institute (V Mansouri MD), Tehran Heart 

Center (M Najafi MD), Research Center for Advanced Technologies in Cardiovascular 

Medicine (M Najafi MD), Department of Neurology (M Shafie MD), Research Center for 

Rational Use of Drugs (A Sharifan PharmD), Tehran University of Medical Sciences, 

Tehran, Iran; Leeds Institute of Rheumatic and Musculoskeletal Medicine (S Azadnajafabad 

MD), University of Leeds, Leeds, United Kingdom; Consultant (G S Azhar PhD), The 

World Bank, Washington, DC, USA; Institute of Biotechnology and Genetic Engineering (S 
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Aziz MS), The University of Agriculture, Peshawar, Pakistan; Montefiore-Einstein 

Cerebrovascular Research Lab (A Azzam MBBCh), Albert Einstein College of Medicine, 

Bronx, NY, USA; Faculty of Medicine (A Azzam MBBCh), Department of Cardiology (O 

M Makram MD), October 6 University, 6th of October City, Egypt; Department of 

Population Medicine (Prof G Babu PhD), Qatar University, Doha, Qatar; Orthopedic 

Institute for Children, Los Angeles, CA, USA (S Baghdadi MD); College of Optometry (R 

Bahreini MS), Pacific University, Forest Grove, OR, USA; Department of Neurosurgery (A 

T Bako PhD), Houston Methodist Hospital, Houston, TX, USA (M Elhadi MD); Heidelberg 

Institute of Global Health (HIGH) (Prof T W Bärnighausen MD, Prof S Mohammed PhD), 

Heidelberg University, Heidelberg, Germany; T.H. Chan School of Public Health (Prof T W 

Bärnighausen MD, P M S Pradhan MD), Center for Primary Care (S Basu PhD), Harvard 

Business School (F Caetano dos Santos PhD), Division of Cardiovascular Medicine (G Chi 

MD), Department of Ophthalmology (Prof J H Kempen MD, M Shayan MD), Department 

of Health Policy and Oral Epidemiology (Z S Natto DrPH), Department of Global Health 

and Social Medicine (M Pigeolet MD), Division of General Internal Medicine (Prof A 

Sheikh MD), Harvard University, Boston, MA, USA; School of Public Health (S Basu PhD), 

Department of Brain Sciences (L D’Anna PhD), Department of Primary Care and Public 

Health (C Tabche MSc), Imperial College London, London, United Kingdom; Department 

of Medical Education (K Batra PhD), School of Public Health (R Batra MS), Department of 

Social and Behavioral Health (Prof M Sharma PhD), University of Nevada Las Vegas, Las 

Vegas, NV, USA; IT Department (R Batra MS), Coforge, Georgia, GA, USA; Department of 

Epidemiology (S Khanmohammadi MD, S Rashedi MD), Non-Communicable Diseases 

Research Center (NCDRC), Tehran, Iran (A Behnoush BS); Department of Pediatrics (M 

Bemanalizadeh MD), Department of Clinical Biochemistry (O Vakili PhD), Isfahan 

University of Medical Sciences, Isfahan, Iran; Department of Epidemiology and Health 

Promotion (Prof H Benzian PhD), Department of Child and Adolescent Psychiatry (Prof S 

Cortese PhD), Department of Population Health (S Jaka MD), School of Global Public 

Health (E K Peprah PhD), New York University, New York, NY, USA; Department of 

Epidemiology and Biostatistics (A C Bermudez MD), University of the Philippines Manila, 

Manila, Philippines; Department of Epidemiology (A C Bermudez MD), The Warren Alpert 

Medical School (Z A Haq BA), School of Public Health (D W S Maaty BS), Brown 

University, Providence, RI, USA; Hubert Department of Global Health (R S Bernstein MD), 

Department of Gynecology and Obstetrics (T R Ojo-Akosile MD), Rollins School of Public 

Health (Prof D A Sleet PhD), Department of Family and Preventive Medicine (S 

Thirunavukkarasu PhD), Emory University, Atlanta, GA, USA; Department of Global 

Health (R S Bernstein MD), George Washington University, Washington, DC, USA; 

Department of Pharmaceutical and Administrative Sciences (K A Beyene PhD), University 

of Health Sciences and Pharmacy in St. Louis, St. Louis, MO, USA; School of Pharmacy (K 

A Beyene PhD), University of Auckland, Auckland, New Zealand; Department of Public 

Health (A S Bhagavathula PhD), North Dakota State University, Fargo, ND, USA; Institute 

of Applied Health Research (N Bhala PhD), University of Nottingham, Nottingham, United 

Kingdom; Institute of Applied Health Research (N Bhala PhD), Academic Department of 

Surgery (S K Kamarajah MD), University of Birmingham, Birmingham, United Kingdom; 

Department of Medicine (R Bharadwaj PhD), University of Massachusetts Medical School, 

Worcester, MA, USA; Department of Internal Medicine (A Bhargava MD), Wayne State 
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University, Detroit, MI, USA; Global Health Neurology Lab (S Bhaskar MD), NSW Brain 

Clot Bank, Sydney, NSW, Australia; Division of Cerebrovascular Medicine and Neurology 

(S Bhaskar MD), National Cerebral and Cardiovascular Center, Suita, Japan; Department of 

Internal Medicine (V Bhat MBBS), St. John’s National Academy of Health Sciences, 

Bangalore, India; Department of Health Administration (S S Bhuyan PhD), Rutgers 

University, New Brunswick, NJ, USA; Department of Earth, Environment, and Equity (C 

Boxe PhD), Division of General Internal Medicine (R F Gillum MD), Department of 

Community and Family Medicine (R F Gillum MD), Howard University, Washington, DC, 

USA; Department of General Medicine Service (E J Boyko MD), Department of Veterans 

Affairs, Seattle, WA, USA; Department of Epidemiology (D Braithwaite PhD, D D Ding 

BS), Biology & Emerging Pathogens Institute (M H Zahid PhD), University of Florida, 

Gainesville, FL, USA; Cancer Population Sciences Program (D Braithwaite PhD), 

University of Florida Health Cancer Center, Gainesville, FL, USA; School of Population and 

Public Health (Prof M Brauer DSc), School of Nursing (A Pashaei MSc), University of 

British Columbia, Vancouver, BC, Canada; Department of Medical and Surgical Sciences 

(Prof R Bugiardini MD, E Cenko MD), Department of Biomedical and Neuromotor 

Sciences (S Guicciardi MD), University of Bologna, Bologna, Italy; Department of Basic 

Biomedical Sciences (Prof Y Bustanji PhD), Clinical Sciences Department (N R Dash MD), 

Department of Finance and Economics (Prof M Hussain PhD), Department of Pharmacy 

Practice and Pharmacotherapeutics (Prof H A Omar PhD), College of Medicine (Prof M A 

Saleh PhD), Department of Medicinal Chemistry (S S M Soliman PhD), University of 

Sharjah, Sharjah, United Arab Emirates; School of Public Health Sciences (Z A Butt PhD), 

University of Waterloo, Waterloo, ON, Canada; Al Shifa School of Public Health (Z A Butt 

PhD), Al Shifa Trust Eye Hospital, Rawalpindi, Pakistan; Department of Health 

Management (Direzione Sanitaria) (A Capodici MD), IRCCS Istituto Ortopedico Rizzoli, 

Bologna, Italy; Interdisciplinary Research Center for Health Science (A Capodici MD), 

Sant’Anna School of Advanced Studies, Pisa, Italy; Department of Psychiatry (Prof J 

Castaldelli-Maia PhD), University of São Paulo, São Paulo, Brazil; Department of Nutrition 

(Prof F Cembranel DSc), Federal University of Santa Catarina, Florianópolis, Brazil; Mary 

MacKillop Institute for Health Research (Prof E Cerin PhD), Australian Catholic University, 

Melbourne, VIC, Australia; School of Public Health (Prof E Cerin PhD), University of Hong 

Kong, Hong Kong, China; Cardio-Oncology Research Unit (J Chan MPH), Cardiovascular 

Analytics Group, Hong Kong, China; Temerty Faculty of Medicine (V Chattu MD), 

University of Toronto, Toronto, ON, Canada; Department of Community Medicine (V 

Chattu MD), Datta Meghe Institute of Medical Sciences, Sawangi, India; Department of 

Biology (A A Chaudhary PhD), Al-Imam Mohammad Ibn Saud Islamic University, Riyadh, 

Saudi Arabia; Fuwai Hospital (A Chen PhD), Chinese Academy of Medical Sciences & 

Peking Union Medical College, Beijing, China; Department of Computer Science (A Chen 

PhD), University of Texas at Austin, Austin, TX, USA; Department of Stomatology (G Chen 

DMD), Huazhong University of Science and Technology, Wuhan, China; Hubei Province 

Key Laboratory of Oral and Maxillofacial Development and Regeneration, Wuhan, China (G 

Chen DMD); Division of Infectious Diseases (P R Ching MD), Virginia Commonwealth 

University, Richmond, VA, USA; Division of Plastic Surgery (D Y Cho MD), University of 

Wisconsin, Madison, WI, USA; Department of Medicine (B Chong MBBS), Saw Swee 

Hock School of Public Health (S Ramazanu PhD), National University of Singapore, 
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Singapore, Singapore; Department of Community Medicine (Prof S G Choudhari MD), 

Jawaharlal Nehru Medical College, Wardha, India; Department of Paediatric Surgery (I S 

Chukwu BMedSc), Federal Medical Centre, Umuahia, Nigeria; Department of Health 

Informatics (S Chung PhD), University College London, London, United Kingdom; Health 

Data Research UK, London, United Kingdom (S Chung PhD); College of Education and 

Human Performance (D C Coker EdD), West Liberty University, West Liberty, WV, USA; 

Nova Medical School (Prof J Conde PhD), Nova University of Lisbon, Lisbon, Portugal; 

School of Psychology (Prof S Cortese PhD), University of Southampton, Southampton, 

United Kingdom; Department of Family Medicine and Public Health (Prof M H Criqui 

MD), University of California San Diego, La Jolla, CA, USA; Department of Diagnostic and 

Therapeutic Technologies (Prof N Cruz-Martins PhD), Cooperativa de Ensino Superior 

Politécnico e Universitário (Polytechnic and University Higher Education Cooperative), Vila 

Nova de Famalicão, Portugal; Institute for Research and Innovation in Health (i3S) (Prof N 

Cruz-Martins PhD), University of Porto, Porto, Portugal; IRCCS Istituto Ortopedico 

Galeazzi (G Damiani MD), University of Milan Galeazzi Orthopedic Institute IRCCS, 

Milan, Italy; Department of Dermatology (G Damiani MD, A Grada MD), Lerner College of 

Medicine (L Göbölös PhD), Harrington Heart and Vascular Institute (A Guha MD), 

Department of Quantitative Health Science (X Liu PhD), Department of Nutrition and 

Preventive Medicine (Prof J Sanabria MD), Case Western Reserve University, Cleveland, 

OH, USA; Department of Public Health (S D Darcho MPH), Haramaya University, Harar, 

Ethiopia; Department of Biochemistry (S Das MD), Ministry of Health and Welfare, New 

Delhi, India; Department of Gynecology and Obstetrics (M Dashtkoohi MD), Vali-E-Asr 

Reproductive Health Research Center, Tehran, Iran; Department of Psychiatry (Prof D C 

Des Jarlais PhD), The Zena and Michael A Wiener Cardiovascular Institute (V R Dhulipala 

MD), Department of Cardiology (M Vinayak MD), Icahn School of Medicine at Mount 

Sinai, New York, NY, USA; Department of Research (H D Desai MD), Gujarat Adani 

Institute of Medical Sciences and G.K. General Hospital, Bhuj, India; Chettinad Hospital & 

Research Institute (Prof V Devanbu MD), Chettinad Academy of Research and Education, 

Chennai, India; Department of Pharmacy (S Dewan PhD), United International University, 

Dhaka, Bangladesh; Pharmacology Division (S Dewan PhD), Center for Life Sciences 

Research Bangladesh, Dhaka, Bangladesh; Division of Pathology (K Dhama PhD), ICAR-

Indian Veterinary Research Institute, Bareilly, India; Department of Gastroenterology (L A 

Diaz MD), Pontifical Catholic University of Chile, Santiago, Chile; Department of Medicine 

(T C Do MD), Pham Ngoc Thach University of Medicine, Ho Chi Minh City, Vietnam; 

Department of Medicine (T H Do MD), Can Tho University of Medicine and Pharmacy, Can 

Tho, Vietnam; Department of Medical, Surgical, and Health Sciences (Prof M D’Oria MD), 

University of Trieste, Trieste, Italy; Cardio-Thoraco-Vascular Department (Prof M D’Oria 

MD), Azienda Sanitaria Universitaria Giuliano Isontina, Trieste, Italy; School of Medicine 

(Prof S Xu PhD), University of Rochester, Rochester, NY, USA (E Dorsey MD); 

Independent Consultant, South Plainfield, NJ, USA (O P Doshi MSc); School of Population 

Health and Environmental Sciences (A Douiri PhD), King’s College London, London, 

United Kingdom; Office of Institutional Analysis (J Dube MA), University of Windsor, 

Windsor, ON, Canada; Department of Conservative Dentistry with Endodontics (A M 

Dziedzic DSc), Medical University of Silesia, Katowice, Poland; Department of 

Ophthalmology and Visual Sciences (J R R Ehrlich MD), Institute for Social Research (J R 

Mokdad et al. Page 30

Lancet. Author manuscript; available in PMC 2025 December 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



R Ehrlich MD), University of Michigan, Ann Arbor, MI, USA; Department of Public Health 

and Community Medicine (Prof I F El Bayoumy DrPH), Tanta University, Tanta city, Egypt; 

School of Public Health (Prof I F El Bayoumy DrPH), Texila American University, Guyana, 

Guyana; Faculty of Medicine (M Elhadi MD), University of Tripoli, Tripoli, Libya; 

Healthcare Policy and Financing (Y A M Elhadi MPH), Global Health Focus, Khartoum, 

Sudan; Department of Pediatrics (C Eltaha MD), University of Texas, Dallas, TX, USA; 

Department of Internal Medicine (F Etaee MD), Department of Dermatology (M Goldust 

MD), Department of Psychiatry (W Li PhD, T Rhee PhD), Department of Genetics (S Pawar 

PhD), Yale University, New Haven, CT, USA; Drexel University Dornsife School of Public 

Health (E F Ezenwankwo MPH), Drexel University, Philadelphia, PA, USA; Department of 

Anesthesia (A O Fadaka PhD), Cincinnati Children’s Hospital Medical Center, Cincinnati, 

OH, USA; Department of Biotechnology (A O Fadaka PhD), School of Pharmacy (O C 

Okonji MSc), University of the Western Cape, Cape Town, South Africa; Department of 

Periodontology and Community Dentistry (O F Fagbule FWACS), Department of Medicine 

(Prof M O Owolabi DrM), University College Hospital, Ibadan, Ibadan, Nigeria; 

Department of Oral Biology (A Fahim PhD), Riphah International University, Islamabad, 

Pakistan; Department of Public Health (M Fallahpour PhD), San Diego State University, San 

Diego, CA, USA; Laboratory of Experimental Medicine (T Fazylov MD), Atchabarov 

Scientific-Research Institute of Fundamental and Applied Medicine (M Kulimbet MSc, A 

Zhumagaliuly MD), Kazakh National Medical University, Almaty, Kazakhstan; National 

Institute for Stroke and Applied Neurosciences (Prof V L Feigin PhD), Auckland University 

of Technology, Auckland, New Zealand; Research Center of Neurology, Moscow, Russia 

(Prof V L Feigin PhD); Department of Social Medicine and Epidemiology (A Feizkhah 

MD), Guilan University of Medical Sciences, Rasht, Iran; Department of Public Health and 

Infectious Diseases (G Fekadu PhD), City University of Hong Kong, Hong Kong, China; 

Department of Pharmacy (G Fekadu PhD), Wollega University, Nekemte, Ethiopia; 

Department of Social Sciences (Prof N Ferreira PhD), University of Nicosia, Nicosia, 

Cyprus; Institute of Public Health (F Fischer PhD), Department of Surgery (N Haep MD), 

Charité Universitätsmedizin Berlin (Charité Medical University Berlin), Berlin, Germany; 

Department of Community Medicine (Prof M A Gadanya MD), Bayero University Kano, 

Kano, Nigeria; Department of Community Medicine (Prof M A Gadanya MD), Aminu Kano 

Teaching Hospital, Kano, Nigeria; Institute of Health and Wellbeing (B Ganesan PhD), 

Federation University Australia, Churchill, VIC, Australia; Department of General Medicine 

(M Ganiyani MD), Grant Medical College & Sir J.J. Group of Hospitals, Mumbai, India; 

Department of Biostatistics (X Gao PhD), Key Lab of Environment and Health (X Gao 

PhD), Xuzhou Medical University, Xuzhou, China; Department of Midwifery (M W 

Gebregergis MSc), Department of Medical Laboratory Sciences (H N Meles MSc), Adigrat 

University, Adigrat, Ethiopia; Department of Environmental Health (M Gebrehiwot DSc), 

Wollo University, Dessie, Ethiopia; Department of Electrical and Computer Engineering (E 

Gholami PhD), University of California Davis, Davis, CA, USA; Department of Radiology 

(A Gholamrezanezhad MD), University of Southern California, Los Angeles, CA, USA; 

Departments of Radiology and Neurosurgery (S Ghozy MD), Department of Nephrology 

and Hypertension (N Nikravangolsefid MD), Department of Radiology (F Nugen PhD), 

Department of Cardiovascular Medicine (H Pham MD), Department of Informatics and 

Radiology (S Vahdati MD), Department of Cardiovascular Medicine (A Kumar MD), Mayo 
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Clinic, Rochester, MN, USA; Department of Cardiac Surgery (L Göbölös PhD), Cleveland 

Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates; Department of Health Systems and 

Policy Research (Prof M Golechha PhD), Indian Institute of Public Health, Gandhinagar, 

India; Department of Endocrinology (A Grover MD), National Institute of Health, Bethesda, 

MD, USA; Division of Cardiovascular Medicine (A Guha MD), Ohio State University, 

Columbus, OH, USA; Department of the Health Directorate (S Guicciardi MD), Local 

Health Authority of Bologna, Bologna, Italy; Department of Cardiology (R Gupta MBBS), 

Lehigh Valley Health Network, Allentown, PA, USA; Department of Epidemiology and 

Biostatistics (R Gupta MPH), Department of Chemistry and Biochemistry (S Malasala 

PhD), University of South Carolina, Columbia, SC, USA; Centre for Noncommunicable 

Diseases and Nutrition (R Gupta MPH), School of Pharmacy (M Islam PhD), BRAC 

University, Dhaka, Bangladesh; Department of Medicine (P Habibzadeh MD), University of 

Pittsburgh Medical Center, Pittsburgh, PA, USA; Clinician Scientist Program (N Haep MD), 

Berlin Institute of Health, Berlin, Germany; Faculty of Medicine (A Hajj Ali BS), American 

University of Beirut, Beirut, Lebanon; Department of Zoology and Entomology (A I 

Hasaballah PhD, M G M Zeariya PhD), Al-Azhar University, Cairo, Egypt; Department of 

Pharmaceutical Technology (I Hasan MPharm), University of Dhaka, Dhaka, Bangladesh; 

Department of Health Research Methods, Evidence and Impact (M Hasan MPH), 

Department of Medicine (O P Kurmi PhD), Department of Psychiatry and Behavioural 

Neurosciences (A T Olagunju MD), McMaster University, Hamilton, ON, Canada; 

Department of Biochemistry and Molecular Biology (M Hasan MPH), Tejgaon College, 

Dhaka, Bangladesh; Department of Biomedical Engineering and Public Health (S Hasan 

PhD), World University of Bangladesh, Dhaka, Bangladesh; Department of Pharmacy (Prof 

M S Hasnain PhD), Marwadi University, Rajkot, India; Skaane University Hospital (R J 

Havmoeller PhD), Skaane County Council, Malmö, Sweden; Faculty of Kinesiology (Prof J 

J Hebert PhD), University of New Brunswick, Fredericton, NB, Canada; School of Allied 

Health (Prof J J Hebert PhD), Murdoch University, Murdoch, WA, Australia; Department of 

Medicine (M Hemmati MD), MedStar Health, Washington, DC, USA; Department of 

Medicine (M Hemmati MD, C J Sabet MA), Georgetown University, Washington, DC, 

USA; Graduate School of Medicine (Y Hiraike PhD), University of Tokyo, Tokyo, Japan; 

School of Dentistry (N Hoan DDS), Department of Allergy, Immunology and Dermatology 

(D H Nguyen MD), Hanoi Medical University, Hanoi, Vietnam; Department of 

Pulmonology (N Horita PhD), Yokohama City University, Yokohama, Japan; National 

Human Genome Research Institute (NHGRI) (N Horita PhD), National Institutes of Health, 

Bethesda, MD, USA; School of Computer Science (Prof M Hosseinzadeh PhD), Duy Tan 

University, Da Nang, Vietnam; Department of Legal Medicine and Bioethics (Prof S Hostiuc 

PhD), Carol Davila University of Medicine and Pharmacy, Bucharest, Romania; Department 

of Clinical Legal Medicine (Prof S Hostiuc PhD), National Institute of Legal Medicine Mina 

Minovici, Bucharest, Romania; Department of Psychology (C Hu PhD), Tsinghua 

University, Beijing, China; Faculty of Medicine (J Huang MD), Jockey Club School of 

Public Health and Primary Care (C Zhong PhD), The Chinese University of Hong Kong, 

Hong Kong, China; Department of Social Sciences and Business (Prof M Hussain PhD), 

Roskilde University, Roskilde, Denmark; International Master Program for Translational 

Science (H Huynh BS), Taipei Medical University, Taipei, Taiwan; Health Policy and 

Management Department (P M Iftikhar MD), City University of New York, New York, NY, 
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USA; Collaborative Alliance Research and Education (CARE) Programme (A Ikiroma 

PhD), Episcope Research Service, Aberdeen, Scotland; Institute for Physical Activity and 

Nutrition (S Islam PhD), Deakin University, Burwood, VIC, Australia; Department of 

Nursing (A N Iyasu MSc), Aksum University, Aksum, Ethiopia; Department of Physical and 

Medicine (L Jacob MD), Université Paris Cité, Paris, France; Research and Development 

Unit (L Jacob MD), Biomedical Research Networking Center for Mental Health Network 

(CiberSAM), Barcelona, Spain; Department of Health and Safety (A A Jairoun PhD), Dubai 

Municipality, Dubai, United Arab Emirates; The World Academy of Sciences UNESCO, 

Trieste, Italy (Prof M Jakovljevic PhD); Shaanxi University of Technology, Hanzhong, 

China (Prof M Jakovljevic PhD); Department of Environmental Engineering (Prof R 

Jalilzadeh Yengejeh PhD), Islamic Azad University, Ahvaz, Iran; Department of Public 

Health (S Jamil MPH), Daffodil International University, Dhaka, Bangladesh; Health 

System and Population Studies Division (S Jamil MPH), International Centre for Diarrhoeal 

Disease Research, Dhaka, Bangladesh; Health Informatic Lab (T Javaheri PhD), Boston 

University, Boston, MA, USA; Department of Internal Medicine (B M Jeswani MBBS), 

GCS Medical College, Hospital & Research Centre, Ahmedabad, India; Faculty of Dentistry 

(K K Kanmodi MPH), University of Puthisastra, Phnom Penh, Cambodia; Office of the 

Executive Director (K K Kanmodi MPH), Cephas Health Research Initiative Inc, Ibadan, 

Nigeria; The Hansjörg Wyss Department of Plastic and Reconstructive Surgery (R S Kantar 

MD), NYU Langone Health, New York, NY, USA; Cleft Lip and Palate Surgery Division (R 

S Kantar MD), Global Smile Foundation, Norwood, MA, USA; School of Health 

Professions and Human Services (I M Karaye MD), Hofstra University, Hempstead, NY, 

USA; Department of Anesthesiology (I M Karaye MD), Montefiore Medical Center, Bronx, 

NY, USA; Department of Medicine (A Katamreddy MD), Jacobi Medical Center, New York, 

NY, USA; Eye Unit (Prof J H Kempen MD), MyungSung Medical College, Addis Ababa, 

Ethiopia; Halal Research Center of the Islamic Republic of Iran (IRI) (F Khamesipour PhD), 

Iran Food and Drug Administration, Tehran, Iran; Natural and Medical Sciences Research 

Center (A Khan PhD), School of Pharmacy (A K Philip PhD), University of Nizwa, Nizwa, 

Oman; Department of Physical Therapy (F Khan PhD), Department of Dental Public Health 

(Z S Natto DrPH), King Abdulaziz University, Jeddah, Saudi Arabia; College of Health, 

Wellbeing and Life Sciences (Prof K Khatab PhD), Sheffield Hallam University, Sheffield, 

United Kingdom; College of Arts and Sciences (Prof K Khatab PhD), Ohio University, 

Zanesville, OH, USA; Department of Basic Medical Sciences (Prof M M Khatatbeh PhD), 

Yarmouk University, Irbid, Jordan; Department of Internal Medicine (A A Khosla MD), 

Corewell Health East William Beaumont University Hospital, Royal Oak, MI, USA; 

Department of Health Management and Economics (M Khosravi PhD), Qom University of 

Medical Sciences, Qom, Iran; Department of Pediatrics (G Kim MD), Case Western Reserve 

University School of Medicine, Cleveland, OH, USA; Division of Pediatric Hospital 

Medicine (G Kim MD), UH Rainbow Babies and Children’s Hospital, Cleveland, OH, USA; 

Broad Institute of MIT and Harvard, Cambridge, MA, USA (M Kim MD); Millennium 

Prevention, Inc., Westwood, MA, USA (R W Kimokoti MD); School of Health Sciences 

(Prof A Kisa PhD), Kristiania University College, Oslo, Norway; Department of 

International Health and Sustainable Development (Prof A Kisa PhD), Department of 

Environmental Health Sciences (S P Sherchan PhD), Tulane University, New Orleans, LA, 

USA; Global Healthcare Consulting, New Delhi, India (S Kochhar MD); Copernicus 
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Institute of Sustainable Development (G Koren PhD), Utrecht University, Utrecht, 

Netherlands; Department of Anesthesiology (V Krishnamoorthy MD), Duke Global Health 

Institute (C Wu PhD), Duke University, Durham, NC, USA; Department of Mathematics (M 

Kuddus PhD), University of Rajshahi, Rajshahi, Bangladesh; James Cook University, 

Townsville, Queensland, Australia (M Kuddus PhD); Center of Medicine and Public Health 

(M Kulimbet MSc), Asfendiyarov Kazakh National Medical University, Almaty, 

Kazakhstan; Department of Medicine (V Kulkarni MS), Digital Health and Informatics 

Directorate (Prof S M McPhail PhD), Queensland Health, Brisbane, QLD, Australia; 

College of Public Health & Health Informatics (R Kumar PhD), Department of Public 

Health (M G M Zeariya PhD), University of Hail, Hail, Saudi Arabia; Geospatial 

Information Science and Engineering Hub (V Kumar PhD), Indian Institute of Technology, 

Mumbai, India; Centre for Studies in Economics and Planning (V Kumar PhD), Central 

University of Gujarat, Gandhinagar, India; School of Medicine and Dentistry (S Kundu 

MPH), Griffith University, Gold Coast, QLD, Australia; Department of Nutrition and Food 

Science (S Kundu MPH), Patuakhali Science and Technology University, Patuakhali, 

Bangladesh; Faculty of Health and Life Sciences (O P Kurmi PhD), Coventry University, 

Coventry, United Kingdom; Department of Nursing (E F Kyei PhD), University of 

Massachusetts Boston, Boston, MA, USA; Division of Cancer Epidemiology and Genetics 

(Q Lan PhD), National Cancer Institute, Rockville, MD, USA; Chief Medical Office (Prof V 

C Lansingh PhD), HelpMeSee, New York, NY, USA; Mexican Institute of Ophthalmology, 

Queretaro, Mexico (Prof V C Lansingh PhD); Faculty of Medicine (H Le MD, N Le MD), 

Department of General Medicine (V T Nguyen MD), Department of Internal Medicine (T H 

Tran MD), University of Medicine and Pharmacy at Ho Chi Minh City, Ho Chi Minh City, 

Vietnam (T T Le MD); Department of Cardiovascular Research (H Le MD, N Le MD), 

Cardiovascular Laboratory (D H Nguyen MD), Methodist Hospital, Merrillville, IN, USA; 

College of Optometry (J L Leasher OD), Nova Southeastern University, Fort Lauderdale, 

FL, USA; Department of Medical Science (M Lee PhD), Ajou University School of 

Medicine, Suwon, South Korea; School of Life Sciences (G Liu PhD), School of Biomedical 

Engineering (N Tran MD), University of Technology Sydney, Sydney, NSW, Australia; 

Department of Psychiatry (R T Liu PhD), Harvard Medical School, Boston, MA, USA; One 

Health Research Group (J López-Gil PhD), Universidad de Las Américas, Quito, Ecuador; 

Department of Epidemiology and Evidence-Based Medicine (P D Lopukhov PhD), I.M. 

Sechenov First Moscow State Medical University, Moscow, Russia; School of Medicine 

(Prof G Lucchetti PhD), Federal University of Juiz de Fora, Juiz de Fora, Brazil; Department 

of Emergency General and Trauma Surgery (Prof R Lunevicius DSc), Liverpool University 

Hospitals NHS Foundation Trust, Liverpool, United Kingdom; Department of Surgery (Prof 

R Lunevicius DSc), University of Liverpool, Liverpool, United Kingdom; Department of 

Clinical Data Science and Evidence (L Lv PhD), Novo Nordisk, Plainsboro, NJ, USA; 

School of Pharmacy (S B Maharaj DBA), University of the West Indies, St. Augustine, 

Trinidad and Tobago; Planetary Health Alliance, Boston, MA, USA (S B Maharaj DBA); 

Department of Medicine (O M Makram MD), Medical College of Georgia at Augusta 

University, Augusta, GA, USA; Smidt Heart Institute (Y Manla MD), Cedars-Sinai Medical 

Center, Los Angeles, CA, USA; Department of Non-communicable Diseases and Mental 

Health (R Martinez-Piedra BSc), Pan American Health Organization, Washington, DC, 

USA; Faculty of Humanities and Health Sciences (Prof R R Marzo MD), Curtin University, 
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Sarawak, Malaysia; Jeffrey Cheah School of Medicine and Health Sciences (Prof R R Marzo 

MD), Monash University, Subang Jaya, Malaysia; Department of Anatomy and 

Developmental Biology (Y Mathangasinghe PhD), Monash University, Clayton, VIC, 

Australia; Department of Anatomy, Genetics and Biomedical Informatics (Y 

Mathangasinghe PhD), University of Colombo, Colombo, Sri Lanka; Department of 

Community Medicine (M Mathur MD), Geetanjali Medical College and Hospital, Udaipur, 

Rajasthan, India, Udaipur, India; Department of Maternal-Child Nursing and Public Health 

(Prof F P Matozinhos PhD), Federal University of Minas Gerais, Belo Horizonte, Brazil; 

Australian Centre for Health Services Innovation (Prof S M McPhail PhD), Queensland 

University of Technology, Kelvin Grove, QLD, Australia; Division of Pediatric Hospital 

Medicine (R P Mediratta MD), Stanford University, Palo Alto, CA, USA; Department of 

Public Health (T Mekene Meto MPH), Arba Minch University, Arba Minch, Ethiopia; 

Department of Internal Medicine (E Melese MD), University of Gondar, Gondar, Ethiopia; 

Department of Physiology (Prof S A Meo PhD), Pediatric Intensive Care Unit (Prof M 

Temsah MD), King Saud University, Riyadh, Saudi Arabia; University Centre Varazdin (T 

Mestrovic PhD), University North, Varazdin, Croatia; South African Centre for 

Epidemiological Modelling and Analysis (SACEMA) (L Mhlanga PhD), Stellenbosch 

University, Cape Town, South Africa; National Cancer Registry (I Michalek PhD), 

Department of Pathology (I Michalek PhD), Maria Sklodowska-Curie National Research 

Institute of Oncology, Warsaw, Poland; Pacific Institute for Research & Evaluation, 

Calverton, MD, USA (T R Miller PhD); School of Public Health (T R Miller PhD), Curtin 

University, Perth, WA, Australia; Department of Public Health Dentistry (Prof G Mini PhD), 

Saveetha Institute of Medical and Technical Sciences (SIMATS), Chennai, India; Global 

Institute of Public Health (Prof G Mini PhD), Ananthapuri Hospitals and Research Institute, 

Trivandrum, India; County of Cook (M Mirarefin MPH), Office of The Medical Examiner, 

Chicago, NV, USA; College of Applied and Natural Science (J Mohamed MSc), University 

of Hargeisa, Hargeisa, Somalia; Molecular Biology Unit (N S Mohamed MSc), Bio-

Statistical and Molecular Biology Department (N S Mohamed MSc), Sirius Training and 

Research Centre, Khartoum, Sudan; College of Medicine (Prof A M Mohammad MD), 

University of Duhok, Duhok, Iraq; Modeling in Health Research Center (A Mohammadian-

Hafshejani PhD), Shahrekord University of Medical Sciences, Shahrekord, Iran; Health 

Systems and Policy Research Unit (Prof S Mohammed PhD), Department of Community 

Medicine (A A Olorukooba MD), Ahmadu Bello University, Zaria, Nigeria; AI & Cyber 

Futures Institute (M Moni PhD), Charles Sturt University, Bathurst, NSW, Australia; The 

University of Queensland, Brisbane, QLD, Australia (M Moni PhD); Computer, Electrical, 

and Mathematical Sciences and Engineering Division (P Moraga PhD), King Abdullah 

University of Science and Technology, Thuwal, Saudi Arabia; Division of Plastic and 

Reconstructive Surgery (S D Morrison MD), University of Washington Medical Center, 

Seattle, WA, USA; Department of Community Medicine (R Motappa MD), Department of 

Internal Medicine (M M R Reddy MD), Department of Forensic Medicine and Toxicology 

(P H Shetty MD), Manipal College of Dental Sciences Mangalore (Prof P K Shetty MDS), 

Manipal Academy of Higher Education, Mangalore, India; Department of Community and 

Global Health (Y Munkhsaikhan MD), The University of Tokyo, Tokyo, Japan; Clinical 

Epidemiology Research Unit (E Murillo-Zamora PhD), Mexican Institute of Social Security, 

Villa de Alvarez, Mexico; Postgraduate in Medical Sciences (E Murillo-Zamora PhD), 
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Universidad de Colima, Colima, Mexico; Department of Cardiology (A Mustafa MD), 

Northwell health, Staten Island, NY, USA; Elderly Health Research Center (A Nafei PhD), 

Research and Academic Institution, Tehran, Iran; Department of Computer Science (P 

Naghavi MS), University of Illinois Urbana-Champaign, Urbana, IL, USA; Department 

Health Services Research (G Naik MPH), Department of Health Policy & Organization (M 

Rahim MA), Department of Health Services Administration (M Rahim MA), Department of 

Psychology (D C Schwebel PhD), University of Alabama at Birmingham, Birmingham, AL, 

USA; Department of Internal Medicine (D P Nanavaty MD), The Brooklyn Hospital Center, 

Brooklyn, NY, USA; DY Patil School of Public Health (K Nandu PhD), Dr. D. Y. Patil 

University, Navi Mumbai, India; National Dental Research Institute Singapore (G G 

Nascimento PhD), Duke-NUS Medical School, Singapore, Singapore; Department of 

Applied Pharmaceutical Sciences and Clinical Pharmacy (A Y Naser PhD), Isra University, 

Amman, Jordan; School of Pharmacy (S O Nduaguba PhD), West Virginia University, 

Morgantown, WV, USA; Department of Surgery (P T Nguyen MD), Danang Family 

Hospital, Danang, Vietnam; Department of Public Health (V Niranjan PhD), HSE Ireland, 

Dublin, Ireland; Department of Public Health (V Niranjan PhD), UNICAF, Larnaca, Cyprus; 

Maternal and Child Health Divisions (S Noor MS), International Centre for Diarrhoeal 

Disease Research, Bangladesh, Dhaka, Bangladesh; Department of Statistics (S Noor MS), 

Shahjalal University of Science and Technology, Sylhet, Bangladesh; School of Information 

(F Nugen PhD), University of California Berkeley, Berkeley, CA, USA; Department of 

Physiology (O J Nzoputam PhD), University of Benin, Edo, Nigeria; Department of 

Physiology (O J Nzoputam PhD), Benson Idahosa University, Benin City, Nigeria; 

Department of Applied Economics and Quantitative Analysis (Prof B Oancea PhD), 

University of Bucharest, Bucharest, Romania; PSSM Data Sciences (M Oduro PhD), Pfizer 

Inc., Groton, CT, USA; School of Health Systems & Public Health (R E Ogunsakin PhD), 

University of Pretoria, Pretoria, South Africa; Department of Psychiatry (A T Olagunju 

MD), University of Lagos, Lagos, Nigeria; Slum and Rural Health Initiative Research 

Academy (I I Olufadewa MHS), Slum and Rural Health Initiative, Ibadan, Nigeria; 

Department of Pharmacology and Toxicology (Prof H A Omar PhD), Beni-Suef University, 

Beni-Suef, Egypt; Miami Cancer Institute (A Ozair MD), Baptist Health South Florida, 

Miami, FL, USA; Department of Respiratory Medicine (Prof M P P A DNB), Jagadguru Sri 

Shivarathreeswara University, Mysore, India; Centre for Biotechnology (S K Panda PhD), 

Siksha ‘O’ Anusandhan, Bhubaneswar, India; Department of Zoology (S K Panda PhD), 

Department of Analytical and Applied Economics (Prof H Rout PhD, C Swain MPhil), 

RUSA Centre of Excellence in Public Policy and Governance (Prof H Rout PhD), UGC 

Centre of Advanced Study in Psychology (M Satpathy PhD), Utkal University, 

Bhubaneswar, India; Centre for Research and Development (Prof S R Pandi-Perumal MSc), 

Chandigarh University, Punjab, India; Division of Research and Development (Prof S R 

Pandi-Perumal MSc), Lovely Professional University, Phagwara, India; Department of 

Epidemiology and Community Health (R R Parikh MD), University of Minnesota, 

Minneapolis, MN, USA; Department of Health Policy and Management (S Park PhD), 

Korea University, Seoul, South Korea; Department of Cardiology (P Patel MD), St. Vincent 

Hospital, Worcester, MA, USA; College of Dental Medicine (Prof S Patil PhD), Roseman 

University of Health Sciences, South Jordan, UT, USA; Centre of Molecular Medicine and 

Diagnostics (COMManD) (Prof S Patil PhD), Saveetha Dental College and Hospitals (M 
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Tovani-Palone PhD), Saveetha University, Chennai, India; School of Population Health (Prof 

G Pereira PhD), Curtin University, Bentley, WA, Australia; Centre for Fertility and Health 

(Prof G Pereira PhD), Norwegian Institute of Public Health, Oslo, Norway; Department of 

Internal Medicine (H Pham MD), University of Arizona, Tucson, AZ, USA; Shanghai 

Mental Health Center (Prof M R Phillips MD), Shanghai Jiao Tong University, Shanghai, 

China; Department of Pediatric Orthopedic Surgery (M Pigeolet MD), Boston Children’s 

Hospital, Boston, MA, USA; University Medical Center Groningen (Prof M J Postma PhD), 

Interdisciplinary Center Psychopathology and Emotion Regulation (ICPE) (N T Sharew 

MSc), University of Groningen, Groningen, Netherlands; Center of Excellence in Higher 

Education for Pharmaceutical Care Innovation (Prof M J Postma PhD), Universitas 

Padjadjaran (Padjadjaran University), Bandung, Indonesia; Independent Consultant, San 

Diego, CA, USA (D Prabhu PhD); Department of Humanities and Social Sciences (Prof J 

Pradhan PhD), National Institute of Technology Rourkela, Rourkela, India; Department of 

Community Medicine (P M S Pradhan MD), Tribhuvan University, Kathmandu, Nepal; 

Department of Biostatistics, Epidemiology, and Informatics (J Puvvula PhD), University of 

Pennsylvania, Philadelphia, PA, USA; Institute of Health and Wellbeing (Prof M Rahman 

PhD), Federation University Australia, Berwick, VIC, Australia; School of Nursing and 

Midwifery (Prof M Rahman PhD), La Trobe University, Melbourne, VIC, Australia; 

Department of Population Health (M Ramadan DrPH), King Saud bin Abdulaziz University 

for Health Sciences, Jeddah, Saudi Arabia; Department of Radiology (S Ramasamy MD), 

Stanford University, Stanford, CA, USA; School of Nursing & Health Sciences (S 

Ramazanu PhD), Hong Kong Metropolitan University, Hong Kong, China; Department of 

Research (C L Ranabhat PhD), Eastern Scientific LLC, Richmond, KY, USA; Department of 

Health Promotion and Administration (C L Ranabhat PhD), Eastern Kentucky University, 

Richmond, KY, USA; Health Economics and Outcomes Research Department (A Rane MS), 

Agios Pharmaceuticals, Cambridge, MA, USA; Department of Pharmaceutical Economics 

and Policy (A Rane MS), Massachusetts College of Pharmacy and Health Sciences, Boston, 

MA, USA; Department of Oral Pathology, Microbiology and Forensic Odontology (S Rao 

MDS), Sharavathi Dental College and Hospital, Shimogga, India; Thrombosis Research 

Group (S Rashedi MD), Brigham and Women’s Hospital, Harvard Medical School, Boston, 

MA, USA; Department of Medicine (A M Rashid MD), Jinnah Sindh Medical University, 

Karachi, Pakistan; Baylor University, Dallas, TX, USA (A M Rashid MD); Interventional 

Cardiology Department (A Ray MD), Saint Vincent Hospital, Worcester, MA, USA; 

Department of Biological Sciences (Prof E M M Redwan PhD), King Abdulaziz University, 

Jeddah, Egypt; Department of Protein Research (Prof E M M Redwan PhD), Research and 

Academic Institution, Alexandria, Egypt; Department of Public Health Sciences (T Rhee 

PhD), University of Connecticut, Farmington, CT, USA; Department of Pharmacology and 

Toxicology (Prof J A B Rodriguez PhD), University of Antioquia, Medellin, Colombia; 

Warwick Medical School (Prof J A B Rodriguez PhD), University of Warwick, Coventry, 

United Kingdom; Department of Environmental and Radiological Health Sciences (D Rojas-

Rueda PhD), Colorado State University, Fort Collins, CO, USA; ISGlobal Instituto de Salud 

Global de Barcelona, Barcelona, Spain (D Rojas-Rueda PhD, Prof K Straif PhD); 

Department of Labour (P Roy PhD), Directorate of Factories, Government of West Bengal, 

Kolkata, India; Nuffield Department of Medicine (T Runghien MSc), University of Oxford, 

Oxford, United Kingdom; Cardiovascular Department (Prof A M A Saad MD), Zagazig 
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University, Zagazig, Egypt; Clinical and Biomedical Research Center (Prof U Saeed PhD), 

Foundation University Islamabad, Islamabad, Pakistan; International Center of Medical 

Sciences Research (ICMSR), Islamabad, Pakistan (Prof U Saeed PhD); Department of 

Psychosocial Science (Prof D Sagoe PhD), University of Bergen, Bergen, Norway; 

Department of Health and Kinesiology (M Sajib BDS), University of Illinois, Urbana-

Champaign, IL, USA; Faculty of Pharmacy (Prof M A Saleh PhD), Mansoura University, 

Mansoura, Egypt; Department of Global Initiatives (Prof G A Salum PhD), Child Mind 

Institute, New York, NY, USA; Department of Psychiatry and Legal Medicine (Prof G A 

Salum PhD), Federal University of Rio Grande do Sul, Porto Alegre, Brazil; Department of 

Anatomy (Prof V P Samuel PhD), Ras Al Khaimah Medical and Health Sciences University, 

Ras Al Khaimah, United Arab Emirates; Department of Entomology (A M Samy PhD), 

Medical Ain Shams Research Institute (MASRI) (A M Samy PhD), Ain Shams University, 

Cairo, Egypt; Department of Surgery (Prof J Sanabria MD), Marshall University, 

Huntington, WV, USA; Indira Gandhi Medical College and Research Institute, Puducherry, 

India (A Saravanan MD); Department of Orthopaedics and Trauma Surgery (B Saravi PhD), 

University of Freiburg, Freiburg, Germany; Department of Orthopaedics (B Saravi PhD), 

Loretto Hospital Freiburg, Freiburg, Germany; Udyam-Global Association for Sustainable 

Development, Bhubaneswar, India (M Satpathy PhD); Department of Public Health Sciences 

(M Sawhney PhD), University of North Carolina at Charlotte, Charlotte, NC, USA; Dobney 

Hypertension Centre (Prof M P Schlaich MD), The University of Western Australia, Perth, 

WA, Australia; Hypertension and Kidney Disease Laboratory (Prof M P Schlaich MD), 

Baker Heart and Diabetes Institute, Melbourne, VIC, Australia; Department of 

Cardiovascular Sciences (A Schuermans BSc, J Van den Eynde BSc), Katholieke 

Universiteit Leuven, Leuven, Belgium; Department of Community Oral Health and Clinical 

Prevention (S Selvaraj PhD), University of Malaya, Kuala Lumpur, Malaysia; National 

Heart, Lung, and Blood Institute (A Seylani BS), National Institute of Health, Rockville, 

MD, USA; Department of Chemistry (H Shahsavari PhD), Institute for Advanced Studies in 

Basic Sciences (IASBS), Zanjan, Iran; Independent Consultant, Karachi, Pakistan (M A 

Shaikh MD); Department of Medicine (M Sharath MBBS), Bangalore Medical College and 

Research Institute, Bangalore, India; Department of Nursing (N T Sharew MSc), Debre 

Berhan University, Debre Berhan, Ethiopia; Department for Evidence-based Medicine and 

Evaluation (A Sharifan PharmD), University for Continuing Education Krems, Krems, 

Austria; Department of Hemato-oncology (A Sharma MD), Fortis Hospital, Noida, India; 

Centre for Medical Informatics (Prof A Sheikh MD), University of Edinburgh, Edinburgh, 

United Kingdom; Psychology Department (J Shen PhD), University of Massachusetts 

Lowell, Boston, MA, USA; Department of Biology (S P Sherchan PhD), Morgan State 

University, Baltimore, MD, USA; K S Hegde Medical Academy (Prof M Shetty MD), Nitte 

University, Mangalore, India; National Institute of Infectious Diseases, Tokyo, Japan (M 

Shigematsu PhD); Department of Veterinary Public Health and Preventive Medicine (A 

Shittu MSc), Usmanu Danfodiyo University, Sokoto, Nigeria; Department of Experimental 

Research (V Shivarov PhD), Medical University Pleven, Sofia, Bulgaria; Department of 

Genetics (V Shivarov PhD), Sofia University “St. Kliment Ohridiski”, Sofia, Bulgaria; The 

Cooper Institute, Dallas, TX, USA (K Shuval PhD); Department of Medical Microbiology 

and Infectious Diseases (E E Siddig MD), Erasmus University, Rotterdam, Netherlands; 

School of Medicine (Prof J A Singh MD), Baylor College of Medicine, Houston, TX, USA; 
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Department of Medicine Service (Prof J A Singh MD), US Department of Veterans Affairs 

(VA), Houston, TX, USA; Division of Injury Prevention (Prof D A Sleet PhD), The Bizzell 

Group, Atlanta, GA, USA; Department of Biochemistry (S Solanki MD), American 

University of Integrative Sciences, Bridgetown, Barbados; Global Observatory on Pollution 

and Health (Prof K Straif PhD), Boston College, Chestnut Hill, MA, USA; Department of 

Medicine (S K Sulaiman MD), Yobe State University Teaching Hospital, Yobe, Nigeria; 

Institute of Integrated Intelligence and Systems (Prof J Sun PhD), Griffith University, 

Brisbane, QLD, Australia; Collegium Medicum (Prof L Szarpak PhD), The John Paul II 

Catholic University of Lublin, Lublin, Poland; Department of Clinical Research and 

Development (Prof L Szarpak PhD), LUXMED Group, Warsaw, Poland; Department of 

Medical Informatics (S Tabatabaei PhD), Clinical Research Development Unit (S Tabatabaei 

PhD), Mashhad University of Medical Sciences, Mashhad, Iran; Department of Dentistry 

and Oral Health (J Tadakamadla PhD), La Trobe University, Bendigo, VIC, Australia; 

Department of Environmental, Agricultural and Occupational Health (J Taiba PhD), 

University of Nebraska Medical Center, Omaha, NE, USA; Sri Ramachandra Medical 

College and Research Institute, Chennai, India (J Taiba PhD); Department of Economics (N 

Y Tat MS), Rice University, Houston, TX, USA; Department of Research and Innovation (N 

Y Tat MS), Enventure Medical Innovation, Houston, TX, USA; School of Medicine (J T 

Tran BS), Indiana University, Indianapolis, IN, USA; Department of Business Analytics (T 

H Tran MD), University of Massachusetts Dartmouth, Dartmouth, MA, USA; Department of 

Clinical and Experimental Medicine (D Trico MD), University of Pisa, Pisa, Italy; 

Department of Health Sciences (S J Tromans PhD), University of Leicester, Leicester, 

United Kingdom; Adult Learning Disability Service (S J Tromans PhD), Leicestershire 

Partnership National Health Service Trust, Leicester, United Kingdom; Faculty of Medicine 
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Research in context

Evidence before this study

The Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) studies have 

been instrumental in forecasting the burden of diseases and injuries, offering forecasts of 

future health trends for the past 27 years. The inaugural GBD forecasting study (in 1997) 

provided baseline forecasts and two additional scenarios across various regions, sexes, 

and age groups, covering nine disease clusters for the period from 1990 to 2020. This 

pioneering study used regression models that factored in four key health determinants: 

per capita income, educational attainment, smoking intensity, and temporal changes. 

Subsequent analyses in 2006 extended the forecast to 2030. A noteworthy study by 

Hughes and colleagues in 2011 further lengthened these forecasts to 2060. The 2018 

forecasts, which drew upon GBD 2016 estimates, represented the most thorough and 

expansive analysis at that time, examining mortality trends, risk factor exposure, and the 

burden of risk factors across 195 countries and territories. This analysis used 79 health 

determinants and offered a reference scenario alongside two alternatives: one optimistic 

and the other pessimistic. Notably, prior GBD forecasts did not explore trends in the 

non-fatal disease and injury burden. In the case of the USA, which faces significant 

health challenges including rising obesity, increased drug use, an ageing population, and 

mental health issues, the provision of current and future estimates of non-fatal disease 

and injury burdens enhances the understanding of population-level health studies. While 

GBD forecasts have been produced for numerous countries at the subnational level, these 

studies have not yet offered forecast scenarios tailored specifically to each country.

Added value of this study

This study builds upon the findings of GBD 2021 by introducing additional, USA-

specific alternative scenarios at both national and subnational levels. For the first time, it 

offers cause-specific forecasts for both fatal and non-fatal burdens—detailing mortality, 

years of life lost (YLLs), years lived with disability (YLDs), and disability-adjusted 

life-years (DALYs)—across age and sex for 359 diseases and injuries in all USA states, 

including Washington, DC, through 2050. Additionally, this research includes forecasts 

and estimates of the burden due to COVID-19 beginning in 2022, which complements 

published GBD estimates of the COVID-19 burden for 2020 and 2021. It delivers a 

thorough analysis of the current health challenges confronting the USA and projects 

health outcomes up to the year 2050 under eight potential future scenarios: a reference 

scenario, three alternative scenarios wherein exposure to key groups of risk factors is 

eliminated, a scenario that combines all three of these alternative scenarios, and three 

US-specific alternative scenarios wherein exposure to specific risk factors is set to that 

of the best-performing US states. The alternative scenarios explore some of the possible 

advancements achievable by eradicating or reducing exposure to certain risk factors and 

risk factor groups, including metabolic risks, drug use, and air pollution. Through a 

critical examination of the effects of obesity, population ageing, mental health issues, 

and disparities across locations, age groups, and sexes, this study shows the intricate 

relationships among these risk factors and their impact on population health outcomes 

and performance at both the national and state levels.
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Implications of all the available evidence

The evidence presented in this study highlights the need for the USA to address its 

current and future health challenges through targeted interventions, supported by policy 

changes, and collaborative efforts across sectors to reduce the myriad risks to public 

health. By using the forecasts produced for this study and insights gathered, we can 

develop evidence-based strategies to reduce risk-attributable burden and thus effectively 

allocate resources and priorities. The USA faces serious health challenges in the coming 

decades, with smaller forecasted improvements in life expectancy and HALE than many 

other countries around the world and with some states even experiencing declines for 

females. For certain leading diseases and injuries, most notably drug use disorders, health 

loss is forecasted to increase considerably through 2050, as is exposure to key risk 

factors including high BMI and high fasting plasma glucose. That said, our alternative 

scenarios demonstrate that with concerted efforts to reduce exposure to key modifiable 

risks, the country has the potential to change its health trajectory, improve the well-being 

of its citizens, and ensure continued leadership in science and prosperity for all. The 

USA should foster a collective effort between policy makers, public health agencies, 

health-care providers, researchers, and citizens to work together in addressing these 

challenges. Focusing on prevention of known risk factors to health, scientific innovation, 

investing in education and research, and promoting equitable health-care access can help 

reshape the future and create a healthier, more prosperous society. The available evidence 

serves as a call to action, emphasising the need for the USA to take responsibility for 

its citizens’ well-being and work towards a better future. By harnessing the power of 

science, collaboration, and shared values in the USA’s public health policies and systems, 

the nation can overcome its worst health challenges and continue to thrive as a global 

leader in innovation and prosperity for all.
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Figure 1. Forecasted global life expectancy and HALE ranking for the USA and top and bottom 
US states
(A) Global life expectancy ranking for the USA by sex, 2022–2050, reference scenario. 

(B) Global HALE ranking for the USA by sex, 2022–2050, reference scenario. (C) 

Global life expectancy ranking for top and bottom US states and Washington, DC, 

compared to all other countries and territories, by sex, 2022–2050, reference scenario. 

(D) Global HALE ranking for top and bottom US states and Washington, DC, compared 

to all other countries and territories, by sex, 2022–2050, reference scenario. Global life 

expectancy and HALE rankings for the USA (A and B) depict the USA’s forecasted 

ranking among all 204 countries and territories. C and D depict the best- and worst-

ranked US state for forecasted life expectancy and HALE in each year of the forecasted 

period, among all 203 other countries and territories in GBD (excluding the USA as a 

whole). CA=California. HALE=healthy life expectancy. HI=Hawaii. MA=Massachusetts. 

MN=Minnesota. MS=Mississippi. NY=New York. WV=West Virginia. [note to the editor 

Mokdad et al. Page 50

Lancet. Author manuscript; available in PMC 2025 December 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



that revisions were made to align this figure title and description with the matching figure in 

the US burden of disease paper in the same series]
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Figure 2. Life expectancy for the USA and all other countries and territories, and for US states 
and Washington, DC, 1950–2050, all sexes combined, under the reference scenario (A), and 
under the combined scenario (B); under the high adult BMI and FPG scenario (C), smoking 
scenario (D), and drug use scenario (E) for the USA and its states versus the reference scenario 
for all other countries and territories
BMI=body-mass index. FPG=fasting plasma glucose.
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Table 1.
Life expectancy and healthy life expectancy for the USA and by US state and Washington, 
DC; 2022, 2035, and 2050; reference scenario

Estimates are listed as means (years) with 95% uncertainty intervals in parentheses.

Location name

Life expectancy Healthy life expectancy

2022 2035 2050 2022 2035 2050

USA 78·3 (78·1–78·5) 79·9 (79·5–80·2) 80·4 (79·8–81·0) 65·4 (61·7–68·5) 66·7 (63·1–69·8) 67·0 (63·3–70·1)

Alabama 74·8 (73·2–76·2) 76·2 (74·6–77·8) 76·9 (75·2–78·4) 62·5 (59·3–65·6) 63·6 (60·1–66·7) 64·0 (60·3–67·1)

Alaska 77·6 (76·3–78·9) 79·7 (78·4–81·1) 80·4 (78·9–81·9) 64·8 (61·1–68·1) 66·5 (62·7–69·9) 67·0 (63·1–70·3)

Arizona 77·6 (76·0–79·1) 79·7 (78·2–81·3) 80·2 (78·6–81·9) 64·5 (60·9–68·0) 66·1 (62·4–69·6) 66·3 (62·6–69·9)

Arkansas 74·8 (73·3–76·3) 76·3 (74·7–78·0) 76·9 (75·2–78·6) 63·1 (59·7–66·1) 64·2 (60·8–67·5) 64·6 (61·0–67·9)

California 80·6 (79·4–81·8) 82·1 (80·9–83·4) 82·5 (81·2–83·8) 67·7 (64·1–71·1) 69·0 (65·4–72·3) 69·2 (65·7–72·6)

Colorado 79·7 (78·2–81·1) 80·9 (79·3–82·4) 81·3 (79·8–82·8) 66·5 (62·6–69·8) 67·6 (63·6–70·9) 67·9 (64·0–71·3)

Connecticut 80·6 (79·1–82·2) 82·0 (80·5–83·6) 82·4 (80·9–83·9) 67·3 (63·3–70·7) 68·6 (64·5–72·1) 68·9 (64·8–72·5)

Delaware 77·5 (76·4–78·6) 79·2 (78·0–80·4) 79·8 (78·6–81·1) 64·5 (60·8–67·8) 65·8 (62·1–69·2) 66·2 (62·4–69·7)

Florida 78·5 (77·1–79·9) 80·1 (78·7–81·5) 80·6 (79·2–82·1) 65·3 (61·7–68·5) 66·5 (62·8–69·8) 66·8 (63·1–70·1)

Georgia 76·9 (75·5–78·4) 78·8 (77·2–80·3) 79·4 (77·8–81·0) 64·5 (61·0–67·8) 65·9 (62·3–69·3) 66·3 (62·5–69·8)

Hawaii 81·4 (79·9–82·8) 82·4 (80·9–83·8) 82·8 (81·3–84·3) 68·5 (64·7–71·8) 69·3 (65·5–72·7) 69·5 (65·6–73·0)

Idaho 79·3 (78·0–80·7) 80·5 (79·2–81·9) 80·9 (79·5–82·4) 66·3 (62·7–69·7) 67·2 (63·7–70·6) 67·5 (63·9–71·0)

Illinois 78·3 (76·9–79·6) 80·2 (78·8–81·7) 80·8 (79·3–82·3) 65·7 (62·1–69·0) 67·3 (63·7–70·6) 67·7 (64·0–71·1)

Indiana 76·5 (75·1–77·8) 77·8 (76·2–79·2) 78·3 (76·8–79·9) 63·7 (60·3–66·9) 64·6 (61·0–67·9) 64·9 (61·2–68·4)

Iowa 79·1 (77·6–80·6) 80·1 (78·5–81·7) 80·5 (78·9–82·1) 66·4 (62·8–69·6) 67·2 (63·7–70·5) 67·4 (63·8–70·7)

Kansas 77·8 (76·2–79·4) 78·9 (77·4–80·6) 79·4 (77·9–81·1) 65·2 (61·5–68·3) 66·1 (62·4–69·2) 66·3 (62·7–69·6)

Kentucky 74·4 (72·7–75·9) 75·9 (74·1–77·5) 76·5 (74·7–78·1) 61·7 (58·2–65·0) 62·7 (59·0–66·1) 63·0 (59·2–66·5)

Louisiana 74·9 (73·3–76·4) 76·4 (74·8–78·0) 77·1 (75·2–78·7) 62·5 (59·1–65·8) 63·6 (59·9–67·1) 63·9 (60·1–67·4)

Maine 77·7 (76·3–79·2) 79·1 (77·6–80·6) 79·5 (78·1–81·0) 64·8 (61·0–68·2) 65·8 (62·1–69·4) 66·1 (62·3–69·6)

Maryland 78·3 (76·8–79·9) 80·2 (78·7–81·9) 80·7 (79·3–82·5) 65·8 (62·2–69·1) 67·3 (63·7–70·7) 67·7 (64·0–71·1)

Massachusetts 81·2 (79·7–82·7) 82·3 (80·8–83·8) 82·6 (81·2–84·1) 67·6 (63·8–71·0) 68·6 (64·6–72·0) 68·8 (64·9–72·3)

Michigan 77·7 (76·3–79·1) 79·1 (77·5–80·6) 79·6 (78·0–81·1) 64·6 (60·7–67·7) 65·6 (61·8–68·8) 65·9 (62·0–69·3)

Minnesota 80·5 (79·2–81·9) 81·6 (80·3–82·9) 82·0 (80·7–83·4) 67·7 (64·0–71·1) 68·7 (65·1–72·0) 69·0 (65·3–72·4)

Mississippi 73·4 (71·8–75·0) 75·1 (73·2–76·7) 75·8 (73·8–77·6) 62·1 (58·8–65·2) 63·4 (59·9–66·6) 63·9 (60·2–67·0)

Missouri 76·4 (74·9–78·0) 77·9 (76·3–79·7) 78·6 (77·0–80·3) 63·8 (60·3–66·9) 64·9 (61·3–68·1) 65·3 (61·5–68·6)

Montana 78·6 (76·9–80·1) 79·6 (78·1–81·3) 80·1 (78·5–81·7) 65·6 (61·4–68·8) 66·4 (62·3–69·7) 66·8 (62·7–70·1)

Nebraska 78·8 (77·6–80·2) 80·1 (78·8–81·6) 80·5 (79·2–82·0) 66·2 (62·5–69·4) 67·3 (63·5–70·6) 67·5 (63·7–71·0)

Nevada 77·6 (76·3–79·0) 80·0 (78·4–81·5) 80·8 (79·2–82·4) 64·9 (61·3–68·3) 66·8 (63·1–70·4) 67·3 (63·6–71·1)

New Hampshire 79·4 (78·0–80·9) 80·5 (79·1–82·1) 80·9 (79·5–82·4) 65·9 (61·9–69·5) 66·9 (62·9–70·6) 67·1 (63·2–70·9)

New Jersey 80·2 (78·7–81·6) 82·0 (80·4–83·4) 82·4 (80·7–83·8) 67·0 (63·3–70·3) 68·5 (64·7–71·8) 68·8 (64·9–72·1)

New Mexico 75·6 (73·9–77·2) 78·0 (76·0–79·7) 78·6 (76·6–80·4) 62·9 (59·2–66·4) 64·6 (60·7–68·2) 65·0 (60·9–68·5)

New York 80·6 (79·3–81·9) 82·6 (81·2–84·0) 83·0 (81·7–84·4) 66·9 (63·2–70·6) 68·5 (64·8–71·9) 68·8 (64·9–72·3)

North Carolina 77·0 (75·6–78·4) 78·6 (77·1–80·2) 79·2 (77·6–80·8) 64·5 (60·8–68·0) 65·8 (61·9–69·3) 66·1 (62·2–69·6)

North Dakota 80·6 (79·2–81·9) 81·3 (79·9–82·7) 81·6 (80·2–83·0) 67·1 (63·3–70·7) 67·7 (63·8–71·2) 67·8 (63·9–71·3)

Ohio 76·4 (74·9–77·7) 77·6 (76·0–79·0) 78·1 (76·5–79·5) 63·4 (59·6–66·7) 64·3 (60·5–67·6) 64·6 (60·7–68·0)
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Location name

Life expectancy Healthy life expectancy

2022 2035 2050 2022 2035 2050

Oklahoma 74·8 (73·2–76·1) 76·3 (74·5–77·8) 76·8 (75·0–78·5) 62·3 (58·8–65·5) 63·4 (59·6–66·8) 63·7 (59·8–67·1)

Oregon 79·4 (77·7–80·8) 80·8 (79·0–82·3) 81·2 (79·5–82·9) 66·5 (63·0–69·9) 67·7 (64·0–71·1) 68·1 (64·4–71·5)

Pennsylvania 78·3 (76·8–79·7) 79·4 (77·9–80·9) 79·9 (78·4–81·4) 64·8 (61·0–68·0) 65·8 (61·9–68·9) 66·0 (62·2–69·3)

Rhode Island 80·5 (78·9–82·0) 81·5 (79·9–83·0) 81·9 (80·3–83·4) 67·0 (63·1–70·4) 67·9 (64·1–71·4) 68·2 (64·4–71·7)

South Carolina 76·0 (74·6–77·5) 77·6 (76·1–79·2) 78·1 (76·6–79·9) 63·4 (59·9–66·6) 64·6 (60·9–68·0) 64·9 (61·1–68·4)

South Dakota 78·9 (77·5–80·2) 79·8 (78·4–81·3) 80·2 (78·8–81·6) 66·1 (62·4–69·4) 66·8 (63·0–70·2) 67·0 (63·1–70·4)

Tennessee 75·0 (73·5–76·4) 76·5 (74·9–78·2) 77·1 (75·5–78·8) 62·6 (59·1–65·8) 63·7 (60·1–67·0) 64·0 (60·4–67·4)

Texas 78·2 (76·9–79·6) 79·8 (78·5–81·2) 80·4 (79·0–81·9) 65·7 (62·2–69·0) 67·0 (63·4–70·3) 67·4 (63·6–70·8)

Utah 79·7 (78·4–80·9) 80·6 (79·2–81·8) 80·9 (79·5–82·2) 66·5 (62·7–69·8) 67·2 (63·3–70·6) 67·4 (63·4–70·8)

Vermont 78·7 (77·5–79·8) 80·9 (79·6–81·9) 81·2 (79·9–82·4) 66·2 (62·6–69·3) 67·9 (64·3–71·0) 68·1 (64·5–71·3)

Virginia 78·6 (77·1–80·1) 80·3 (78·8–81·9) 80·9 (79·3–82·4) 65·8 (62·3–69·3) 67·2 (63·5–70·8) 67·6 (63·8–71·2)

Washington 80·2 (78·9–81·7) 81·5 (80·1–83·0) 81·9 (80·5–83·4) 67·0 (63·1–70·5) 68·1 (64·3–71·6) 68·4 (64·6–71·9)

Washington, DC 78·4 (76·9–80·0) 79·7 (78·3–81·2) 80·5 (79·0–82·0) 65·9 (62·3–69·0) 67·2 (63·7–70·2) 67·7 (64·2–70·8)

West Virginia 73·5 (71·8–75·0) 74·9 (73·0–76·8) 75·5 (73·4–77·4) 60·8 (56·9–64·0) 61·7 (57·7–65·2) 62·0 (58·0–65·4)

Wisconsin 79·0 (77·5–80·7) 80·3 (78·6–81·9) 80·7 (79·1–82·2) 66·0 (62·3–69·4) 67·1 (63·3–70·7) 67·4 (63·5–71·1)

Wyoming 78·1 (76·8–79·2) 79·2 (77·9–80·3) 79·6 (78·3–80·8) 65·2 (61·7–68·5) 66·2 (62·7–69·4) 66·5 (62·8–69·8)
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Table 2A.
Life expectancy for the USA and by US state and Washington, DC; 2022, 2035, and 2050; 
risk elimination scenarios

Estimates are listed as means (years) with 95% uncertainty intervals in parentheses. BMI = body-mass index. 

FPG = fasting plasma glucose.

Location 
name

Safer Environment life 
expectancy

Improved Behavioural 
and Metabolic Risks life 
expectancy

Improved Childhood 
Nutrition and Vaccination 
life expectancy Combined life expectancy

2022 2035 2050 2022 2035 2050 2022 2035 2050 2022 2035 2050

USA

78·3 
(78·1–
78·5)

79·9 
(79·6–
80·2)

80·4 
(79·8–
81·0)

78·3 
(78·1–
78·5)

82·0 
(81·7–
82·3)

84·2 
(83·7–
84·7)

78·3 
(78·1–
78·5)

79·9 
(79·6–
80·2)

80·4 
(79·8–
81·0)

78·3 
(78·1–
78·5)

82·0 
(81·7–
82·3)

84·2 
(83·7–
84·7)

Alabama

74·8 
(73·2–
76·3)

76·3 
(74·6–
77·8)

76·9 
(75·2–
78·4)

74·8 
(73·2–
76·2)

78·8 
(77·2–
80·3)

81·4 
(79·7–
83·0)

74·8 
(73·2–
76·2)

76·2 
(74·6–
77·8)

76·9 
(75·2–
78·4)

74·8 
(73·2–
76·3)

78·8 
(77·2–
80·3)

81·4 
(79·8–
83·0)

Alaska

77·6 
(76·3–
78·9)

79·7 
(78·4–
81·1)

80·4 
(78·9–
81·9)

77·6 
(76·3–
78·9)

82·0 
(80·7–
83·5)

84·8 
(83·3–
86·2)

77·6 
(76·3–
78·9)

79·7 
(78·4–
81·1)

80·5 
(79·0–
81·9)

77·6 
(76·3–
78·9)

82·1 
(80·7–
83·5)

84·8 
(83·3–
86·3)

Arizona

77·6 
(76·0–
79·1)

79·7 
(78·2–
81·3)

80·2 
(78·6–
82·0)

77·6 
(76·0–
79·1)

81·8 
(80·2–
83·5)

84·0 
(82·4–
85·7)

77·6 
(76·0–
79·1)

79·7 
(78·2–
81·3)

80·2 
(78·6–
81·9)

77·6 
(76·0–
79·1)

81·8 
(80·2–
83·5)

84·1 
(82·5–
85·7)

Arkansas

74·8 
(73·3–
76·3)

76·4 
(74·7–
78·0)

77·0 
(75·3–
78·6)

74·8 
(73·3–
76·3)

79·0 
(77·3–
80·6)

81·7 
(80·1–
83·3)

74·8 
(73·3–
76·3)

76·3 
(74·7–
78·0)

76·9 
(75·2–
78·6)

74·8 
(73·3–
76·3)

79·0 
(77·3–
80·6)

81·7 
(80·1–
83·3)

California

80·6 
(79·4–
81·8)

82·1 
(80·9–
83·4)

82·5 
(81·3–
83·8)

80·6 
(79·4–
81·8)

84·1 
(82·9–
85·4)

86·1 
(84·8–
87·3)

80·6 
(79·4–
81·8)

82·1 
(80·9–
83·4)

82·5 
(81·2–
83·8)

80·6 
(79·4–
81·8)

84·1 
(82·9–
85·4)

86·1 
(84·9–
87·4)

Colorado

79·7 
(78·2–
81·1)

80·9 
(79·3–
82·4)

81·3 
(79·8–
82·8)

79·7 
(78·2–
81·1)

82·6 
(81·0–
84·1)

84·4 
(82·9–
85·9)

79·7 
(78·2–
81·1)

80·9 
(79·3–
82·4)

81·3 
(79·8–
82·8)

79·7 
(78·2–
81·1)

82·6 
(81·0–
84·1)

84·5 
(83·0–
85·9)

Connecticut

80·6 
(79·1–
82·2)

82·1 
(80·5–
83·6)

82·5 
(81·0–
84·0)

80·6 
(79·1–
82·2)

83·9 
(82·4–
85·5)

85·9 
(84·3–
87·4)

80·6 
(79·1–
82·2)

82·0 
(80·5–
83·6)

82·4 
(80·9–
84·0)

80·6 
(79·1–
82·2)

83·9 
(82·4–
85·5)

85·9 
(84·4–
87·4)

Delaware

77·6 
(76·4–
78·6)

79·3 
(78·1–
80·5)

79·8 
(78·6–
81·1)

77·5 
(76·4–
78·6)

81·4 
(80·2–
82·5)

83·7 
(82·5–
84·9)

77·5 
(76·4–
78·6)

79·2 
(78·0–
80·4)

79·8 
(78·6–
81·1)

77·6 
(76·4–
78·6)

81·4 
(80·2–
82·6)

83·7 
(82·5–
84·9)

Florida

78·5 
(77·1–
79·9)

80·1 
(78·7–
81·5)

80·6 
(79·2–
82·1)

78·5 
(77·1–
79·9)

82·2 
(80·8–
83·5)

84·3 
(82·9–
85·7)

78·5 
(77·1–
79·9)

80·1 
(78·7–
81·5)

80·6 
(79·2–
82·1)

78·5 
(77·1–
79·9)

82·2 
(80·8–
83·6)

84·4 
(83·0–
85·7)

Georgia

77·0 
(75·5–
78·4)

78·8 
(77·3–
80·4)

79·4 
(77·9–
81·0)

76·9 
(75·5–
78·4)

81·1 
(79·5–
82·6)

83·5 
(82·0–
85·0)

76·9 
(75·5–
78·4)

78·8 
(77·2–
80·3)

79·4 
(77·8–
81·0)

77·0 
(75·5–
78·4)

81·1 
(79·5–
82·6)

83·5 
(82·0–
85·0)

Hawaii

81·4 
(79·9–
82·8)

82·4 
(80·9–
83·8)

82·8 
(81·3–
84·3)

81·4 
(79·9–
82·8)

84·4 
(82·9–
85·8)

86·5 
(85·0–
87·8)

81·4 
(79·9–
82·8)

82·4 
(80·9–
83·8)

82·8 
(81·3–
84·3)

81·4 
(79·9–
82·8)

84·4 
(82·9–
85·8)

86·5 
(85·0–
87·8)

Idaho

79·3 
(78·0–
80·7)

80·5 
(79·2–
81·9)

80·9 
(79·5–
82·4)

79·3 
(78·0–
80·7)

82·4 
(81·2–
83·8)

84·4 
(83·1–
85·8)

79·3 
(78·0–
80·7)

80·5 
(79·2–
81·9)

80·9 
(79·5–
82·4)

79·3 
(78·0–
80·7)

82·4 
(81·2–
83·8)

84·5 
(83·1–
85·8)

Illinois

78·3 
(76·9–
79·6)

80·3 
(78·8–
81·7)

80·8 
(79·4–
82·3)

78·3 
(76·9–
79·6)

82·3 
(80·9–
83·8)

84·6 
(83·2–
86·0)

78·3 
(76·9–
79·6)

80·2 
(78·8–
81·7)

80·8 
(79·4–
82·3)

78·3 
(76·9–
79·6)

82·4 
(80·9–
83·8)

84·6 
(83·2–
86·1)

Indiana

76·5 
(75·1–
77·8)

77·8 
(76·3–
79·2)

78·3 
(76·8–
79·9)

76·5 
(75·1–
77·8)

80·0 
(78·5–
81·4)

82·3 
(80·8–
83·8)

76·5 
(75·1–
77·8)

77·8 
(76·2–
79·2)

78·3 
(76·8–
79·9)

76·5 
(75·1–
77·8)

80·0 
(78·5–
81·4)

82·4 
(80·9–
83·8)

Iowa

79·1 
(77·6–
80·6)

80·1 
(78·5–
81·7)

80·5 
(78·9–
82·1)

79·1 
(77·6–
80·6)

82·2 
(80·6–
83·7)

84·3 
(82·7–
85·8)

79·1 
(77·6–
80·6)

80·1 
(78·5–
81·7)

80·5 
(78·9–
82·1)

79·1 
(77·6–
80·6)

82·2 
(80·6–
83·7)

84·3 
(82·7–
85·8)
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Safer Environment life 
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Improved Behavioural 
and Metabolic Risks life 
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Improved Childhood 
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2022 2035 2050 2022 2035 2050 2022 2035 2050 2022 2035 2050

Kansas

77·8 
(76·2–
79·4)

78·9 
(77·4–
80·6)

79·4 
(77·9–
81·1)

77·8 
(76·2–
79·4)

81·2 
(79·6–
82·9)

83·4 
(81·9–
85·0)

77·8 
(76·2–
79·4)

78·9 
(77·4–
80·6)

79·4 
(77·9–
81·2)

77·8 
(76·2–
79·4)

81·2 
(79·6–
82·8)

83·4 
(81·9–
85·0)

Kentucky

74·4 
(72·7–
75·9)

76·0 
(74·1–
77·5)

76·6 
(74·7–
78·2)

74·4 
(72·7–
75·9)

78·5 
(76·7–
80·1)

81·1 
(79·4–
82·7)

74·4 
(72·7–
75·9)

75·9 
(74·1–
77·5)

76·5 
(74·7–
78·1)

74·4 
(72·7–
75·9)

78·5 
(76·8–
80·1)

81·1 
(79·4–
82·7)

Louisiana

74·9 
(73·3–
76·4)

76·4 
(74·8–
78·0)

77·1 
(75·3–
78·7)

74·9 
(73·3–
76·4)

79·0 
(77·4–
80·5)

81·7 
(80·0–
83·3)

74·9 
(73·3–
76·4)

76·4 
(74·8–
78·0)

77·1 
(75·2–
78·7)

74·9 
(73·3–
76·4)

79·0 
(77·4–
80·5)

81·7 
(80·0–
83·3)

Maine

77·7 
(76·3–
79·2)

79·1 
(77·6–
80·6)

79·5 
(78·1–
81·0)

77·7 
(76·3–
79·2)

81·0 
(79·6–
82·5)

83·0 
(81·6–
84·5)

77·7 
(76·3–
79·2)

79·1 
(77·6–
80·6)

79·5 
(78·1–
81·0)

77·7 
(76·3–
79·2)

81·0 
(79·6–
82·5)

83·1 
(81·6–
84·5)

Maryland

78·3 
(76·8–
79·9)

80·2 
(78·8–
82·0)

80·7 
(79·3–
82·5)

78·3 
(76·8–
79·9)

82·2 
(80·7–
83·9)

84·4 
(82·9–
86·1)

78·3 
(76·8–
79·9)

80·2 
(78·7–
81·9)

80·7 
(79·3–
82·5)

78·3 
(76·8–
79·9)

82·2 
(80·7–
83·9)

84·4 
(82·9–
86·2)

Massachusetts

81·2 
(79·7–
82·7)

82·3 
(80·8–
83·9)

82·7 
(81·2–
84·1)

81·2 
(79·7–
82·7)

84·0 
(82·5–
85·5)

85·7 
(84·3–
87·2)

81·2 
(79·7–
82·7)

82·3 
(80·8–
83·8)

82·6 
(81·2–
84·1)

81·2 
(79·7–
82·7)

84·0 
(82·5–
85·5)

85·8 
(84·3–
87·2)

Michigan

77·7 
(76·3–
79·1)

79·1 
(77·6–
80·6)

79·6 
(78·1–
81·2)

77·7 
(76·3–
79·1)

81·2 
(79·7–
82·7)

83·5 
(82·0–
84·9)

77·7 
(76·3–
79·1)

79·1 
(77·5–
80·6)

79·6 
(78·0–
81·1)

77·7 
(76·3–
79·1)

81·3 
(79·7–
82·7)

83·5 
(82·0–
84·9)

Minnesota

80·5 
(79·2–
81·9)

81·6 
(80·3–
82·9)

82·0 
(80·7–
83·4)

80·5 
(79·2–
81·9)

83·3 
(82·0–
84·7)

85·2 
(83·9–
86·5)

80·5 
(79·2–
81·9)

81·6 
(80·3–
82·9)

82·0 
(80·7–
83·4)

80·5 
(79·2–
81·9)

83·4 
(82·1–
84·7)

85·2 
(83·9–
86·5)

Mississippi

73·4 
(71·8–
75·0)

75·1 
(73·2–
76·7)

75·9 
(73·9–
77·6)

73·4 
(71·8–
75·0)

77·8 
(75·9–
79·3)

80·5 
(78·6–
82·1)

73·4 
(71·8–
75·0)

75·1 
(73·2–
76·7)

75·8 
(73·8–
77·6)

73·4 
(71·8–
75·0)

77·8 
(75·9–
79·3)

80·5 
(78·6–
82·2)

Missouri

76·4 
(74·9–
78·0)

78·0 
(76·3–
79·7)

78·6 
(77·1–
80·3)

76·4 
(74·9–
78·0)

80·3 
(78·6–
81·9)

82·8 
(81·3–
84·4)

76·4 
(74·9–
78·0)

78·0 
(76·3–
79·7)

78·6 
(77·0–
80·3)

76·4 
(74·9–
78·0)

80·3 
(78·6–
81·9)

82·8 
(81·3–
84·4)

Montana

78·6 
(76·9–
80·1)

79·7 
(78·1–
81·3)

80·1 
(78·5–
81·7)

78·6 
(76·9–
80·1)

81·7 
(80·2–
83·4)

83·9 
(82·4–
85·4)

78·6 
(76·9–
80·1)

79·6 
(78·1–
81·3)

80·1 
(78·6–
81·7)

78·6 
(76·9–
80·1)

81·7 
(80·2–
83·4)

83·9 
(82·4–
85·5)

Nebraska

78·8 
(77·6–
80·2)

80·1 
(78·8–
81·6)

80·5 
(79·2–
82·0)

78·8 
(77·6–
80·2)

82·2 
(80·9–
83·6)

84·2 
(83·0–
85·6)

78·8 
(77·6–
80·2)

80·1 
(78·8–
81·6)

80·5 
(79·2–
82·0)

78·8 
(77·6–
80·2)

82·2 
(80·9–
83·6)

84·2 
(83·0–
85·6)

Nevada

77·6 
(76·3–
79·0)

80·0 
(78·4–
81·5)

80·9 
(79·3–
82·4)

77·6 
(76·3–
79·0)

82·4 
(80·9–
84·0)

85·3 
(83·8–
87·0)

77·6 
(76·3–
79·0)

80·0 
(78·4–
81·5)

80·8 
(79·2–
82·4)

77·6 
(76·3–
79·0)

82·4 
(81·0–
84·0)

85·4 
(83·8–
87·0)

New 
Hampshire

79·4 
(78·0–
80·9)

80·5 
(79·1–
82·1)

80·9 
(79·5–
82·4)

79·4 
(78·0–
80·9)

82·3 
(80·9–
83·8)

84·1 
(82·8–
85·6)

79·4 
(78·0–
80·9)

80·5 
(79·1–
82·1)

80·9 
(79·5–
82·4)

79·4 
(78·0–
80·9)

82·3 
(80·9–
83·8)

84·1 
(82·8–
85·6)

New Jersey

80·2 
(78·7–
81·6)

82·0 
(80·4–
83·5)

82·4 
(80·7–
83·9)

80·2 
(78·7–
81·6)

83·9 
(82·2–
85·3)

85·8 
(84·1–
87·2)

80·2 
(78·7–
81·6)

82·0 
(80·4–
83·4)

82·4 
(80·7–
83·8)

80·2 
(78·7–
81·6)

83·9 
(82·2–
85·4)

85·8 
(84·2–
87·2)

New Mexico

75·6 
(73·9–
77·2)

78·0 
(76·0–
79·7)

78·6 
(76·6–
80·4)

75·6 
(73·9–
77·2)

80·4 
(78·5–
82·2)

82·9 
(80·9–
84·7)

75·6 
(73·9–
77·2)

78·0 
(76·0–
79·7)

78·6 
(76·6–
80·4)

75·6 
(73·9–
77·2)

80·4 
(78·5–
82·2)

82·9 
(81·0–
84·7)

New York

80·6 
(79·3–
81·9)

82·6 
(81·2–
84·0)

83·1 
(81·8–
84·4)

80·6 
(79·3–
81·9)

84·6 
(83·2–
86·0)

86·7 
(85·4–
88·1)

80·6 
(79·3–
81·9)

82·6 
(81·2–
84·0)

83·1 
(81·7–
84·4)

80·6 
(79·3–
81·9)

84·6 
(83·3–
86·1)

86·8 
(85·4–
88·2)

North 
Carolina

77·0 
(75·6–
78·4)

78·7 
(77·1–
80·2)

79·3 
(77·7–
80·8)

77·0 
(75·6–
78·4)

80·8 
(79·3–
82·3)

83·2 
(81·6–
84·7)

77·0 
(75·6–
78·4)

78·7 
(77·1–
80·2)

79·2 
(77·7–
80·8)

77·0 
(75·6–
78·4)

80·9 
(79·4–
82·4)

83·2 
(81·6–
84·7)
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North Dakota

80·6 
(79·2–
81·9)

81·3 
(79·9–
82·7)

81·6 
(80·2–
83·0)

80·6 
(79·2–
81·9)

83·4 
(82·0–
84·7)

85·3 
(84·0–
86·7)

80·6 
(79·2–
81·9)

81·3 
(79·9–
82·7)

81·6 
(80·2–
83·0)

80·6 
(79·2–
81·9)

83·3 
(82·0–
84·7)

85·3 
(84·0–
86·7)

Ohio

76·4 
(74·9–
77·7)

77·6 
(76·0–
79·0)

78·1 
(76·5–
79·6)

76·4 
(74·9–
77·7)

79·8 
(78·2–
81·2)

82·1 
(80·5–
83·5)

76·4 
(74·9–
77·7)

77·6 
(76·0–
79·0)

78·1 
(76·5–
79·5)

76·4 
(74·9–
77·7)

79·8 
(78·2–
81·2)

82·1 
(80·5–
83·6)

Oklahoma

74·8 
(73·2–
76·1)

76·3 
(74·5–
77·7)

76·8 
(75·0–
78·5)

74·8 
(73·2–
76·1)

78·8 
(77·1–
80·2)

81·5 
(79·8–
83·1)

74·8 
(73·2–
76·1)

76·3 
(74·5–
77·8)

76·8 
(75·0–
78·5)

74·8 
(73·2–
76·1)

78·8 
(77·1–
80·2)

81·5 
(79·8–
83·1)

Oregon

79·4 
(77·7–
80·8)

80·8 
(79·0–
82·3)

81·2 
(79·5–
82·9)

79·4 
(77·7–
80·8)

82·7 
(81·0–
84·3)

84·8 
(83·1–
86·5)

79·4 
(77·7–
80·8)

80·8 
(79·0–
82·3)

81·2 
(79·5–
82·9)

79·4 
(77·7–
80·8)

82·7 
(81·0–
84·3)

84·9 
(83·1–
86·5)

Pennsylvania

78·3 
(76·8–
79·8)

79·4 
(78·0–
80·9)

79·9 
(78·4–
81·5)

78·3 
(76·8–
79·7)

81·3 
(79·8–
82·8)

83·4 
(81·9–
84·8)

78·3 
(76·8–
79·7)

79·4 
(77·9–
80·9)

79·9 
(78·4–
81·4)

78·3 
(76·8–
79·8)

81·3 
(79·9–
82·8)

83·4 
(81·9–
84·9)

Rhode Island

80·5 
(78·9–
82·0)

81·5 
(79·9–
83·0)

81·9 
(80·3–
83·4)

80·5 
(78·9–
82·0)

83·4 
(81·9–
84·9)

85·4 
(83·9–
86·9)

80·5 
(78·9–
82·0)

81·5 
(79·9–
83·0)

81·9 
(80·3–
83·4)

80·5 
(78·9–
82·0)

83·4 
(81·9–
85·0)

85·4 
(83·9–
86·9)

South 
Carolina

76·0 
(74·6–
77·5)

77·6 
(76·1–
79·2)

78·2 
(76·6–
79·9)

76·0 
(74·6–
77·5)

79·8 
(78·4–
81·5)

82·2 
(80·7–
83·8)

76·0 
(74·6–
77·5)

77·6 
(76·1–
79·2)

78·1 
(76·6–
79·9)

76·0 
(74·6–
77·5)

79·8 
(78·4–
81·5)

82·2 
(80·7–
83·8)

South Dakota

78·9 
(77·5–
80·2)

79·8 
(78·4–
81·3)

80·2 
(78·8–
81·6)

78·9 
(77·5–
80·2)

81·9 
(80·5–
83·3)

84·0 
(82·6–
85·4)

78·9 
(77·5–
80·2)

79·8 
(78·4–
81·3)

80·2 
(78·8–
81·6)

78·9 
(77·5–
80·2)

81·9 
(80·5–
83·3)

84·0 
(82·6–
85·4)

Tennessee

75·0 
(73·5–
76·4)

76·6 
(74·9–
78·2)

77·1 
(75·5–
78·9)

75·0 
(73·5–
76·4)

79·0 
(77·4–
80·6)

81·5 
(80·0–
83·2)

75·0 
(73·5–
76·4)

76·5 
(74·9–
78·2)

77·1 
(75·5–
78·8)

75·0 
(73·5–
76·4)

79·0 
(77·4–
80·6)

81·5 
(80·0–
83·2)

Texas

78·3 
(76·9–
79·6)

79·9 
(78·5–
81·3)

80·4 
(79·0–
81·9)

78·2 
(76·9–
79·6)

82·0 
(80·7–
83·4)

84·3 
(82·9–
85·7)

78·2 
(76·9–
79·6)

79·8 
(78·5–
81·2)

80·4 
(79·0–
81·9)

78·3 
(76·9–
79·6)

82·1 
(80·7–
83·4)

84·3 
(83·0–
85·7)

Utah

79·7 
(78·4–
80·9)

80·6 
(79·2–
81·8)

80·9 
(79·5–
82·3)

79·7 
(78·4–
80·9)

82·3 
(80·9–
83·5)

84·0 
(82·6–
85·3)

79·7 
(78·4–
80·9)

80·6 
(79·2–
81·8)

80·9 
(79·5–
82·2)

79·7 
(78·4–
80·9)

82·3 
(80·9–
83·5)

84·0 
(82·7–
85·3)

Vermont

78·7 
(77·5–
79·8)

80·9 
(79·6–
81·9)

81·2 
(80·0–
82·4)

78·7 
(77·5–
79·8)

82·7 
(81·5–
83·7)

84·5 
(83·3–
85·7)

78·7 
(77·5–
79·8)

80·9 
(79·6–
81·9)

81·2 
(79·9–
82·4)

78·7 
(77·5–
79·8)

82·7 
(81·5–
83·7)

84·6 
(83·3–
85·7)

Virginia

78·6 
(77·1–
80·1)

80·3 
(78·8–
81·9)

80·9 
(79·3–
82·4)

78·6 
(77·1–
80·1)

82·4 
(80·8–
83·9)

84·6 
(83·0–
86·1)

78·6 
(77·1–
80·1)

80·3 
(78·8–
81·9)

80·9 
(79·3–
82·4)

78·6 
(77·1–
80·1)

82·4 
(80·8–
84·0)

84·6 
(83·0–
86·1)

Washington

80·2 
(78·9–
81·7)

81·5 
(80·1–
83·0)

81·9 
(80·5–
83·4)

80·2 
(78·9–
81·7)

83·3 
(81·9–
84·8)

85·2 
(83·8–
86·7)

80·2 
(78·9–
81·7)

81·5 
(80·1–
83·0)

81·9 
(80·5–
83·4)

80·2 
(78·9–
81·7)

83·3 
(81·9–
84·8)

85·2 
(83·8–
86·7)

Washington, 
DC

78·4 
(76·9–
80·0)

79·8 
(78·3–
81·3)

80·5 
(79·1–
82·0)

78·4 
(76·9–
80·0)

81·9 
(80·4–
83·4)

84·3 
(82·8–
85·8)

78·4 
(76·9–
80·0)

79·7 
(78·3–
81·2)

80·5 
(79·0–
82·0)

78·4 
(76·9–
80·0)

81·9 
(80·4–
83·4)

84·3 
(82·8–
85·9)

West Virginia

73·5 
(71·8–
75·1)

74·9 
(73·0–
76·9)

75·5 
(73·4–
77·4)

73·5 
(71·8–
75·0)

77·6 
(75·7–
79·5)

80·3 
(78·4–
82·2)

73·5 
(71·8–
75·0)

74·9 
(73·0–
76·8)

75·5 
(73·4–
77·4)

73·5 
(71·8–
75·1)

77·6 
(75·8–
79·5)

80·4 
(78·4–
82·3)

Wisconsin

79·0 
(77·5–
80·7)

80·3 
(78·6–
81·9)

80·7 
(79·1–
82·3)

79·0 
(77·5–
80·7)

82·1 
(80·5–
83·7)

84·0 
(82·5–
85·5)

79·0 
(77·5–
80·7)

80·3 
(78·6–
81·9)

80·7 
(79·1–
82·2)

79·0 
(77·5–
80·7)

82·1 
(80·5–
83·7)

84·0 
(82·5–
85·5)

Wyoming

78·1 
(76·8–
79·2)

79·2 
(77·9–
80·3)

79·6 
(78·3–
80·8)

78·1 
(76·8–
79·2)

81·2 
(79·9–
82·4)

83·4 
(82·1–
84·6)

78·1 
(76·8–
79·2)

79·2 
(77·9–
80·3)

79·6 
(78·3–
80·8)

78·1 
(76·8–
79·2)

81·2 
(80·0–
82·4)

83·4 
(82·1–
84·6)
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Table 2B.
Healthy life expectancy (HALE) for the USA and by US state and Washington, DC; 2022, 
2035, and 2050; risk elimination scenarios

Estimates are listed as means (years) with 95% uncertainty intervals in parentheses. BMI = body-mass index. 

FPG = fasting plasma glucose.

Location 
name

Safer Environment HALE
Improved Behavioural and 
Metabolic Risks HALE

Improved Childhood 
Nutrition and Vaccination 
HALE Combined HALE

2022 2035 2050 2022 2035 2050 2022 2035 2050 2022 2035 2050

USA

65·4 
(61·7–
68·5)

66·7 
(63·1–
69·8)

67·0 
(63·3–
70·1)

65·4 
(61·7–
68·5)

68·9 
(65·3–
72·0)

71·1 
(67·4–
74·1)

65·4 
(61·7–
68·5)

66·7 
(63·1–
69·8)

67·0 
(63·3–
70·1)

65·4 
(61·7–
68·5)

69·0 
(65·3–
72·0)

71·1 
(67·4–
74·1)

Alabama

62·5 
(59·3–
65·7)

63·6 
(60·1–
66·7)

64·0 
(60·4–
67·1)

62·5 
(59·3–
65·6)

66·2 
(62·8–
69·3)

68·7 
(65·2–
71·7)

62·5 
(59·3–
65·6)

63·6 
(60·1–
66·7)

64·0 
(60·4–
67·1)

62·5 
(59·3–
65·7)

66·2 
(62·8–
69·3)

68·7 
(65·2–
71·7)

Alaska

64·8 
(61·1–
68·1)

66·5 
(62·7–
69·9)

67·0 
(63·1–
70·3)

64·8 
(61·1–
68·1)

69·0 
(65·2–
72·3)

71·6 
(67·8–
75·0)

64·8 
(61·1–
68·1)

66·5 
(62·7–
69·9)

67·0 
(63·1–
70·4)

64·8 
(61·1–
68·1)

69·0 
(65·2–
72·3)

71·6 
(67·8–
75·0)

Arizona

64·5 
(60·9–
68·0)

66·1 
(62·4–
69·6)

66·4 
(62·6–
70·0)

64·5 
(60·9–
68·0)

68·3 
(64·7–
71·8)

70·5 
(66·8–
74·0)

64·5 
(60·9–
68·0)

66·1 
(62·4–
69·6)

66·3 
(62·6–
70·0)

64·5 
(60·9–
68·0)

68·3 
(64·7–
71·8)

70·5 
(66·9–
74·1)

Arkansas

63·1 
(59·7–
66·1)

64·2 
(60·8–
67·5)

64·6 
(61·0–
67·9)

63·1 
(59·7–
66·1)

66·8 
(63·4–
70·0)

69·3 
(65·8–
72·6)

63·1 
(59·7–
66·1)

64·2 
(60·8–
67·5)

64·6 
(61·0–
67·9)

63·1 
(59·7–
66·1)

66·8 
(63·4–
70·0)

69·4 
(65·9–
72·6)

California

67·7 
(64·1–
71·1)

69·0 
(65·4–
72·3)

69·3 
(65·7–
72·6)

67·7 
(64·1–
71·1)

71·0 
(67·5–
74·3)

73·0 
(69·5–
76·3)

67·7 
(64·1–
71·1)

69·0 
(65·4–
72·3)

69·3 
(65·7–
72·6)

67·7 
(64·1–
71·1)

71·0 
(67·5–
74·3)

73·0 
(69·5–
76·3)

Colorado

66·5 
(62·6–
69·8)

67·6 
(63·6–
70·9)

67·9 
(64·1–
71·3)

66·5 
(62·6–
69·8)

69·4 
(65·4–
72·7)

71·2 
(67·4–
74·6)

66·5 
(62·6–
69·8)

67·6 
(63·6–
70·9)

67·9 
(64·0–
71·3)

66·5 
(62·6–
69·8)

69·4 
(65·4–
72·7)

71·2 
(67·4–
74·6)

Connecticut

67·3 
(63·3–
70·7)

68·6 
(64·5–
72·1)

68·9 
(64·8–
72·5)

67·3 
(63·3–
70·7)

70·7 
(66·7–
74·1)

72·8 
(68·7–
76·3)

67·3 
(63·3–
70·7)

68·6 
(64·5–
72·1)

68·9 
(64·8–
72·5)

67·3 
(63·3–
70·7)

70·7 
(66·7–
74·2)

72·8 
(68·8–
76·3)

Delaware

64·5 
(60·8–
67·9)

65·8 
(62·1–
69·3)

66·2 
(62·4–
69·8)

64·5 
(60·8–
67·8)

68·1 
(64·6–
71·5)

70·5 
(66·8–
73·9)

64·5 
(60·8–
67·8)

65·8 
(62·1–
69·3)

66·2 
(62·4–
69·7)

64·5 
(60·8–
67·9)

68·2 
(64·6–
71·5)

70·5 
(66·9–
73·9)

Florida

65·3 
(61·7–
68·5)

66·5 
(62·8–
69·8)

66·8 
(63·1–
70·2)

65·3 
(61·7–
68·5)

68·7 
(65·1–
71·9)

70·9 
(67·3–
74·0)

65·3 
(61·7–
68·5)

66·5 
(62·8–
69·8)

66·8 
(63·1–
70·1)

65·3 
(61·7–
68·5)

68·8 
(65·1–
71·9)

70·9 
(67·3–
74·1)

Georgia

64·6 
(61·0–
67·8)

66·0 
(62·3–
69·3)

66·3 
(62·5–
69·8)

64·5 
(61·0–
67·8)

68·3 
(64·7–
71·7)

70·7 
(67·0–
74·0)

64·5 
(61·0–
67·8)

65·9 
(62·3–
69·3)

66·3 
(62·5–
69·8)

64·6 
(61·0–
67·8)

68·4 
(64·7–
71·7)

70·7 
(67·0–
74·1)

Hawaii

68·5 
(64·7–
71·8)

69·3 
(65·5–
72·7)

69·5 
(65·6–
72·9)

68·5 
(64·7–
71·8)

71·5 
(67·7–
74·8)

73·6 
(69·7–
77·0)

68·5 
(64·7–
71·8)

69·3 
(65·5–
72·7)

69·5 
(65·6–
73·0)

68·5 
(64·7–
71·8)

71·5 
(67·7–
74·8)

73·6 
(69·7–
77·0)

Idaho

66·2 
(62·7–
69·7)

67·2 
(63·7–
70·6)

67·5 
(63·9–
71·0)

66·3 
(62·7–
69·7)

69·4 
(65·9–
72·7)

71·4 
(67·9–
74·7)

66·3 
(62·7–
69·7)

67·2 
(63·7–
70·6)

67·5 
(63·9–
71·0)

66·2 
(62·7–
69·7)

69·4 
(65·9–
72·7)

71·4 
(67·9–
74·7)

Illinois

65·7 
(62·1–
69·0)

67·4 
(63·7–
70·7)

67·7 
(64·0–
71·1)

65·7 
(62·1–
69·0)

69·6 
(65·9–
72·9)

71·8 
(68·1–
75·1)

65·7 
(62·1–
69·0)

67·3 
(63·7–
70·6)

67·7 
(64·0–
71·1)

65·7 
(62·1–
69·0)

69·6 
(66·0–
72·9)

71·8 
(68·1–
75·2)

Indiana

63·7 
(60·3–
66·9)

64·6 
(61·1–
68·0)

64·9 
(61·2–
68·4)

63·7 
(60·3–
66·9)

67·0 
(63·5–
70·3)

69·3 
(65·7–
72·6)

63·7 
(60·3–
66·9)

64·6 
(61·0–
67·9)

64·9 
(61·2–
68·4)

63·7 
(60·3–
66·9)

67·0 
(63·5–
70·3)

69·3 
(65·7–
72·6)

Iowa

66·4 
(62·8–
69·6)

67·2 
(63·7–
70·5)

67·4 
(63·8–
70·7)

66·4 
(62·8–
69·6)

69·5 
(66·0–
72·6)

71·6 
(68·1–
74·8)

66·4 
(62·8–
69·6)

67·2 
(63·7–
70·5)

67·4 
(63·8–
70·7)

66·4 
(62·8–
69·6)

69·5 
(66·0–
72·6)

71·6 
(68·1–
74·8)
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Location 
name

Safer Environment HALE
Improved Behavioural and 
Metabolic Risks HALE

Improved Childhood 
Nutrition and Vaccination 
HALE Combined HALE

2022 2035 2050 2022 2035 2050 2022 2035 2050 2022 2035 2050

Kansas

65·1 
(61·5–
68·3)

66·1 
(62·4–
69·2)

66·3 
(62·7–
69·6)

65·2 
(61·5–
68·3)

68·4 
(64·8–
71·5)

70·6 
(66·9–
73·6)

65·2 
(61·5–
68·3)

66·1 
(62·4–
69·2)

66·3 
(62·7–
69·6)

65·1 
(61·5–
68·3)

68·4 
(64·8–
71·5)

70·6 
(66·9–
73·6)

Kentucky

61·7 
(58·2–
65·0)

62·8 
(59·0–
66·1)

63·0 
(59·2–
66·5)

61·7 
(58·2–
65·0)

65·4 
(61·7–
68·8)

67·8 
(64·1–
71·2)

61·7 
(58·2–
65·0)

62·7 
(59·0–
66·1)

63·0 
(59·2–
66·5)

61·7 
(58·2–
65·0)

65·4 
(61·7–
68·8)

67·8 
(64·1–
71·2)

Louisiana

62·5 
(59·1–
65·8)

63·6 
(59·9–
67·1)

63·9 
(60·1–
67·4)

62·5 
(59·1–
65·8)

66·2 
(62·5–
69·6)

68·7 
(65·0–
72·2)

62·5 
(59·1–
65·8)

63·6 
(59·9–
67·1)

63·9 
(60·1–
67·4)

62·5 
(59·1–
65·8)

66·2 
(62·5–
69·6)

68·7 
(65·0–
72·3)

Maine

64·8 
(61·0–
68·2)

65·8 
(62·1–
69·4)

66·1 
(62·3–
69·6)

64·8 
(61·0–
68·2)

68·0 
(64·3–
71·5)

70·0 
(66·3–
73·4)

64·8 
(61·0–
68·2)

65·8 
(62·1–
69·4)

66·1 
(62·3–
69·6)

64·8 
(61·0–
68·2)

68·0 
(64·3–
71·5)

70·0 
(66·4–
73·4)

Maryland

65·8 
(62·2–
69·1)

67·3 
(63·7–
70·8)

67·7 
(64·0–
71·2)

65·8 
(62·2–
69·1)

69·5 
(66·0–
72·9)

71·7 
(68·2–
75·1)

65·8 
(62·2–
69·1)

67·3 
(63·7–
70·7)

67·7 
(64·0–
71·1)

65·8 
(62·2–
69·1)

69·5 
(66·0–
72·9)

71·7 
(68·2–
75·2)

Massachusetts

67·6 
(63·8–
71·0)

68·6 
(64·6–
72·0)

68·9 
(64·9–
72·3)

67·6 
(63·8–
71·0)

70·5 
(66·7–
73·9)

72·4 
(68·6–
75·8)

67·6 
(63·8–
71·0)

68·6 
(64·6–
72·0)

68·8 
(64·9–
72·3)

67·6 
(63·8–
71·0)

70·5 
(66·7–
73·9)

72·4 
(68·6–
75·8)

Michigan

64·6 
(60·7–
67·7)

65·7 
(61·8–
68·8)

65·9 
(62·0–
69·3)

64·6 
(60·7–
67·7)

67·9 
(64·2–
71·1)

70·1 
(66·4–
73·4)

64·6 
(60·7–
67·7)

65·6 
(61·8–
68·8)

65·9 
(62·0–
69·3)

64·6 
(60·7–
67·7)

67·9 
(64·2–
71·1)

70·1 
(66·4–
73·4)

Minnesota

67·7 
(64·0–
71·1)

68·7 
(65·1–
72·0)

69·0 
(65·3–
72·4)

67·7 
(64·0–
71·1)

70·7 
(67·2–
74·0)

72·6 
(69·0–
75·9)

67·7 
(64·0–
71·1)

68·7 
(65·1–
72·0)

69·0 
(65·3–
72·4)

67·7 
(64·0–
71·1)

70·7 
(67·2–
74·0)

72·6 
(69·1–
75·9)

Mississippi

62·2 
(58·8–
65·2)

63·4 
(59·9–
66·6)

63·9 
(60·2–
67·0)

62·1 
(58·8–
65·2)

66·1 
(62·6–
69·2)

68·7 
(65·1–
71·7)

62·1 
(58·8–
65·2)

63·4 
(59·9–
66·6)

63·9 
(60·2–
67·0)

62·2 
(58·8–
65·2)

66·1 
(62·7–
69·2)

68·7 
(65·2–
71·8)

Missouri

63·8 
(60·3–
66·9)

64·9 
(61·3–
68·1)

65·3 
(61·5–
68·6)

63·8 
(60·3–
66·9)

67·3 
(63·8–
70·5)

69·7 
(66·1–
73·0)

63·8 
(60·3–
66·9)

64·9 
(61·3–
68·1)

65·3 
(61·5–
68·6)

63·8 
(60·3–
66·9)

67·3 
(63·8–
70·5)

69·7 
(66·1–
73·0)

Montana

65·6 
(61·5–
68·8)

66·5 
(62·3–
69·8)

66·8 
(62·7–
70·1)

65·6 
(61·4–
68·8)

68·6 
(64·4–
71·9)

70·7 
(66·5–
74·0)

65·6 
(61·4–
68·8)

66·4 
(62·3–
69·8)

66·8 
(62·7–
70·1)

65·6 
(61·5–
68·8)

68·6 
(64·4–
71·9)

70·7 
(66·5–
74·0)

Nebraska

66·2 
(62·5–
69·4)

67·3 
(63·5–
70·6)

67·5 
(63·7–
71·0)

66·2 
(62·5–
69·4)

69·5 
(65·8–
72·7)

71·6 
(67·9–
74·9)

66·2 
(62·5–
69·4)

67·3 
(63·5–
70·6)

67·5 
(63·7–
71·0)

66·2 
(62·5–
69·4)

69·5 
(65·8–
72·7)

71·6 
(67·9–
74·9)

Nevada

64·9 
(61·3–
68·3)

66·8 
(63·1–
70·4)

67·4 
(63·6–
71·1)

64·9 
(61·3–
68·3)

69·3 
(65·5–
72·9)

72·0 
(68·2–
75·7)

64·9 
(61·3–
68·3)

66·8 
(63·1–
70·4)

67·3 
(63·6–
71·1)

64·9 
(61·3–
68·3)

69·3 
(65·5–
72·9)

72·0 
(68·2–
75·7)

New 
Hampshire

65·9 
(61·9–
69·5)

66·9 
(62·9–
70·6)

67·2 
(63·2–
70·9)

65·9 
(61·9–
69·5)

68·9 
(65·0–
72·5)

70·8 
(67·0–
74·4)

65·9 
(61·9–
69·5)

66·9 
(62·9–
70·6)

67·1 
(63·2–
70·9)

65·9 
(61·9–
69·5)

68·9 
(65·0–
72·5)

70·8 
(67·0–
74·4)

New Jersey

67·0 
(63·3–
70·3)

68·5 
(64·7–
71·8)

68·8 
(64·9–
72·1)

67·0 
(63·3–
70·3)

70·6 
(66·7–
73·8)

72·5 
(68·8–
75·8)

67·0 
(63·3–
70·3)

68·5 
(64·7–
71·8)

68·8 
(64·9–
72·1)

67·0 
(63·3–
70·3)

70·6 
(66·8–
73·9)

72·6 
(68·8–
75·8)

New Mexico

62·9 
(59·2–
66·4)

64·6 
(60·7–
68·2)

65·0 
(60·9–
68·5)

62·9 
(59·2–
66·4)

67·1 
(63·2–
70·7)

69·5 
(65·5–
73·0)

62·9 
(59·2–
66·4)

64·6 
(60·7–
68·2)

65·0 
(60·9–
68·5)

62·9 
(59·2–
66·4)

67·1 
(63·2–
70·7)

69·5 
(65·5–
73·1)

New York

66·9 
(63·2–
70·6)

68·5 
(64·8–
72·0)

68·8 
(65·0–
72·3)

66·9 
(63·2–
70·6)

70·7 
(67·0–
74·1)

72·8 
(69·1–
76·3)

66·9 
(63·2–
70·6)

68·5 
(64·8–
71·9)

68·8 
(64·9–
72·3)

66·9 
(63·2–
70·6)

70·7 
(67·1–
74·2)

72·9 
(69·1–
76·3)

North 
Carolina

64·5 
(60·8–
68·0)

65·8 
(61·9–
69·3)

66·1 
(62·2–
69·6)

64·5 
(60·8–
68·0)

68·1 
(64·4–
71·5)

70·4 
(66·6–
73·9)

64·5 
(60·8–
68·0)

65·8 
(61·9–
69·3)

66·1 
(62·2–
69·6)

64·5 
(60·8–
68·0)

68·2 
(64·4–
71·6)

70·4 
(66·6–
73·9)
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Location 
name

Safer Environment HALE
Improved Behavioural and 
Metabolic Risks HALE

Improved Childhood 
Nutrition and Vaccination 
HALE Combined HALE

2022 2035 2050 2022 2035 2050 2022 2035 2050 2022 2035 2050

North Dakota

67·1 
(63·3–
70·7)

67·7 
(63·8–
71·2)

67·8 
(63·9–
71·3)

67·1 
(63·3–
70·7)

70·0 
(66·3–
73·4)

71·9 
(68·2–
75·4)

67·1 
(63·3–
70·7)

67·7 
(63·8–
71·2)

67·8 
(63·9–
71·3)

67·1 
(63·3–
70·7)

70·0 
(66·2–
73·4)

72·0 
(68·2–
75·4)

Ohio

63·4 
(59·6–
66·7)

64·3 
(60·5–
67·7)

64·6 
(60·7–
68·0)

63·4 
(59·6–
66·7)

66·7 
(62·9–
69·9)

68·9 
(65·1–
72·2)

63·4 
(59·6–
66·7)

64·3 
(60·5–
67·6)

64·6 
(60·7–
68·0)

63·4 
(59·6–
66·7)

66·7 
(62·9–
69·9)

69·0 
(65·1–
72·2)

Oklahoma

62·3 
(58·8–
65·5)

63·4 
(59·6–
66·7)

63·7 
(59·8–
67·1)

62·3 
(58·8–
65·5)

65·9 
(62·2–
69·2)

68·4 
(64·6–
71·8)

62·3 
(58·8–
65·5)

63·4 
(59·6–
66·8)

63·7 
(59·8–
67·1)

62·3 
(58·8–
65·5)

65·9 
(62·2–
69·2)

68·4 
(64·6–
71·8)

Oregon

66·5 
(63·0–
69·9)

67·7 
(64·0–
71·1)

68·0 
(64·4–
71·5)

66·5 
(63·0–
69·9)

69·8 
(66·1–
73·1)

71·9 
(68·4–
75·3)

66·5 
(63·0–
69·9)

67·7 
(64·0–
71·1)

68·1 
(64·5–
71·5)

66·5 
(63·0–
69·9)

69·8 
(66·2–
73·1)

71·9 
(68·4–
75·3)

Pennsylvania

64·8 
(61·0–
68·0)

65·8 
(62·0–
69·0)

66·1 
(62·2–
69·3)

64·8 
(61·0–
68·0)

67·9 
(64·1–
71·0)

69·9 
(66·2–
73·0)

64·8 
(61·0–
68·0)

65·8 
(61·9–
68·9)

66·0 
(62·2–
69·3)

64·8 
(61·0–
68·0)

67·9 
(64·1–
71·0)

69·9 
(66·2–
73·1)

Rhode Island

67·0 
(63·1–
70·4)

67·9 
(64·1–
71·4)

68·2 
(64·4–
71·7)

67·0 
(63·1–
70·4)

70·0 
(66·3–
73·4)

72·1 
(68·3–
75·4)

67·0 
(63·1–
70·4)

67·9 
(64·1–
71·4)

68·2 
(64·4–
71·7)

67·0 
(63·1–
70·4)

70·0 
(66·3–
73·4)

72·1 
(68·4–
75·5)

South 
Carolina

63·4 
(59·9–
66·6)

64·6 
(60·9–
68·0)

64·9 
(61·2–
68·4)

63·4 
(59·9–
66·6)

67·0 
(63·4–
70·4)

69·3 
(65·7–
72·7)

63·4 
(59·9–
66·6)

64·6 
(60·9–
68·0)

64·9 
(61·1–
68·4)

63·4 
(59·9–
66·6)

67·0 
(63·4–
70·4)

69·3 
(65·7–
72·7)

South Dakota

66·1 
(62·4–
69·4)

66·8 
(63·0–
70·2)

67·0 
(63·1–
70·4)

66·1 
(62·4–
69·4)

69·0 
(65·2–
72·3)

71·1 
(67·3–
74·4)

66·1 
(62·4–
69·4)

66·8 
(63·0–
70·2)

67·0 
(63·1–
70·4)

66·1 
(62·4–
69·4)

69·0 
(65·2–
72·3)

71·1 
(67·3–
74·4)

Tennessee

62·6 
(59·1–
65·8)

63·7 
(60·1–
67·1)

64·0 
(60·4–
67·4)

62·6 
(59·1–
65·8)

66·2 
(62·7–
69·5)

68·6 
(65·0–
72·0)

62·6 
(59·1–
65·8)

63·7 
(60·1–
67·0)

64·0 
(60·4–
67·4)

62·6 
(59·1–
65·8)

66·2 
(62·7–
69·5)

68·6 
(65·0–
72·0)

Texas

65·8 
(62·2–
69·0)

67·0 
(63·4–
70·3)

67·4 
(63·6–
70·9)

65·7 
(62·2–
69·0)

69·3 
(65·8–
72·6)

71·6 
(68·0–
74·9)

65·7 
(62·2–
69·0)

67·0 
(63·4–
70·3)

67·4 
(63·6–
70·8)

65·8 
(62·2–
69·0)

69·4 
(65·8–
72·6)

71·6 
(68·0–
74·9)

Utah

66·5 
(62·7–
69·8)

67·3 
(63·3–
70·6)

67·4 
(63·4–
70·8)

66·5 
(62·7–
69·8)

69·2 
(65·4–
72·5)

70·9 
(67·1–
74·3)

66·5 
(62·7–
69·8)

67·2 
(63·3–
70·6)

67·4 
(63·4–
70·8)

66·5 
(62·7–
69·8)

69·2 
(65·4–
72·5)

71·0 
(67·1–
74·3)

Vermont

66·2 
(62·6–
69·3)

67·9 
(64·4–
71·0)

68·1 
(64·5–
71·3)

66·2 
(62·6–
69·3)

69·9 
(66·4–
73·0)

71·8 
(68·2–
74·8)

66·2 
(62·6–
69·3)

67·9 
(64·3–
71·0)

68·1 
(64·5–
71·3)

66·2 
(62·6–
69·3)

69·9 
(66·4–
73·0)

71·8 
(68·3–
74·8)

Virginia

65·8 
(62·3–
69·3)

67·2 
(63·5–
70·8)

67·6 
(63·8–
71·2)

65·8 
(62·3–
69·3)

69·5 
(65·9–
73·1)

71·7 
(68·2–
75·3)

65·8 
(62·3–
69·3)

67·2 
(63·5–
70·8)

67·6 
(63·8–
71·2)

65·8 
(62·3–
69·3)

69·5 
(65·9–
73·1)

71·7 
(68·2–
75·3)

Washington

67·0 
(63·1–
70·5)

68·1 
(64·3–
71·6)

68·4 
(64·6–
71·9)

67·0 
(63·1–
70·5)

70·1 
(66·3–
73·6)

72·0 
(68·3–
75·4)

67·0 
(63·1–
70·5)

68·1 
(64·3–
71·6)

68·4 
(64·6–
71·9)

67·0 
(63·1–
70·5)

70·1 
(66·4–
73·6)

72·0 
(68·3–
75·4)

Washington, 
DC

65·9 
(62·3–
69·0)

67·2 
(63·7–
70·3)

67·7 
(64·2–
70·8)

65·9 
(62·3–
69·0)

69·3 
(65·8–
72·3)

71·6 
(68·1–
74·7)

65·9 
(62·3–
69·0)

67·2 
(63·7–
70·2)

67·7 
(64·2–
70·8)

65·9 
(62·3–
69·0)

69·3 
(65·9–
72·3)

71·6 
(68·1–
74·7)

West Virginia

60·8 
(57·0–
64·0)

61·7 
(57·8–
65·2)

62·0 
(58·0–
65·5)

60·8 
(56·9–
64·0)

64·5 
(60·6–
67·9)

67·1 
(63·2–
70·5)

60·8 
(56·9–
64·0)

61·7 
(57·7–
65·2)

62·0 
(58·0–
65·4)

60·8 
(57·0–
64·0)

64·5 
(60·6–
68·0)

67·1 
(63·2–
70·5)

Wisconsin

66·0 
(62·3–
69·4)

67·1 
(63·3–
70·7)

67·4 
(63·5–
71·1)

66·0 
(62·3–
69·4)

69·1 
(65·4–
72·6)

71·1 
(67·4–
74·6)

66·0 
(62·3–
69·4)

67·1 
(63·3–
70·7)

67·4 
(63·5–
71·1)

66·0 
(62·3–
69·4)

69·1 
(65·4–
72·7)

71·1 
(67·4–
74·7)

Wyoming

65·2 
(61·7–
68·5)

66·2 
(62·7–
69·4)

66·5 
(62·9–
69·8)

65·2 
(61·7–
68·5)

68·2 
(64·8–
71·5)

70·4 
(66·8–
73·7)

65·2 
(61·7–
68·5)

66·2 
(62·7–
69·4)

66·5 
(62·8–
69·8)

65·2 
(61·7–
68·5)

68·2 
(64·8–
71·5)

70·4 
(66·8–
73·7)
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Table 3A.
Life expectancy for the USA and by US state and Washington, DC; 2022, 2035, and 2050; 
US-specific scenarios

Estimates are listed as means (years) with 95% uncertainty intervals in parentheses. BMI = body-mass index. 

FPG = fasting plasma glucose.

Location name

Improved Adult BMI and FPG life 
expectancy Improved Smoking life expectancy Improved Drug Use life expectancy

2022 2035 2050 2022 2035 2050 2022 2035 2050

USA

78·3 
(78·1–
78·5)

80·2 
(79·9–
80·5)

80·8 
(80·2–
81·3)

78·3 
(78·1–
78·5)

80·4 
(80·0–
80·7)

80·9 
(80·3–
81·4)

78·3 
(78·1–
78·5)

80·3 
(80·0–
80·6)

80·9 
(80·3–
81·3)

Alabama

74·8 
(73·2–
76·2)

76·7 
(75·1–
78·2)

77·4 
(75·7–
78·9)

74·8 
(73·2–
76·2)

77·0 
(75·5–
78·6)

77·7 
(76·0–
79·2)

74·8 
(73·2–
76·2)

76·7 
(75·1–
78·2)

77·4 
(75·8–
78·9)

Alaska

77·6 
(76·3–
78·9)

80·0 
(78·6–
81·5)

80·8 
(79·3–
82·3)

77·6 
(76·3–
78·9)

80·3 
(78·9–
81·8)

81·1 
(79·6–
82·6)

77·6 
(76·3–
78·9)

80·2 
(78·8–
81·6)

81·0 
(79·5–
82·4)

Arizona

77·6 
(76·0–
79·1)

80·0 
(78·3–
81·6)

80·5 
(78·9–
82·1)

77·6 
(76·0–
79·1)

80·2 
(78·6–
81·9)

80·7 
(79·1–
82·4)

77·6 
(76·1–
79·1)

80·2 
(78·6–
81·8)

80·7 
(79·1–
82·4)

Arkansas

74·8 
(73·3–
76·3)

76·8 
(75·2–
78·5)

77·5 
(75·8–
79·2)

74·8 
(73·3–
76·3)

77·4 
(75·8–
79·0)

78·1 
(76·4–
79·8)

74·8 
(73·3–
76·3)

76·6 
(75·0–
78·2)

77·2 
(75·6–
78·9)

California

80·6 
(79·4–
81·8)

82·3 
(81·0–
83·5)

82·7 
(81·4–
84·0)

80·6 
(79·4–
81·8)

82·3 
(81·0–
83·5)

82·7 
(81·4–
84·0)

80·6 
(79·4–
81·8)

82·2 
(81·0–
83·5)

82·6 
(81·4–
83·9)

Colorado

79·7 
(78·3–
81·1)

81·0 
(79·5–
82·4)

81·4 
(79·9–
82·8)

79·7 
(78·3–
81·1)

81·3 
(79·7–
82·7)

81·7 
(80·1–
83·1)

79·7 
(78·2–
81·2)

81·2 
(79·7–
82·6)

81·7 
(80·1–
83·0)

Connecticut

80·6 
(79·2–
82·2)

82·3 
(80·8–
83·9)

82·8 
(81·2–
84·4)

80·6 
(79·2–
82·2)

82·4 
(80·8–
84·0)

82·8 
(81·2–
84·5)

80·6 
(79·1–
82·2)

82·5 
(81·1–
84·1)

82·9 
(81·5–
84·4)

Delaware

77·5 
(76·4–
78·6)

79·6 
(78·5–
80·8)

80·2 
(79·0–
81·5)

77·5 
(76·4–
78·6)

79·8 
(78·7–
81·0)

80·4 
(79·2–
81·7)

77·5 
(76·4–
78·6)

79·9 
(78·9–
81·1)

80·6 
(79·6–
81·8)

Florida

78·5 
(77·1–
79·9)

80·4 
(79·0–
81·8)

81·0 
(79·5–
82·4)

78·5 
(77·1–
79·9)

80·6 
(79·3–
82·1)

81·2 
(79·7–
82·6)

78·5 
(77·1–
79·9)

80·6 
(79·3–
81·9)

81·2 
(79·9–
82·6)

Georgia

76·9 
(75·5–
78·4)

79·2 
(77·6–
80·7)

79·8 
(78·3–
81·4)

76·9 
(75·5–
78·4)

79·3 
(77·7–
80·8)

80·0 
(78·4–
81·6)

76·9 
(75·5–
78·4)

79·0 
(77·5–
80·5)

79·7 
(78·2–
81·2)

Hawaii

81·4 
(80·0–
82·8)

82·5 
(81·1–
84·0)

83·0 
(81·6–
84·5)

81·4 
(80·0–
82·8)

82·7 
(81·2–
84·2)

83·2 
(81·7–
84·6)

81·4 
(79·9–
82·8)

82·5 
(81·0–
83·9)

83·0 
(81·5–
84·4)

Idaho

79·3 
(78·0–
80·6)

80·7 
(79·4–
82·2)

81·3 
(79·8–
82·7)

79·3 
(78·0–
80·6)

80·9 
(79·6–
82·3)

81·4 
(79·9–
82·8)

79·3 
(78·0–
80·7)

80·7 
(79·4–
82·1)

81·1 
(79·7–
82·6)

Illinois

78·3 
(76·9–
79·7)

80·5 
(79·1–
82·1)

81·1 
(79·6–
82·6)

78·3 
(76·9–
79·7)

80·7 
(79·2–
82·2)

81·2 
(79·7–
82·7)

78·3 
(76·9–
79·6)

80·5 
(79·1–
81·9)

81·1 
(79·8–
82·5)

Indiana

76·5 
(75·1–
77·8)

78·2 
(76·7–
79·6)

78·8 
(77·3–
80·4)

76·5 
(75·1–
77·8)

78·5 
(77·0–
79·9)

79·0 
(77·5–
80·6)

76·5 
(75·1–
77·8)

78·4 
(77·0–
79·8)

79·1 
(77·6–
80·6)

Iowa

79·2 
(77·7–
80·6)

80·4 
(78·9–
82·0)

80·9 
(79·3–
82·5)

79·2 
(77·7–
80·6)

80·6 
(79·1–
82·2)

81·1 
(79·5–
82·7)

79·1 
(77·6–
80·6)

80·2 
(78·7–
81·8)

80·7 
(79·0–
82·2)
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Location name

Improved Adult BMI and FPG life 
expectancy Improved Smoking life expectancy Improved Drug Use life expectancy

2022 2035 2050 2022 2035 2050 2022 2035 2050

Kansas

77·8 
(76·2–
79·4)

79·3 
(77·8–
81·1)

79·8 
(78·2–
81·5)

77·8 
(76·2–
79·4)

79·5 
(77·9–
81·2)

80·0 
(78·4–
81·7)

77·8 
(76·2–
79·4)

79·1 
(77·6–
80·8)

79·6 
(78·1–
81·3)

Kentucky

74·4 
(72·7–
75·9)

76·5 
(74·7–
78·0)

77·1 
(75·3–
78·7)

74·4 
(72·7–
75·9)

77·0 
(75·3–
78·5)

77·6 
(75·8–
79·1)

74·4 
(72·7–
75·8)

76·9 
(75·2–
78·4)

77·6 
(75·9–
79·1)

Louisiana

74·9 
(73·3–
76·4)

76·9 
(75·3–
78·5)

77·6 
(75·7–
79·2)

74·9 
(73·3–
76·4)

77·3 
(75·7–
78·9)

78·0 
(76·0–
79·6)

74·9 
(73·3–
76·4)

77·0 
(75·3–
78·5)

77·8 
(76·1–
79·3)

Maine

77·7 
(76·3–
79·2)

79·3 
(77·8–
80·8)

79·8 
(78·2–
81·4)

77·7 
(76·3–
79·2)

79·7 
(78·2–
81·2)

80·1 
(78·6–
81·7)

77·7 
(76·3–
79·2)

79·7 
(78·3–
81·1)

80·2 
(78·7–
81·7)

Maryland

78·3 
(76·8–
80·0)

80·5 
(79·0–
82·3)

81·1 
(79·6–
82·9)

78·3 
(76·8–
80·0)

80·5 
(79·0–
82·3)

81·1 
(79·6–
82·9)

78·3 
(76·8–
79·9)

80·4 
(78·9–
82·1)

81·0 
(79·5–
82·7)

Massachusetts

81·2 
(79·7–
82·7)

82·4 
(80·9–
83·9)

82·8 
(81·3–
84·2)

81·2 
(79·7–
82·7)

82·6 
(81·1–
84·1)

83·0 
(81·5–
84·4)

81·2 
(79·7–
82·6)

82·9 
(81·6–
84·3)

83·3 
(82·0–
84·6)

Michigan

77·7 
(76·2–
79·1)

79·5 
(78·0–
81·1)

80·1 
(78·6–
81·7)

77·7 
(76·2–
79·1)

79·8 
(78·3–
81·3)

80·3 
(78·8–
81·9)

77·7 
(76·3–
79·1)

79·7 
(78·2–
81·2)

80·3 
(78·7–
81·7)

Minnesota

80·5 
(79·2–
81·9)

81·8 
(80·4–
83·1)

82·2 
(80·9–
83·5)

80·5 
(79·2–
81·9)

82·0 
(80·7–
83·4)

82·4 
(81·1–
83·7)

80·5 
(79·2–
81·9)

81·7 
(80·4–
83·0)

82·1 
(80·8–
83·4)

Mississippi

73·4 
(71·8–
75·0)

75·7 
(73·9–
77·2)

76·5 
(74·5–
78·1)

73·4 
(71·8–
75·0)

76·0 
(74·2–
77·5)

76·8 
(74·9–
78·5)

73·4 
(71·8–
75·0)

75·4 
(73·7–
77·0)

76·2 
(74·4–
77·9)

Missouri

76·4 
(74·9–
78·1)

78·4 
(76·7–
80·1)

79·0 
(77·3–
80·8)

76·4 
(74·9–
78·1)

78·8 
(77·2–
80·5)

79·4 
(77·7–
81·2)

76·4 
(74·9–
78·0)

78·5 
(76·9–
80·2)

79·2 
(77·7–
80·9)

Montana

78·6 
(76·9–
80·1)

79·8 
(78·2–
81·4)

80·4 
(78·8–
81·9)

78·6 
(76·9–
80·1)

80·3 
(78·7–
81·9)

80·8 
(79·2–
82·4)

78·6 
(76·9–
80·1)

79·9 
(78·4–
81·5)

80·5 
(78·9–
82·0)

Nebraska

78·8 
(77·6–
80·2)

80·4 
(79·2–
81·9)

80·9 
(79·6–
82·4)

78·8 
(77·6–
80·2)

80·6 
(79·3–
82·0)

81·0 
(79·7–
82·5)

78·8 
(77·6–
80·2)

80·1 
(78·8–
81·6)

80·6 
(79·3–
82·0)

Nevada

77·6 
(76·2–
79·1)

80·2 
(78·7–
81·8)

81·2 
(79·6–
82·7)

77·6 
(76·2–
79·1)

80·7 
(79·2–
82·2)

81·5 
(80·0–
83·0)

77·6 
(76·3–
79·1)

80·4 
(78·9–
81·9)

81·3 
(79·8–
82·8)

New Hampshire

79·4 
(78·0–
80·9)

80·8 
(79·2–
82·3)

81·2 
(79·8–
82·7)

79·4 
(78·0–
80·9)

81·0 
(79·5–
82·5)

81·4 
(80·0–
82·9)

79·4 
(78·0–
80·9)

81·3 
(79·9–
82·7)

81·7 
(80·4–
83·1)

New Jersey

80·2 
(78·7–
81·6)

82·3 
(80·6–
83·6)

82·7 
(81·1–
84·1)

80·2 
(78·7–
81·6)

82·3 
(80·7–
83·7)

82·7 
(81·1–
84·1)

80·2 
(78·7–
81·6)

82·4 
(80·9–
83·8)

82·8 
(81·3–
84·2)

New Mexico

75·6 
(73·9–
77·2)

78·3 
(76·4–
80·0)

79·0 
(77·0–
81·0)

75·6 
(73·9–
77·2)

78·6 
(76·7–
80·3)

79·2 
(77·2–
81·2)

75·6 
(73·9–
77·2)

78·8 
(76·9–
80·4)

79·5 
(77·6–
81·2)

New York

80·6 
(79·3–
82·0)

82·9 
(81·5–
84·3)

83·4 
(82·1–
84·7)

80·6 
(79·3–
82·0)

83·0 
(81·6–
84·3)

83·5 
(82·1–
84·7)

80·6 
(79·3–
81·9)

82·8 
(81·4–
84·3)

83·3 
(82·0–
84·7)

North Carolina

77·0 
(75·6–
78·4)

79·0 
(77·5–
80·6)

79·7 
(78·1–
81·2)

77·0 
(75·6–
78·4)

79·2 
(77·7–
80·7)

79·8 
(78·2–
81·4)

77·0 
(75·6–
78·4)

79·2 
(77·7–
80·7)

79·8 
(78·3–
81·3)

North Dakota

80·6 
(79·3–
81·9)

81·6 
(80·2–
83·0)

82·0 
(80·5–
83·4)

80·6 
(79·3–
81·9)

81·8 
(80·4–
83·2)

82·2 
(80·7–
83·5)

80·6 
(79·2–
81·9)

81·4 
(80·0–
82·7)

81·7 
(80·3–
83·1)
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Location name

Improved Adult BMI and FPG life 
expectancy Improved Smoking life expectancy Improved Drug Use life expectancy

2022 2035 2050 2022 2035 2050 2022 2035 2050

Ohio

76·4 
(74·9–
77·7)

78·1 
(76·5–
79·4)

78·6 
(77·1–
80·1)

76·4 
(74·9–
77·7)

78·3 
(76·8–
79·7)

78·8 
(77·3–
80·3)

76·4 
(74·9–
77·7)

78·6 
(77·2–
79·9)

79·2 
(77·8–
80·5)

Oklahoma

74·8 
(73·2–
76·1)

76·8 
(74·9–
78·4)

77·4 
(75·6–
79·0)

74·8 
(73·2–
76·1)

77·2 
(75·3–
78·7)

77·7 
(75·9–
79·3)

74·8 
(73·2–
76·1)

76·8 
(75·1–
78·2)

77·4 
(75·6–
79·0)

Oregon

79·4 
(77·7–
80·8)

81·0 
(79·2–
82·5)

81·5 
(79·7–
83·1)

79·4 
(77·7–
80·8)

81·3 
(79·5–
82·8)

81·8 
(80·0–
83·4)

79·4 
(77·7–
80·8)

81·0 
(79·3–
82·5)

81·5 
(79·8–
83·1)

Pennsylvania

78·2 
(76·8–
79·7)

79·7 
(78·1–
81·2)

80·2 
(78·7–
81·7)

78·2 
(76·8–
79·7)

79·9 
(78·4–
81·4)

80·4 
(78·9–
81·9)

78·3 
(76·8–
79·7)

80·3 
(79·0–
81·7)

80·9 
(79·5–
82·2)

Rhode Island

80·5 
(78·9–
82·0)

81·7 
(80·1–
83·2)

82·2 
(80·7–
83·7)

80·5 
(78·9–
82·0)

82·0 
(80·4–
83·5)

82·3 
(80·8–
83·9)

80·5 
(78·9–
82·0)

82·0 
(80·5–
83·5)

82·5 
(81·0–
83·9)

South Carolina

76·0 
(74·6–
77·5)

78·0 
(76·5–
79·6)

78·6 
(77·1–
80·3)

76·0 
(74·6–
77·5)

78·2 
(76·7–
79·8)

78·8 
(77·3–
80·5)

76·0 
(74·6–
77·5)

78·0 
(76·5–
79·6)

78·7 
(77·2–
80·3)

South Dakota

78·9 
(77·5–
80·2)

80·1 
(78·7–
81·5)

80·6 
(79·1–
82·0)

78·9 
(77·5–
80·2)

80·4 
(79·0–
81·8)

80·9 
(79·4–
82·3)

78·9 
(77·5–
80·2)

79·9 
(78·4–
81·3)

80·3 
(78·8–
81·7)

Tennessee

75·0 
(73·5–
76·4)

77·0 
(75·3–
78·6)

77·6 
(75·9–
79·4)

75·0 
(73·5–
76·4)

77·4 
(75·7–
79·0)

78·0 
(76·3–
79·8)

75·0 
(73·5–
76·4)

77·3 
(75·7–
78·8)

78·0 
(76·4–
79·5)

Texas

78·2 
(76·9–
79·6)

80·2 
(78·9–
81·6)

80·8 
(79·4–
82·3)

78·2 
(76·9–
79·6)

80·2 
(78·9–
81·6)

80·8 
(79·3–
82·2)

78·2 
(76·9–
79·6)

80·0 
(78·6–
81·4)

80·6 
(79·1–
82·0)

Utah

79·7 
(78·4–
80·9)

80·8 
(79·5–
82·1)

81·2 
(79·8–
82·5)

79·7 
(78·4–
80·9)

80·6 
(79·3–
81·9)

81·0 
(79·6–
82·4)

79·7 
(78·4–
80·9)

81·0 
(79·7–
82·2)

81·3 
(80·0–
82·6)

Vermont

78·7 
(77·5–
79·8)

81·0 
(79·8–
82·1)

81·4 
(80·1–
82·6)

78·7 
(77·5–
79·8)

81·3 
(80·1–
82·4)

81·7 
(80·4–
82·9)

78·7 
(77·5–
79·8)

81·2 
(80·0–
82·3)

81·6 
(80·4–
82·7)

Virginia

78·6 
(77·1–
80·1)

80·6 
(79·0–
82·3)

81·2 
(79·6–
82·7)

78·6 
(77·1–
80·1)

80·8 
(79·2–
82·4)

81·3 
(79·7–
82·8)

78·6 
(77·1–
80·1)

80·6 
(79·0–
82·1)

81·1 
(79·5–
82·6)

Washington

80·2 
(78·9–
81·7)

81·6 
(80·3–
83·2)

82·1 
(80·8–
83·7)

80·2 
(78·9–
81·7)

81·8 
(80·5–
83·3)

82·2 
(80·9–
83·8)

80·2 
(78·9–
81·7)

81·8 
(80·4–
83·3)

82·2 
(80·8–
83·7)

Washington, 
DC

78·4 
(76·9–
80·0)

79·9 
(78·5–
81·4)

80·7 
(79·2–
82·2)

78·4 
(76·9–
80·0)

80·3 
(78·9–
81·8)

81·1 
(79·6–
82·6)

78·4 
(76·9–
80·0)

80·1 
(78·7–
81·6)

80·9 
(79·5–
82·4)

West Virginia

73·5 
(71·9–
75·1)

75·6 
(73·7–
77·5)

76·2 
(74·2–
78·2)

73·5 
(71·9–
75·1)

76·0 
(74·1–
77·9)

76·6 
(74·6–
78·6)

73·5 
(71·8–
75·0)

76·3 
(74·5–
78·1)

77·1 
(75·2–
78·8)

Wisconsin

79·0 
(77·5–
80·8)

80·5 
(78·8–
82·1)

81·0 
(79·3–
82·5)

79·0 
(77·5–
80·8)

80·7 
(79·1–
82·3)

81·1 
(79·5–
82·7)

79·0 
(77·5–
80·7)

80·6 
(79·0–
82·2)

81·1 
(79·5–
82·6)

Wyoming

78·1 
(76·8–
79·2)

79·3 
(78·0–
80·5)

79·8 
(78·5–
81·2)

78·1 
(76·8–
79·2)

79·8 
(78·5–
81·1)

80·3 
(79·0–
81·6)

78·1 
(76·9–
79·2)

79·5 
(78·3–
80·6)

80·0 
(78·7–
81·2)
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Table 3B.
Healthy life expectancy (HALE) for the USA and by US state and Washington, DC; 2022, 
2035, and 2050; US-specific scenarios

Estimates are listed as means (years) with 95% uncertainty intervals in parentheses. BMI = body-mass index. 

FPG = fasting plasma glucose.

Location name

Improved Adult BMI and FPG 
HALE Improved Smoking HALE Improved Drug Use HALE

2022 2035 2050 2022 2035 2050 2022 2035 2050

USA

65·4 
(61·7–
68·5)

67·1 
(63·5–
70·2)

67·5 
(63·9–
70·6)

65·4 
(61·7–
68·5)

67·1 
(63·4–
70·3)

67·4 
(63·7–
70·6)

65·4 
(61·7–
68·5)

67·3 
(63·7–
70·4)

67·7 
(64·1–
70·7)

Alabama

62·5 
(59·3–
65·7)

64·2 
(60·9–
67·3)

64·7 
(61·2–
67·8)

62·5 
(59·3–
65·7)

64·3 
(60·9–
67·5)

64·6 
(61·0–
67·8)

62·5 
(59·2–
65·6)

64·4 
(60·9–
67·5)

64·8 
(61·3–
67·9)

Alaska

64·8 
(61·1–
68·1)

66·9 
(63·1–
70·2)

67·5 
(63·7–
70·9)

64·8 
(61·1–
68·1)

67·1 
(63·2–
70·4)

67·6 
(63·7–
71·0)

64·8 
(61·1–
68·1)

67·2 
(63·4–
70·5)

67·8 
(63·9–
71·0)

Arizona

64·5 
(60·8–
68·0)

66·4 
(62·6–
69·8)

66·7 
(63·0–
70·4)

64·5 
(60·8–
68·0)

66·5 
(62·7–
70·0)

66·8 
(63·0–
70·5)

64·5 
(60·9–
68·0)

66·9 
(63·2–
70·3)

67·1 
(63·5–
70·6)

Arkansas

63·1 
(59·7–
66·1)

64·8 
(61·4–
68·0)

65·3 
(61·8–
68·6)

63·1 
(59·7–
66·1)

65·1 
(61·6–
68·4)

65·5 
(61·9–
68·9)

63·1 
(59·7–
66·1)

64·7 
(61·2–
67·8)

65·0 
(61·4–
68·3)

California

67·7 
(64·1–
71·1)

69·2 
(65·6–
72·5)

69·5 
(65·9–
72·8)

67·7 
(64·1–
71·1)

69·1 
(65·5–
72·5)

69·4 
(65·8–
72·8)

67·7 
(64·1–
71·1)

69·2 
(65·6–
72·5)

69·4 
(65·8–
72·7)

Colorado

66·5 
(62·6–
69·9)

67·6 
(63·7–
71·0)

68·0 
(64·1–
71·5)

66·5 
(62·6–
69·9)

67·9 
(63·9–
71·2)

68·2 
(64·3–
71·7)

66·5 
(62·6–
69·8)

68·1 
(64·1–
71·4)

68·4 
(64·5–
71·8)

Connecticut

67·3 
(63·3–
70·7)

68·9 
(65·0–
72·5)

69·3 
(65·3–
72·8)

67·3 
(63·3–
70·7)

68·9 
(64·9–
72·4)

69·2 
(65·2–
72·8)

67·3 
(63·3–
70·7)

69·3 
(65·4–
72·7)

69·6 
(65·6–
73·1)

Delaware

64·5 
(60·8–
67·9)

66·3 
(62·7–
69·7)

66·8 
(63·1–
70·1)

64·5 
(60·8–
67·9)

66·3 
(62·6–
69·7)

66·7 
(62·9–
70·0)

64·5 
(60·8–
67·8)

66·8 
(63·0–
70·1)

67·2 
(63·4–
70·6)

Florida

65·3 
(61·7–
68·5)

66·9 
(63·3–
70·2)

67·2 
(63·6–
70·6)

65·3 
(61·7–
68·5)

67·0 
(63·3–
70·3)

67·3 
(63·6–
70·7)

65·3 
(61·7–
68·5)

67·3 
(63·6–
70·5)

67·6 
(63·9–
70·9)

Georgia

64·5 
(61·0–
67·8)

66·4 
(62·8–
69·8)

66·9 
(63·2–
70·3)

64·5 
(61·0–
67·8)

66·4 
(62·7–
69·8)

66·8 
(63·0–
70·3)

64·5 
(61·0–
67·8)

66·3 
(62·8–
69·7)

66·7 
(63·0–
70·2)

Hawaii

68·5 
(64·7–
71·9)

69·4 
(65·7–
72·9)

69·7 
(65·9–
73·2)

68·5 
(64·7–
71·9)

69·5 
(65·8–
73·0)

69·8 
(66·0–
73·3)

68·5 
(64·7–
71·8)

69·4 
(65·6–
72·7)

69·6 
(65·8–
73·0)

Idaho

66·3 
(62·7–
69·7)

67·6 
(64·1–
71·0)

67·9 
(64·3–
71·4)

66·3 
(62·7–
69·7)

67·6 
(64·0–
71·1)

67·9 
(64·2–
71·4)

66·3 
(62·7–
69·7)

67·7 
(64·1–
71·1)

67·9 
(64·3–
71·4)

Illinois

65·7 
(62·1–
69·0)

67·8 
(64·2–
71·1)

68·2 
(64·5–
71·6)

65·7 
(62·1–
69·0)

67·7 
(64·1–
71·1)

68·1 
(64·4–
71·5)

65·7 
(62·2–
69·0)

67·8 
(64·0–
71·0)

68·2 
(64·5–
71·5)

Indiana

63·7 
(60·3–
66·9)

65·2 
(61·7–
68·5)

65·6 
(61·9–
69·0)

63·7 
(60·3–
66·9)

65·2 
(61·6–
68·6)

65·5 
(61·6–
68·9)

63·7 
(60·2–
66·9)

65·6 
(62·0–
68·8)

65·9 
(62·2–
69·3)

Iowa

66·5 
(62·8–
69·6)

67·7 
(64·3–
71·0)

68·1 
(64·7–
71·3)

66·5 
(62·8–
69·6)

67·7 
(64·2–
71·0)

67·9 
(64·4–
71·2)

66·4 
(62·8–
69·6)

67·3 
(63·8–
70·6)

67·6 
(64·0–
70·9)
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Location name

Improved Adult BMI and FPG 
HALE Improved Smoking HALE Improved Drug Use HALE

2022 2035 2050 2022 2035 2050 2022 2035 2050

Kansas

65·2 
(61·5–
68·4)

66·6 
(62·9–
69·7)

66·9 
(63·2–
70·2)

65·2 
(61·5–
68·4)

66·5 
(62·8–
69·7)

66·8 
(63·1–
70·2)

65·2 
(61·5–
68·3)

66·4 
(62·8–
69·6)

66·7 
(63·1–
69·9)

Kentucky

61·7 
(58·1–
65·0)

63·4 
(59·8–
66·8)

63·8 
(60·1–
67·3)

61·7 
(58·1–
65·0)

63·6 
(59·9–
67·1)

63·8 
(59·9–
67·4)

61·7 
(58·1–
65·0)

64·3 
(60·5–
67·6)

64·7 
(60·7–
67·9)

Louisiana

62·5 
(59·1–
65·8)

64·2 
(60·6–
67·8)

64·6 
(61·0–
68·1)

62·5 
(59·1–
65·8)

64·3 
(60·6–
67·8)

64·6 
(60·9–
68·2)

62·5 
(59·1–
65·8)

64·5 
(60·8–
67·9)

64·9 
(61·2–
68·5)

Maine

64·8 
(60·9–
68·2)

66·2 
(62·6–
69·7)

66·5 
(62·8–
70·0)

64·8 
(60·9–
68·2)

66·3 
(62·6–
69·9)

66·6 
(62·8–
70·2)

64·8 
(61·0–
68·2)

66·7 
(63·0–
70·2)

67·1 
(63·4–
70·5)

Maryland

65·8 
(62·2–
69·1)

67·7 
(64·2–
71·2)

68·2 
(64·6–
71·7)

65·8 
(62·2–
69·1)

67·6 
(64·0–
71·1)

68·0 
(64·4–
71·6)

65·8 
(62·2–
69·1)

67·5 
(64·0–
71·0)

67·9 
(64·3–
71·5)

Massachusetts

67·6 
(63·8–
71·0)

68·8 
(65·0–
72·3)

69·1 
(65·3–
72·5)

67·6 
(63·8–
71·0)

68·9 
(65·0–
72·3)

69·1 
(65·2–
72·6)

67·6 
(63·8–
71·0)

69·5 
(65·6–
72·9)

69·8 
(66·0–
73·2)

Michigan

64·6 
(60·7–
67·8)

66·2 
(62·5–
69·5)

66·6 
(62·7–
70·0)

64·6 
(60·7–
67·8)

66·2 
(62·4–
69·5)

66·5 
(62·5–
69·9)

64·6 
(60·8–
67·7)

66·5 
(62·7–
69·7)

66·8 
(63·0–
70·2)

Minnesota

67·7 
(64·0–
71·1)

69·0 
(65·5–
72·3)

69·4 
(65·8–
72·8)

67·7 
(64·0–
71·1)

69·0 
(65·4–
72·4)

69·3 
(65·6–
72·8)

67·7 
(64·0–
71·1)

68·8 
(65·2–
72·2)

69·1 
(65·4–
72·5)

Mississippi

62·1 
(58·8–
65·2)

64·1 
(60·7–
67·2)

64·7 
(61·2–
67·8)

62·1 
(58·8–
65·2)

64·2 
(60·6–
67·3)

64·7 
(61·1–
67·9)

62·1 
(58·8–
65·2)

64·0 
(60·6–
67·1)

64·5 
(60·9–
67·6)

Missouri

63·8 
(60·3–
66·9)

65·4 
(61·9–
68·8)

65·9 
(62·2–
69·3)

63·8 
(60·3–
66·9)

65·6 
(61·9–
68·9)

65·9 
(62·1–
69·4)

63·8 
(60·3–
66·9)

65·7 
(62·1–
68·9)

66·2 
(62·5–
69·4)

Montana

65·6 
(61·5–
68·8)

66·7 
(62·6–
70·0)

67·1 
(63·0–
70·5)

65·6 
(61·5–
68·8)

67·0 
(62·8–
70·3)

67·4 
(63·2–
70·8)

65·6 
(61·4–
68·8)

67·0 
(62·9–
70·2)

67·3 
(63·2–
70·6)

Nebraska

66·2 
(62·6–
69·4)

67·8 
(64·2–
71·0)

68·2 
(64·5–
71·4)

66·2 
(62·6–
69·4)

67·7 
(64·0–
70·9)

68·0 
(64·3–
71·3)

66·2 
(62·5–
69·4)

67·3 
(63·5–
70·6)

67·6 
(63·8–
71·0)

Nevada

64·9 
(61·3–
68·3)

67·0 
(63·3–
70·6)

67·7 
(63·9–
71·3)

64·9 
(61·3–
68·3)

67·4 
(63·6–
71·0)

67·9 
(64·1–
71·6)

64·9 
(61·3–
68·3)

67·5 
(63·8–
71·0)

68·1 
(64·5–
71·7)

New Hampshire

65·9 
(61·9–
69·5)

67·2 
(63·2–
71·0)

67·6 
(63·6–
71·3)

65·9 
(61·9–
69·5)

67·3 
(63·2–
71·1)

67·6 
(63·6–
71·4)

65·9 
(61·9–
69·5)

68·1 
(64·1–
71·6)

68·4 
(64·5–
72·0)

New Jersey

67·0 
(63·3–
70·4)

68·9 
(65·0–
72·2)

69·2 
(65·3–
72·5)

67·0 
(63·3–
70·4)

68·8 
(64·9–
72·2)

69·1 
(65·2–
72·4)

67·0 
(63·3–
70·3)

69·1 
(65·3–
72·4)

69·4 
(65·5–
72·7)

New Mexico

62·9 
(59·2–
66·4)

64·9 
(61·0–
68·5)

65·4 
(61·3–
69·1)

62·9 
(59·2–
66·4)

65·1 
(61·1–
68·7)

65·5 
(61·4–
69·2)

62·9 
(59·2–
66·4)

65·7 
(61·8–
69·3)

66·2 
(62·2–
69·7)

New York

66·9 
(63·2–
70·5)

68·9 
(65·2–
72·4)

69·2 
(65·5–
72·7)

66·9 
(63·2–
70·5)

68·8 
(65·1–
72·4)

69·1 
(65·4–
72·6)

66·9 
(63·2–
70·5)

68·8 
(65·2–
72·3)

69·1 
(65·4–
72·6)

North Carolina

64·5 
(60·8–
68·0)

66·3 
(62·5–
69·8)

66·7 
(63·0–
70·3)

64·5 
(60·8–
68·0)

66·3 
(62·4–
69·8)

66·6 
(62·7–
70·2)

64·5 
(60·8–
68·0)

66·5 
(62·8–
70·0)

66·9 
(63·1–
70·4)

North Dakota

67·2 
(63·3–
70·7)

68·2 
(64·5–
71·7)

68·5 
(64·6–
71·9)

67·2 
(63·3–
70·7)

68·2 
(64·3–
71·7)

68·3 
(64·4–
71·9)

67·1 
(63·3–
70·7)

67·8 
(63·9–
71·3)

67·9 
(64·0–
71·4)
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Location name

Improved Adult BMI and FPG 
HALE Improved Smoking HALE Improved Drug Use HALE

2022 2035 2050 2022 2035 2050 2022 2035 2050

Ohio

63·4 
(59·6–
66·7)

64·9 
(61·2–
68·3)

65·3 
(61·5–
68·7)

63·4 
(59·6–
66·7)

64·9 
(61·1–
68·4)

65·2 
(61·3–
68·6)

63·4 
(59·6–
66·7)

65·7 
(62·0–
69·0)

66·1 
(62·3–
69·3)

Oklahoma

62·3 
(58·7–
65·5)

64·0 
(60·3–
67·3)

64·4 
(60·7–
67·8)

62·3 
(58·7–
65·5)

64·1 
(60·4–
67·5)

64·4 
(60·6–
67·8)

62·3 
(58·8–
65·5)

64·4 
(60·8–
67·6)

64·8 
(61·0–
68·1)

Oregon

66·6 
(63·0–
69·9)

68·0 
(64·4–
71·3)

68·4 
(64·8–
71·9)

66·6 
(63·0–
69·9)

68·2 
(64·5–
71·5)

68·5 
(64·9–
72·1)

66·5 
(63·0–
69·9)

68·2 
(64·6–
71·6)

68·6 
(64·9–
72·0)

Pennsylvania

64·8 
(60·9–
68·0)

66·2 
(62·4–
69·4)

66·6 
(62·8–
69·9)

64·8 
(60·9–
68·0)

66·2 
(62·3–
69·4)

66·5 
(62·6–
69·8)

64·8 
(61·0–
68·0)

67·0 
(63·2–
70·1)

67·4 
(63·6–
70·6)

Rhode Island

67·0 
(63·1–
70·5)

68·2 
(64·5–
71·6)

68·6 
(64·8–
72·1)

67·0 
(63·1–
70·5)

68·3 
(64·5–
71·8)

68·6 
(64·7–
72·1)

67·0 
(63·1–
70·4)

68·7 
(65·1–
72·1)

69·1 
(65·4–
72·5)

South Carolina

63·4 
(59·9–
66·6)

65·2 
(61·5–
68·6)

65·6 
(61·9–
69·1)

63·4 
(59·9–
66·6)

65·1 
(61·4–
68·6)

65·5 
(61·7–
69·1)

63·4 
(59·9–
66·6)

65·4 
(61·8–
68·7)

65·7 
(62·0–
69·2)

South Dakota

66·1 
(62·4–
69·4)

67·2 
(63·5–
70·6)

67·6 
(63·7–
70·9)

66·1 
(62·4–
69·4)

67·3 
(63·5–
70·7)

67·5 
(63·7–
71·0)

66·1 
(62·4–
69·4)

66·9 
(63·0–
70·2)

67·1 
(63·2–
70·5)

Tennessee

62·6 
(59·1–
65·8)

64·2 
(60·7–
67·5)

64·7 
(61·2–
68·1)

62·6 
(59·1–
65·8)

64·4 
(60·8–
67·7)

64·7 
(61·1–
68·1)

62·6 
(59·1–
65·8)

64·9 
(61·4–
68·1)

65·3 
(61·8–
68·6)

Texas

65·7 
(62·2–
69·0)

67·5 
(63·8–
70·8)

67·9 
(64·1–
71·3)

65·7 
(62·2–
69·0)

67·3 
(63·5–
70·6)

67·7 
(63·8–
71·1)

65·7 
(62·2–
69·0)

67·2 
(63·7–
70·5)

67·6 
(63·9–
71·1)

Utah

66·6 
(62·7–
69·8)

67·6 
(63·7–
71·0)

67·8 
(63·9–
71·2)

66·6 
(62·7–
69·8)

67·3 
(63·4–
70·7)

67·6 
(63·6–
71·0)

66·5 
(62·7–
69·8)

67·9 
(64·0–
71·2)

68·1 
(64·1–
71·4)

Vermont

66·2 
(62·6–
69·3)

68·2 
(64·6–
71·3)

68·5 
(64·8–
71·5)

66·2 
(62·6–
69·3)

68·3 
(64·7–
71·5)

68·5 
(64·9–
71·7)

66·2 
(62·6–
69·3)

68·4 
(64·9–
71·5)

68·7 
(65·1–
71·8)

Virginia

65·8 
(62·3–
69·3)

67·7 
(64·0–
71·2)

68·1 
(64·4–
71·6)

65·8 
(62·3–
69·3)

67·6 
(63·9–
71·2)

68·0 
(64·2–
71·5)

65·8 
(62·3–
69·3)

67·6 
(64·0–
71·1)

68·0 
(64·4–
71·5)

Washington

67·0 
(63·2–
70·5)

68·3 
(64·6–
71·9)

68·7 
(65·0–
72·3)

67·0 
(63·2–
70·5)

68·4 
(64·5–
71·9)

68·6 
(64·9–
72·2)

67·0 
(63·2–
70·5)

68·6 
(64·9–
72·1)

68·9 
(65·2–
72·4)

Washington, 
DC

65·9 
(62·3–
69·0)

67·4 
(63·9–
70·4)

68·0 
(64·5–
71·0)

65·9 
(62·3–
69·0)

67·7 
(64·2–
70·7)

68·2 
(64·7–
71·3)

65·9 
(62·3–
68·9)

67·6 
(64·2–
70·6)

68·2 
(64·7–
71·2)

West Virginia

60·8 
(56·9–
64·0)

62·6 
(58·7–
65·9)

63·0 
(59·0–
66·6)

60·8 
(56·9–
64·0)

62·6 
(58·7–
66·0)

62·9 
(58·8–
66·6)

60·8 
(56·9–
64·0)

63·9 
(60·2–
67·1)

64·3 
(60·5–
67·8)

Wisconsin

66·0 
(62·3–
69·4)

67·5 
(63·7–
71·0)

67·8 
(64·0–
71·3)

66·0 
(62·3–
69·4)

67·4 
(63·6–
71·0)

67·7 
(63·8–
71·3)

66·0 
(62·3–
69·4)

67·7 
(63·9–
71·2)

68·0 
(64·2–
71·6)

Wyoming

65·2 
(61·7–
68·5)

66·4 
(62·9–
69·6)

66·8 
(63·3–
70·1)

65·2 
(61·7–
68·5)

66·7 
(63·1–
70·0)

67·1 
(63·5–
70·4)

65·2 
(61·7–
68·5)

66·7 
(63·3–
70·0)

67·1 
(63·5–
70·4)
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Table 4.
Age-standardised SEVs for the USA, 2022, 2035, and 2050, and percentage change 
between 2022 and 2050, by GBD risk factor, reference scenario

Mean estimates and 95% uncertainty intervals (in parentheses) for age-standardised SEVs are provided for the 

most specific risk factors in the GBD hierarchy. GBD = Global Burden of Diseases, Injuries, and Risk Factors 

Study. SEV = summary exposure value.

Risk name 2022 2035 2050 Percentage change 2022–2050

Unsafe water source 0·3 (0·2–0·4) 0·2 (0·1–0·3) 0·1 (0·1–0·2) −64·2 (−74·6–−35·4)

Unsafe sanitation 2·7 (1·6–4·1) 2·1 (1·1–3·6) 1·7 (0·8–3·2) −36·6 (−57·6–−20·1)

No access to handwashing facility 3·1 (2·9–3·2) 3·0 (2·8–3·2) 2·9 (2·7–3·1) −5·3 (−8·2–−2·2)

Ambient particulate matter pollution 4·5 (2·4–6·9) 3·2 (1·5–5·6) 2·2 (0·8–4·8) −52·6 (−67·2–−24·1)

Household air pollution from solid fuels 0·0 (0·0–0·0) 0·0 (0·0–0·0) 0·0 (0·0–0·0) −51·8 (−69·0–−24·7)

Ambient ozone pollution 42·6 (18·7–65·3) 34·3 (13·0–58·6) 26·5 (7·6–53·4) −39·5 (−67·0–−11·7)

Residential radon 19·8 (12·8–29·2) 19·7 (12·7–29·2) 19·6 (12·6–29·1) −1·0 (−1·5–−0·3)

Lead exposure in bone 18·4 (5·1–35·9) 11·6 (2·9–29·2) 6·9 (1·1–24·3) −62·7 (−86·1–−21·8)

Occupational exposure to asbestos 3·6 (3·0–4·2) 3·2 (2·7–3·9) 2·9 (2·3–3·7) −19·1 (−27·8–−7·9)

Occupational exposure to arsenic 0·5 (0·0–1·2) 0·5 (0·0–1·2) 0·5 (0·0–1·2) 37·4 (0·9–907·1)

Occupational exposure to benzene 1·1 (0·1–3·4) 1·1 (0·1–3·4) 1·2 (0·1–3·5) 27·2 (0·9–11·4)

Occupational exposure to beryllium 0·0 (0·0–0·0) 0·0 (0·0–0·0) 0·0 (0·0–0·0) 4·0 (0·9–7·5)

Occupational exposure to cadmium 0·1 (0·1–0·1) 0·1 (0·1–0·1) 0·1 (0·1–0·1) 3·6 (0·9–7·1)

Occupational exposure to chromium 0·2 (0·1–0·2) 0·2 (0·1–0·2) 0·2 (0·1–0·2) 4·0 (1·1–6·9)

Occupational exposure to diesel engine exhaust 0·8 (0·7–0·8) 0·8 (0·7–0·8) 0·8 (0·7–0·8) 4·0 (0·8–8·9)

Occupational exposure to formaldehyde 0·3 (0·3–0·3) 0·3 (0·3–0·3) 0·3 (0·3–0·3) 2·7 (0·3–6·5)

Occupational exposure to nickel 0·4 (0·0–1·6) 0·4 (0·0–1·6) 0·4 (0·0–1·6) 112·1 (−0·2–982·1)

Occupational exposure to polycyclic aromatic 
hydrocarbons 0·3 (0·3–0·3) 0·3 (0·3–0·3) 0·3 (0·3–0·4) 4·3 (1·1–6·9)

Occupational exposure to silica 3·4 (0·5–10·7) 3·4 (0·5–10·7) 3·4 (0·5–10·6) 11·2 (−2·5–6·9)

Occupational exposure to sulphuric acid 1·0 (0·2–3·0) 1·0 (0·2–3·0) 1·1 (0·2–3·1) 4·6 (0·1–14·3)

Occupational exposure to trichloroethylene 0·1 (0·1–0·1) 0·1 (0·1–0·1) 0·1 (0·1–0·1) 12·0 (1·1–7·3)

Occupational asthmagens 16·1 (14·1–18·4) 16·0 (14·0–18·3) 15·9 (13·9–18·1) −1·1 (−2·8–2·1)

Occupational particulate matter, gases, and 
fumes 6·5 (5·1–8·2) 6·2 (4·8–7·8) 5·8 (4·5–7·6) −9·9 (−14·8–−3·6)

Occupational noise 7·0 (6·7–7·4) 6·8 (6·4–7·2) 6·6 (6·1–7·2) −5·8 (−9·5–−1·8)

Occupational ergonomic factors 9·1 (7·7–11·1) 9·1 (7·7–11·1) 9·1 (7·7–11·1) −0·2 (−1·6–3·6)

Non-exclusive breastfeeding 24·6 (21·0–28·8) 23·8 (20·2–27·8) 23·0 (19·4–26·9) −6·5 (−9·0–−4·2)

Discontinued breastfeeding 25·6 (24·6–26·4) 25·6 (24·6–26·4) 25·6 (24·6–26·4) 0·0 (0·0–0·0)

Child underweight 0·9 (0·5–1·3) 0·9 (0·5–1·3) 0·9 (0·5–1·3) 0·0 (0·0–0·0)

Child wasting 0·7 (0·5–1·0) 0·7 (0·5–1·0) 0·7 (0·5–1·0) 0·0 (0·0–0·0)

Child stunting 1·9 (0·9–2·7) 1·9 (0·9–2·7) 1·9 (0·9–2·7) 0·0 (0·0–0·0)

Short gestation 23·6 (22·0–25·4) 22·3 (20·6–24·2) 20·9 (18·9–23·4) −11·5 (−15·6–−3·6)

Low birthweight 11·6 (11·0–12·3) 11·5 (10·9–12·2) 11·4 (10·7–12·1) −1·8 (−4·7–−0·6)

Iron deficiency 12·3 (10·5–14·3) 12·4 (10·6–14·3) 12·5 (10·7–14·5) 1·8 (0·1–2·9)

Vitamin A deficiency 1·1 (0·6–1·9) 1·1 (0·6–1·9) 1·1 (0·6–1·9) 0·0 (0·0–0·0)
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Risk name 2022 2035 2050 Percentage change 2022–2050

Zinc deficiency 1·2 (0·0–3·7) 1·2 (0·0–3·7) 1·2 (0·0–3·7) 0·0 (0·0–0·0)

Smoking 13·9 (12·4–15·4) 11·8 (10·5–13·2) 9·9 (8·7–11·2) −28·9 (−32·2–−23·5)

Chewing tobacco 2·0 (1·6–2·5) 2·0 (1·6–2·4) 1·9 (1·6–2·4) −3·7 (−7·0–−0·5)

Second-hand smoke 23·8 (22·5–25·2) 21·5 (18·2–23·8) 19·1 (13·7–22·6) −19·9 (−39·7–−8·6)

High alcohol use 13·9 (9·7–18·9) 14·8 (10·4–19·8) 15·8 (10·9–21·1) 13·7 (4·9–19·5)

Suicide due to drug use disorders 1·3 (1·0–1·6) 1·5 (1·1–2·2) 1·9 (1·2–3·2) 53·5 (20·8–113·3)

Diet low in fruits 45·4 (34·2–57·5) 44·3 (33·1–56·3) 43·3 (31·5–55·6) −4·7 (−13·9–−1·5)

Diet low in vegetables 38·0 (25·3–53·2) 38·5 (25·2–54·4) 38·9 (25·1–55·0) 2·4 (−6·8–21·3)

Diet low in legumes 75·7 (44·5–99·4) 76·3 (45·0–99·4) 76·9 (45·9–99·5) 1·7 (0·0–5·4)

Diet low in whole grains 80·6 (72·3–89·1) 81·0 (72·8–89·2) 81·4 (73·1–89·5) 1·0 (0·3–3·1)

Diet low in nuts and seeds 19·1 (5·6–52·5) 17·2 (4·9–48·5) 15·4 (4·3–44·9) −20·5 (−39·8–−5·0)

Diet low in milk 40·8 (20·3–60·1) 39·5 (19·1–58·9) 38·1 (18·0–57·4) −6·9 (−14·6–−2·0)

Diet high in red meat 46·6 (0·0–56·9) 46·5 (0·0–56·8) 46·4 (0·0–56·7) −0·4 (−1·1–−0·1)

Diet high in processed meat 86·3 (70·9–99·3) 86·8 (70·5–99·4) 87·4 (70·6–99·4) 1·4 (−1·3–7·1)

Diet high in sugar-sweetened beverages 66·4 (55·5–76·3) 68·3 (57·1–79·3) 70·4 (58·6–83·2) 6·0 (1·4–19·8)

Diet low in fibre 25·6 (14·9–36·2) 22·7 (13·1–33·9) 19·8 (10·5–32·4) −23·1 (−38·0–−7·6)

Diet low in calcium 10·7 (4·9–19·9) 10·5 (4·5–19·9) 10·3 (4·1–20·0) −5·2 (−20·5–4·6)

Diet low in seafood omega-3 fatty acids 80·8 (67·9–98·4) 79·9 (66·3–98·3) 79·0 (64·1–98·3) −2·4 (−8·0–−0·1)

Diet low in omega-6 polyunsaturated fatty acids 6·2 (2·2–25·4) 5·2 (1·7–21·5) 4·3 (1·3–19·0) −33·7 (−55·4–−12·3)

Diet high in trans fatty acids 85·1 (78·5–91·8) 83·6 (76·2–91·2) 81·7 (73·4–90·1) −4·1 (−7·7–−1·1)

Diet high in sodium 33·9 (8·3–57·1) 35·6 (9·0–60·0) 37·5 (9·6–63·1) 12·0 (3·1–42·7)

Intimate partner violence (exposure approach) 28·2 (19·8–36·4) 28·1 (19·6–36·2) 28·0 (19·5–36·0) 1·6 (−2·0–0·3)

Childhood sexual abuse against females 17·9 (13·4–24·7) 18·7 (13·8–26·0) 19·6 (14·0–27·4) 13·9 (0·5–25·1)

Childhood sexual abuse against males 6·7 (4·5–9·3) 6·6 (4·4–9·1) 6·4 (4·3–9·0) −3·9 (−5·9–−0·4)

Bullying victimisation 8·7 (3·3–16·7) 9·2 (3·6–17·8) 9·8 (3·9–18·9) 13·6 (5·6–22·8)

Low physical activity 3·9 (1·9–7·4) 4·2 (2·0–8·2) 4·5 (2·1–8·6) 16·3 (3·7–45·5)

High fasting plasma glucose 17·1 (15·7–18·5) 19·2 (17·0–21·5) 21·9 (18·1–25·8) 28·3 (11·9–44·8)

High systolic blood pressure 19·2 (16·7–21·6) 20·0 (17·4–22·9) 20·9 (17·8–24·5) 8·9 (−1·9–19·8)

Low bone mineral density 15·5 (10·5–22·2) 16·6 (11·1–24·2) 17·9 (11·3–27·0) 15·7 (3·2–42·0)

Kidney dysfunction 21·4 (15·9–28·4) 21·6 (16·0–28·7) 21·8 (16·1–29·0) 1·7 (0·5–3·3)

High LDL cholesterol 30·3 (27·2–33·8) 26·7 (22·5–30·9) 23·5 (18·1–29·2) −22·3 (−38·5–−8·6)

High body-mass index in adults 27·7 (23·0–31·4) 29·2 (24·3–33·6) 31·0 (25·3–37·1) 11·6 (3·8–27·5)

High body-mass index in children 34·4 (30·7–38·3) 37·1 (32·5–42·5) 40·2 (33·4–50·1) 16·8 (5·1–40·7)
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