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History of IHME

Founded as an independent institute of excellence in health measurement, with  
initial funding from BMGF and the State of Washington, IHME began with a  
core team of three members.

2007

IHME received the Global Public Goods grant of $279 million from the Bill &  
Melinda Gates Foundation to provide a foundation for work in several key  
research and institutional areas.

2017

IHME celebrated its 15-year anniversary with a FY23 fiscal budget of $85M and
workforce of nearly 500 faculty, staff, students, and fellows.

2022



IHME’s research

Financing Global  

Health
IHME reports patterns of  

global health financing flows  

from 1990 to 2050 with  

development assistance for  

health (DAH) levels and  

changes over time by  

source, channel, recipient  

region, and health focus and  

program area. DAH  

disbursed or received by  

population, disability-

adjusted life years, gross  

domestic product, and  

government health spending  

are available.

Local and Small  

Area Estimation  
(LSAE)

The Local and SmallArea  

Estimation (LSAE) project  

produces estimates

of selected health outcomes  

and related measures at a  

more granular resolution,  

measuring health outcomes  

and related measures that  

cover entire continents,  

combining local detail with  

broad coverage.

Future Health

Scenarios
Forecasts the global burden  

of disease, using GBD  

estimates of more than 370  

diseases and injuries, more  

than 80 risk factors,  

sociodemographic  

indicators and other drivers  

of health. These forecasts  

provide policymakers,  

donors, researchers and the  

general public with high-

quality forecasts and  

custom scenarios in order to  

assess the impact of new  

policies, interventions or  

technologies on health.

Global Burden of

Disease
The Global Burden of  

Disease (GBD) provides a  

comprehensive and  

comparable picture

of mortality and  

disability across countries,

time, age, and sex. It  

quantifies health loss from  

hundreds of diseases,  

injuries, and risk factors,  

so that health systems can  

be improved and  

disparities eliminated.

Antimicrobial

Resistance
IHME conducts research on  

AMR as part of a global  

initiative called the Global  

Research on Antimicrobial  

Resistance (GRAM) Project.  

We estimated deaths and  

disability-adjusted life years  

associated with and  

attributable to bacterialAMR  

for 23 pathogens and 88  

pathogen-drug  

combinations in 204  

countries and territories.



IHME data track progress toward SDGs, socio-demographic impact on burden, 

Human Capital Index, and Health access and quality
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Progress toward achieving the 
Sustainable Development Goals

IHME measures progress toward 
achieving the United Nations Sustainable 

Development Goals (SDGs) for 195 
countries and territories toward 41 

health-related SDG indicators and where 
they might stand in 2030 on the basis of 

past trends. 

Measure geographies on a 
spectrum of development

IHME’s SDI summary measure 
identifies a geography’s socio-

demographic development. SDI 
contains an interpretable scale: zero 

represents the lowest income per 
capita, lowest educational attainment, 

and highest total fertility rate. SDI 
values are available for GBD 
geographies and groupings. 

Internationally comparable 
index of human capital

IHME’s Human Capital Index offers a 
measure of expected human capital 

that incorporates educational 
attainment, education quality or 

learning, functional health status, and 
survival for 195 countries from 1990 to 

2016. 

Health care access and quality

The Healthcare Access and Quality 
(HAQ) Index is a summary measure 

based on 32 causes that in the presence 
of high-quality health care should not 
result in death. IHME reports HAQ for 
195 countries and at the subnational 

level for some. 



What is the GBD?
• GBD study is a systematic, scientific effort to 

quantify the magnitude of all major diseases, risk 

factors and intermediate clinical outcomes. 

• “Rules-based evidence synthesis for global 

health”

• The first GBD study began in 1991 for eight regions 

106 conditions and ten risk factors, 5 age groups for 

the year 1990. 

• The GBD 2021 estimates for each year from 1990 

to the present for 371 diseases and injuries, as well 

as 3,499 clinical outcomes (sequelae) related to 

those diseases and injuries, for 204 countries and 

territories and for subnational units in 21 countries. 
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Murray CJL. The global burden of disease study at 30 
years. Nature Medicine. October 2022.



GBD collaboration

A health metrics ecosystem comprised of over 13,618 Collaborators in 164 
countries and territories 



GBD Compare: on-line tools providing access to 
detailed results, www.healthdata.org

7



Goal: Estimate burden of disease and health disparities in the US at the 

county level, stratified by racial and ethnic population. 

Using the same conceptual approach as the Global Burden of Disease (GBD) Study:

• Focus on all aspects of health loss, and various metrics: 

o Traditional measures: mortality, incidence, and prevalence rates

o Impact measures: years of life lost (YLLs), years lived with disability (YLDs)

o Summary measures: disability adjusted life years (DALYs), healthy life expectancy (HALE)

• Consider a wide range of health conditions

• Estimate both exposure to and burden attributable to selected risk factors

This project is funded by NIH, and undertaken in collaboration with the NIH US Burden of 

Health Disparities Working Group

US Burden of Disease and Health Disparities Project



US Burden of Disease
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State-level burden of disease, 1990-2021

10 Americas: Disparities by race and geography, emphasizing 
significant variations in health outcomes across locations.

Health forecasting to 2050 at the state level

Human development index by race, ethnicity, and county 
level

Obesity and forecasting at the state level, focusing on 
children and adolescents

The US continues to fall behind the rest of the world; 

overweight and obesity is the largest risk factor

Expansion of Eight Americas: US population divided into eight groups 

(by race, county, socioeconomic indicators) to study life expectancy 

gaps and mortality disparities, 1982-2001

US will continue to lag behind other countries

Where and who are the worst off in the US.

Need to address rising rates of overweight and obesity, 

which contribute to health loss and CVD
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Steady decline over 40+ years: Global life expectancy 
ranking for the USA, 1980-2021
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High disease prevalence means Global HALE ranking 
of the USA are even lower than for life expectancy



Risk factors 
contributing to 
US burden of 
disease 2021



Years of healthy life lost in 1990, 2010, and 2021
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Prevalence of 

overweight 

and obesity: 

US states 

1990-2050



We currently estimate for: 

• 20 years: 2000–19 

• 3,110 counties

• 5 racial and ethnic populations 

o American Indian or Alaska Native 

(AIAN)

o Asian and Native Hawaiian or 

Pacific Islander (Asian*)

o Black

o Latino

o White

• We “mask” estimates for populations 

< 1000 

19

*We refer to the combined Asian and NHPI group as “Asian”, recognizing 
that the results for this combined group primarily reflect the experience of 
the Asian population which is much larger nationally and in most counties. 
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County Mortality Patterns, 2019
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County Obesity Prevalence (age 20+), 2019
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National Life Expectancy, 2000–19
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County Life Expectancy, 2019
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Disparities in Life Expectancy, 2019



Change in Life Expectancy, 2000–19
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Comparison to Other Countries
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Life expectancy at birth in the ten Americas, 2000-21
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Who and where are the worst off in the US?

An important strategy to address poor US performance and widening 

disparities is to identify who are the worst-off and where do they live. 

Targeting health and social policy towards the worst-off can provide a 

mechanism for enhancing health and other outcomes.
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Human Development Index (HDI)

Since 1990, UNDP has reported a country-level “Human Development Index” (HDI) 

as part of its annual Human Development Report. This index is designed to 

represent three fundamental aspects of human development:  

30

Dimension indices are 

constructed as 
𝑥−𝑚𝑖𝑛

𝑚𝑎𝑥−𝑚𝑖𝑛

HDI is calculated as the 

geometric mean of the 

dimension indices 

https://hdr.undp.org/data-center/human-development-index#/indicies/HDI 

https://hdr.undp.org/data-center/human-development-index


Individual-level HDI in the USA

We adapted HDI to examine human development at the individual level in the US. 

To do this, we leveraged two data sources: 

• The America Community Survey (ACS) public use microdata sample – an annual 1% sample of the 

US population conducted by the Census Bureau and containing detailed demographic and economic 

variables

• IHME’s estimated life tables by county, race and ethnicity, age, sex, and year

And consider three indicators analogous to the ones used in UNDP’s HDI: 

• Expected life span, defined as an individual’s age plus their estimated remaining life expectancy (x +
𝑒𝑥), and based on their geographic location, race and ethnicity, age, sex, and year

• Years of education, based on an individual’s self-reported educational attainment, and mapping from 

grades/degrees completed to years of education (kindergarten = 1 yr, 1st grade = 2 yrs, etc.) 

• Household consumption, based on a household’s self-reported income (adjusted for inflation and 
regional price differences), divided by the square root of the number of people in the household

We modified the approach to calculating the dimension indices (we use the percentile 

score), but retain the same method for combining into HDI (ie, geometric mean)
31



Distribution of the HDI within each race and ethnicity 

and sex population, by age group, 2008-21, males
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Distribution of the HDI within each race and ethnicity 
and sex population, by age group, 2008-21, females
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Composition 
of each HDI 
decile by race 
and ethnicity 
and sex, by 
age, 2008-21
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Composition 
of each HDI 
decile by race 
and ethnicity 
and sex, by 
age, 2008-21
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Proportions of population in the lowest and highest HDI 
deciles by PUMA-county, 2012-21
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Global Burden of Disease Study (GBD)
204 countries plus 621 subnational locations

23 age groups/males/females 

GBD Future Health Scenarios
204 countries plus 142 subnational locations

23 age groups/males/females

1950  1980  1990  2021 2022  2050                                            2100         

Past data on 370 diseases and 
injuries

Past data on 80 risk factors, 
interventions, and Socio-

demographic index (income per 
capita, education, fertility)

Past data on population, 
fertility, migration

Fertility
forecasting

model

Migration
forecasting

model

Mortality

forecasting

model

Forecasts/scenarios of 80 risk 
factors, interventions, and Socio-
demographic index (income per 

capita, education, fertility)

Forecasts of 370 diseases and 
injuries

Forecasts of population 

Migration 
forecasts 

Fertility 
forecasts 
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History

• 1997: Forecasting mortality and disability 1990-

2020

• 2015: FHS team established at IHME

• 2018: Forecasting mortality, life expectancy 

and risk attributable burden – better/worse 

scenarios (type 1)

• 2020: Forecasting populations to 2100

• 2024: Forecasting 370 causes, deaths, 

YLLs, YLDs, DALYs, incidence, prevalence, 

life expectancy, healthy life expectancy (HALE) –

target scenarios with avoidable future 

burden 2020-2050

38

1997

2018

2020



Global DALYs (million) 1990-2050
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Year Year

Global DALY counts: All Ages Global DALY counts: All Ages



Forecasts: USA slight improvement
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Life expectancy Healthy life expectancy (HALE)

65

70

75

80

82.5

77.5

72.5

67.5

62.5



US rank expected to continue declining: Global life expectancy 

ranking of the USA, 2022-2050, reference scenario

41



42

Deaths YLLs YLDs DALYs

Burden by measure, level 2 cause
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Target scenarios
Scenario Components Description

0 Reference All drivers Drivers follow past trends

1 Safer Environment • Unsafe water, sanitation, hygiene
• Particulate matter and household air 

pollution
• Non-optimal temperature 

WaSH and household air pollution will be 
linearly eliminated by 2050. Temperature and 
particulate matter pollution follow SSP1.9 
scenario (representing net 0 CO2 emissions by 
2050) 

2 Improved behavioral and 
metabolic risk factors

• High BMI, systolic blood pressure, LDL, 
fasting plasma glucose

• All diet risk factors
• Smoking

Exposure to all metabolic and diet risk factors 
linearly eliminated to 0 by 2050 (e.g. all exposed 
or consumed at a level that minimizes health 
risk). 
Linear reduction of current tobacco smokers to 
0 by 2050 and no new smokers after 2022.

3 Improved childhood nutrition 
and vaccination

• Child growth failure
• Vitamin A and iron deficiency
• Sub-optimal breastfeeding
• Vaccine coverage

Exposure to CGF, vitamin A and iron deficiency 
and sub-optimal breastfeeding linearly 
eliminated by 2050. Universal vaccine coverage 
of 100% by 2050

4 Combined All components from scenarios 1-3 above All components 1-3 above
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US and US states compared to country forecasts, green is the 

behavioral risk factor scenario



United States 
health briefings

4-page summary of results for 

each US state, Washington, 

D.C., and US territory from 

1990 through 2021. 
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Some strategies to improve the US

1) Close the education gaps between boys and girls and between poor disadvantaged 

groups the rest of the US.  Early child development programs likely will be a critical part 

of this solution. 

2) Address the nexus of obesity, diet and physical activity.  Both through subsidies, taxes, 

community health worker led programs, and GLP1s. 

3) Achieve universal health coverage as a way to enhance access to preventive 

interventions, primary health care and reduce catastrophic spending. 

4) Address the other key risk factors especially tobacco and high blood pressure. 
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Thank you!

Ali H. Mokdad, PhD

Chief Strategy Officer, Population Health

Professor, Health Metrics Sciences

mokdaa@uw.edu 

mailto:mokdaa@uw.edu


SocioDemographic Index (SDI)

Composite Score with 3 Components:

• Economic Capital + Human Capital + Demographics

Indicators

• Economic Capital: 

• GDP per capita (Lag dependent)

• Human Capital:

• Average educational attainment of population over 15 (both sexes)

• Demographics: 

• Fertility rate under 25

Calculation

• Same as development index; equal weight to all 3 indicators and re-scale to 0-1 

using geometric mean

• 0.06 in Mozambique in 1987; 0.978 in Washington DC 2015

• Reported in quintiles

Yohannes Kinfu

GBD Collaborator

Suggested change to SDI instead 

of “developing” / “developed”

http://ghdx.healthdata.org/record/

ihme-data/gbd-2019-socio-

demographic-index-sdi-1950-2019 

http://ghdx.healthdata.org/record/ihme-data/gbd-2019-socio-demographic-index-sdi-1950-2019
http://ghdx.healthdata.org/record/ihme-data/gbd-2019-socio-demographic-index-sdi-1950-2019
http://ghdx.healthdata.org/record/ihme-data/gbd-2019-socio-demographic-index-sdi-1950-2019


Expected relationship between all-age YLL and 
YLD rates and SDI for 21 causes

49

All-age DALY rate (per 100,000)

SD
I

YLL YLD



Ratio of observed-to-expected age-standardized 
DALY rates on the basis of SDI alone
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