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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 20 
countries. 
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Murray CJL. The global burden of disease study at 
30 years. Nature Medicine. October 2022.



GBD Compare: on-line tools providing access to 
detailed results, www.healthdata.org
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Future Health Scenarios
• 1997: Forecasting mortality and disability 1990-

2020
• 2018: Forecasting mortality, life expectancy and 

risk attributable burden – better/worse scenarios
• 2020: Forecasting populations to 2100
• 2023: Forecasting 370 causes, deaths, YLLs, 

YLDs, DALYs, incidence, prevalence, life 
expectancy, healthy life expectancy (HALE) – 
target scenarios with avoidable future burden 
2020-2050

• 2023: Fertility forecasting
• 2023: India subnational forecasts
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Explicit vs implicit drivers in forecast models
• Debate between demographers and other groups on using explicit vs. implicit 

drivers in forecast models. 
• Demographers prefer to use models where time is the only covariate which 

assumes that past correlations of real drivers of change maintain the same 
correlation in the future.  

• Demographic forecasts also are for all-cause mortality and not cause-specific 
mortality. 

• Alternatively, models can incorporate known relations such as tobacco and 
lung cancer. HOWEVER forecasts of the drivers are required.  

• Driver forecasts often include only time as the only covariate. 
• Explicit driver models allow for alternative scenario construction by modifying 

the trajectory of the explicit drivers. 
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Modeling future mortality - 3 components

• We forecast the GBD as follows:

1. Remove effect of risk factors and interventions - gives us risk-deleted or underlying 
cause-specific mortality (scalars in model = multipliers of mortality rate)

2. Model cause-sex-specific underlying mortality with Sociodemographic index (SDI) 
and time as explanatory variables (mixed effects linear model with priors; age-
location & age-time random effects)

3. What is not explained with risk factors/interventions and SDI/time is modelled with 
time-series (ARIMA) models
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Input needed: past cause-specific mortality, past and future drivers of mortality 
(risk factors, vaccines, SDI (GDP per capita, educational level, fertility under 25 years)



Drivers of health – all are forecasted
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From GBD 2019 non-optimal temperature (high and low temperature) is added as an environmental  risk factor (Burkhart, Brauer, Aravkin et al. Lancet 2021) 



Forecast skill
• 2018 Lancet paper on age-specific and cause-specific mortality forecasts 

reported out of sample predictive validity in terms of RMSE by cause over the 
last 15 years of observation with these data held out of model construction.  

• IHME is switching to using forecast skill to quantify model performance: 
specifically, skill computed as 1-(winsorized RMSE)/(winsorized RMSE for a 
baseline model).  The baseline model is assuming age-specific death rates 
(and disability rates remain constant).

• Skill metrics will be reported in our next publication later this year.
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US and states 1990-2100: life expectancy

10

Males                        Females                Both sexes 

US

Individual
states


	Future of Mortality: perspectives from IHME
	What is the GBD?
	GBD Compare: on-line tools providing access to detailed results, www.healthdata.org
	Future Health Scenarios
	Explicit vs implicit drivers in forecast models
	Slide Number 6
	Modeling future mortality - 3 components
	Drivers of health – all are forecasted
	Forecast skill
	US and states 1990-2100: life expectancy

