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Microsimulation is useful to study the lifetime returns to health 
and social investment
Since 2004, we have answered salient policy questions about 
social investments using two microsimulation models:

• Future Elderly Model (FEM)

• Future Adult Model (FAM)

Supported by the National Institute on Aging, our research 
studies the determinants of health and health spending and 
translates these findings for policymakers.  These models have 
been used to study:  

•  Aging
•  Early childhood education
•  Adverse childhood events
•  Serious mental illness
•  Obesity
•  Tobacco
•  Alzheimer’s disease
•  Medical innovation
•  Cardiovascular risk factors
•  Pharmaceutical price controls
•  Medicare reform
•  Progressivity of government programs

Contributions featured by:
National Academies of Sciences, Engineering, and Medicine
MacArthur Foundation
Congressional Budget Office
Department of Labor
Social Security Administration
World Economic Forum
Economic Report of the President
LA County Department of Public Health
California Institute for Regenerative Medicine

Forecasts long-term population health in:
• United States
• California
• Los Angeles County
• 20+ other countries
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FEM and FAM track the complex interaction between health, 
mortality, and economic outcomes
• Our models are estimated using nationally-representative panel data

‒ Health and Retirement Study data for the over-50 population (FEM) 
‒ Panel Study of Income Dynamics for the 25+ population (FAM)

• We simulate individuals’ risk factors, chronic illnesses, loss of function, 
and death using clinically-informed statistical models

• Our projections also track health-related economic outcomes such as 
work, earnings, wealth, medical expenditures, and government program 
participation/benefits

• We simulate actual survey respondents, allowing for substantial 
heterogeneity
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Transition models update health and economic characteristics

Health Chronic conditions

ADRD, cancers, congestive heart failure, 
diabetes, heart attack, heart disease, 
hypertension, COPD, stroke, pain

Functional limitations
Activities of daily living, instrumental 
activities of daily living

Mental health
Depressive symptoms, mental distress, 
sleep issues

Mortality Death

Risk factors BMI, exercise, smoking

Life events Widowhood, nursing home entry

Economic Employment status Working for pay
Health insurance Health insurance type
Income and assets Capital income, earnings, wealth

Public program participation OASI, DI, SSI, other transfers
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… plus contemporaneous outcomes of interest

Medical cost and use Individual Drug $, out of pocket $
Medicaid Eligibility, $
Medicare Total $, Parts A/B/C/D
Total expenditures $

Utilization
Doctors visits, hospital encounters, 
hospital nights

Informal care
Spousal care hours, non-spousal 
care hours

Taxes paid Federal, state, property

Subjective well-being

Life satisfaction, quality-adjusted life 
years (EQ5D, HUI3), self-reported 
health

Government transfers

OASI benefits, SSDI benefits, SSI 
benefits, others government 
transfers
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We use counterfactual scenarios to quantify value
• Intervene on transitions
‒ Decrease likelihood of developing a disease
‒ Delay onset of a disease
‒ Slow the progression of a disease
‒ Mitigate the impacts of a disease

• Alter initial characteristics of simulated individuals
‒ Decrease risk factors
‒ Remove prevalent disease
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Our work often estimates the burden of disease, the value of 
treatment, and the value of prevention

• Different studies take different perspectives on value
‒ Individual – quantity and quality of life, earnings, costs/benefits
‒ Societal – aggregate quantity and quality of life, cost offsets for fiscal spending
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BMI reduction shows potential for sizable social benefit
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Population prevention of diabetes could yield significant fiscal 
benefits
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… as could mitigating the effects of hypertension
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Decrease the urban-rural health gap by targeting modifiable 
risk factors in older adults
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Decreasing Serious Mental Illness Burden through Education

Lifetime outcomes Non-SMI group SMI by age 25
Absolute 
difference

SMI education 
intervention

QALY 47.6 36.0 -11.6 0.3
Medical spending ($K) 399.3 495.9 96.5 1.1
Earnings ($K) 1122.3 585.2 -537.1 40.9
SSDI ($K) 7.8 46.6 38.8 -0.8
SSI ($) 2.5 22.9 20.3 -3.1

Total lifetime burden 1852.7 73.6
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Quantifying the burden of ACEs on adults over age 25
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Eliminating ACEs effects on different pathways could yield 
substantial benefits

Health 
Pathway 

Risk 
Pathway

Opportunities 
Pathway

Life Years 84.8% 13.1% 0.6%
Quality-Adjusted Life Years 84.2% 14.2% 0.6%
Disability-Free Life Years 90.8% 8.6% 0.6%
Earnings 35.2% 8.1% 55.7%

Health pathway – eliminates direct ACEs effect on chronic disease risk, 
functional limitations, and mental distress
Risk pathway – eliminates direct ACEs effect on smoking, exercise, and BMI
Opportunities pathway – eliminates direct ACEs effect on work, earnings, and 
marriage
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Final thoughts
• There is enormous potential value in preventing disease or the 

targeting the precursors of disease
• Chronic illnesses like diabetes and hypertension weigh heavily on 

individuals and government programs
• A broader perspective helps to quantify the full benefits (and costs!) of 

prevention
• Identifying high-benefit groups ex ante helps to allocate scarce 

resources
• Typical challenges encountered include
‒ Enrollment, adherence, program costs, monitoring costs, incentives to intervene 
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