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Income and Health 
 Econ G041, Lecture 3 
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Background 

•  Income and health are correlated. 
•  Persistent findings in many countries and datasets. 
•  Important policy topic: should we: 

–  redistribute income to improve health? 
–  or improve health to increase productivity? 

•  The answers depends on: 
–  The causal channels going between income and health. 
–  The shape of the relationship between income and health. 
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Proportion of Individuals in Good or Very Good 
Health (Age and Sex adjusted), UK 2000 

Source: Health Survey for England, 2000 
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Effect of (Log) Income on Various Health Measures 

Coefficient Std. Err. 

Self-reported Good Health 0.415 0.010 

Self-reported Poor Health -0.491 0.014 

Longstanding Illness -0.213 0.009 

Cardiovascular condition -0.130 0.013 

Blood pressure condition -0.067 0.012 

High bloodpressure -0.053 0.011 

Respiratory condition -0.092 0.012 

Mental condition (GHQ 12) -0.535 0.018 

Source: Health Survey for England 

Note: Regressions control for education, year effect, sex and age 
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Causal Channels between Income and Health 

Income Health 

•  Poor material circumstances 
•  Status, stress 

•  Low productivity 
•  Labour market status 

Other factors 
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Uncovering the causal effect of income on health 

•  Plenty of studies show a correlation between income and health. 
•  This does not necessarily mean that low income causes poor 

health. 
•  Some attempts to uncover a causal mechanism: 

–  Van den Berg et al (2006) “Economic Conditions Early in Life and Individual Mortality”, AER. 
–  Ruhm (2000) “Are Recession Good for your Health?”, QJE. 
–  Lindahl (2005) “Estimating the effect of income on health and mortality using lottery prizes 

as an exogenous source of variation in income”, Journal of Human Resources. 
–  Adda et al (2009)  “The Impact of Income Shocks on Health: Evidence from Cohort Data”, 

JEEA. 
–  Lechner and Vazquez-Alvarez (2003) “The Effect of Disability on Labour  

Market Outcomes in Germany”  
–  French (2005) “The Effects of Health, Wealth, and Wages on Labor Supply and Retirement 

Behavior”, Review of Economic Studies. 
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Economic Conditions Early in Life and Individual Mortality 
Van den Berg et al (2006) 

•  Investigate the effect of income at birth on subsequent mortality. 
•  Role of malnutrition in early life. 
•  Difficult to analyse the effect of socio-economic position of 

parents at birth on mortality as these characteristics are 
correlated with many factors that affect health of children. 

•  This study focus on the role of business cycles, taken as 
exogenous shocks. 
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Design of the Study 

•  Data covers about 14000 individuals born in the Netherlands between 
1812-1912 and followed up to 2000. 

•  Information on date of death and date of birth. 
•  Information on parental background and region of birth. 
•  Compare those who are born during a boom to those who are born 

during a recession. 
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Log Annual Real per Capita GNP 

1872-1876  
Boom 

1877-1881  
Recession 

Birth Period Life Expectancy  
| surviving up to age 2 

1872-1876 Boom 66.0 (1.5) 

1877-1881 Recession 62.5 (1.5) 
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Effect of Boom/Recession at Birth on Mortality 
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Duration Analysis 

•  The previous results can be biased if being born in a recession is 
correlated with growing up during a boom. 

•  Next step is to control for business cycles along the life-cycle. 
•  Requires a duration analysis. 
•  Denote by t age, T the life expectancy and τ current calendar time. 
•  The conditional probability of survival is expressed as: 

Current  
macro 

condition 

Cyclical  
component 

age 
Characteristics 

at birth 
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Effect of Boom/Recession on Mortality Rate 

Negative 
number means 

longer life. 
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Conclusion of Study 

•  Being born in a recession is associated with an 8-percent 
increase in the mortality rate. 

•  Importance of income during early life. 
•  Can we extrapolate these results into the XXth and XXIst 

centuries? 
•  How exogenous are business cycles? Work by Dehejia and 

Lleras-Muney (2004) on the timing of births with respect to 
business cycles. 
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Effect of Business Cycles on Mortality 
Ruhm (2000) 

•  Examines how health responds to transitory changes in 
economic conditions. 

•  Fixed-effect models using longitudinal data for 1972-1991 
period, across American states. 

•  Health is proxied by mortality and cause-specific mortality. 

Mortality in  
state j and year  t 

Aggregate  
time effect 

State fixed 
effect 

Economic  
conditions 

Other time-varying 
characteristics 
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Results 

•   A one percentage point increase in unemployment decreases the death rates 
by about 0.5 percent 
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Results: Cause Specific Mortality 
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Conclusion 

•  Unemployment rates mostly affect younger individuals (20-44). 
•  Affects mainly deaths from vehicle accidents, other accidents 

and homicides. As expected, no effect on cancers. 
•  Recessions decreases the likelihood of death (except suicide). 
•  Could operate through changes in health behavior. 

18 
EconG041, Jerome Adda 

Lottery prizes and Health 
Lindahl (2005) 

•  Use information on monetary lottery prizes to create exogenous 
variation in income. 

•  Use the Swedish Level of Living Surveys which reports: 
–  Income and lottery gains 
–  Health (a large range of illnesses and symptoms combined into one 

index). 
–  Mortality 

•  Correlate health with lottery gains 
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Caveat 

•  Lottery gains: 
–  Only observes those who gained a prize: Those who play the 

lottery may not be representative of the population, or may even be 
selected on health grounds. 

–  Do not observe the intensity of playing: if some play more, they are 
more likely to win: non random experiment. 

–  Do not observe the exact year when the lottery was won. Only the 
gains between two waves (6 to 7 years). 
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Descriptive Statistics 
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Determinants of Lottery Playing 
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Effect of Lottery on Index of Bad Health 
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10000 SEK 
increase 
health by 
0.069 
standard 
deviation 
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Effect of Lottery Gains on  
More Health Outcomes 
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Summary 

•  Winning SEK 100,000 on lotteries in a 13-year period (almost 
8,000 per year) 
–   increases general health by 3 percent of a standard deviation at 

the end of this period. 
–  decreases the probability of dying within five years after the end of 

this period by two percentage points. 
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The Impact of Income Shocks on Health:  
Evidence from Cohort Data 

Jerome Adda, James Banks and Hans-Martin von 
Gaudecker 
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Motivation 

•  Income and health are empirically correlated. 
•  Potentially, income causes health and health causes income. 
•  Difficult to disentangle both effects. 
•  Important question for public policy. 
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Contribution 

•  We develop a model that links income and health allowing for 
endogeneity at individual level. 

•  The model decomposes income and health shocks into 
permanent and transitory components. 

•  We set up a data set that follows income and health for up to 25 
years at cohort level. 

•  We use GMM to estimate the effect of permanent shocks to 
income on health. 
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Contribution: Identification 

•  Identification is achieved at cohort level: 
–  We fully allow for endogeneity at individual level. 
–  We use the fact that during the 80s and 90s income profiles have 

changed at cohort level: 
•  Changes in the return to education. 
•  Skill-biased technological change. 
•  Declines in unionization. 
•  Increased competition. 

–  These sources of variation are not commonly thought to originate 
from changes in health. 

–  We use this variation to identify the model. 
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Contribution: Data 

•  It is rare to have detailed data on both income and health over time. 
•  Especially over working-age period. 
•  We construct data for synthetic cohort that follows income and health 

over 25 years, for individuals between the age of 30-60. 
•  Cohorts are defined by year of birth, sex and education. 
•  We estimate the effect of permanent income shocks on a range of 

health measures: 
–  Self-assessed health. 
–  Limiting illness. 
–  Blood pressure, cardio-vascular diseases, respiratory diseases… 
–  Health behavior. 
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Contribution: Results 

•  We find evidence of permanent income shocks to income, 
especially for low educated individuals. 

•  These shocks have an impact on behavior: 
–  Total expenditures. 
–  Smoking and drinking behavior. 

•  We do not find an effect on health outcomes 
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Model: Income Process 

•  Log-Income for household i in period t. 

•  Two types of income shocks: 

–  Transitory 

–  Permanent 
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Model: Income Process 

•  Transitory and Permanent shocks are  functions of: 

–  Individual and cohort specific shocks to income. 

–  Individual and cohort specific shocks health 
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Model: Health Process 

•  Health evolves as a random walk with a drift which is 
individual (age) specific. 

•  Transitory and permanent shocks. 
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Model: Health Process 

•  Health shocks are functions of: 
–  Individual and cohort specific shocks to health. 
–  Individual and cohort specific shocks to income, with a possible lag of order q. 
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Aggregation 

•  All shocks are assumed to be independently and identically 
distributed over time. 

•  This defines the nature of permanent and transitory shocks. 
•  Their mean is a function of age and cohort. 
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Aggregation 

•  We aggregate the model at cohort level. 
•  The idiosyncratic shocks are subsumed into age and cohort specific 

trends. 
•  General model where health affects income and vice-versa. 
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Aggregation 

•  We aggregate the model at cohort level. 
•  The idiosyncratic shocks are subsumed into age and cohort specific trends. 
•  General model where health affects income and vice-versa. 
•  Identification restriction we impose:  
•  Income at cohort level is not driven by cohort health shocks. 
•  We partially relax this assumption later on. 

38 
EconG041, Jerome Adda 

Unexplained Growth in Income and Health 

•  The unexplained growth of income and health is thus a function 
of transitory and permanent shocks to income and health. 
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Identifying Some Relevant Parameters 

•  We can identify three key parameters: 
–  The variance of the permanent income shock (at cohort level). 
–  The (cumulated) effect of income on health. 
–  The variance of the permanent health shock (at cohort level). 

•  These parameters are related to the variance and covariances of 
health and income. 
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Estimation Strategy 

•  The estimation strategy consists of three steps: 
–  Regress the health and income variables on cohort dummies and 

age functions. 
–  Use the residuals to compute the moments decribed on the 

previous slide. 
–  Estimate the three key parameters using GMM and obtain 

confidence intervals by bootstrapping.  
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Data Sets 

•  Family Expenditure Survey 
•  General Household Survey 
•  Health Survey for England 
•  Human Mortality Data Base 

•  All are repeated cross-sectional datasets. 
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Data 

•  Family Expenditure Survey: 
–  Household income. 
–  Demographic variables. 
–  148517 individuals, from 1978 to 2003. 
–  Income converted into January 2000 prices using CPI. 
–  OECD Equivalence scale: 
          Equiv= 1 + 0.6 (# Adults-1)+ 0.4 # Children 



3/2/09 

22 

43 
EconG041, Jerome Adda 

Data 

•  General Household Survey 
–  Covers health behaviors 
–  Self-reported health (good/fair/bad) 
–  Limiting illness 
–  Demographics 
–  277,084 individuals over period 1978-2003. 
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Data 

•  Health Survey for England 
–  Monitor population health in England 
–  Blood pressure (1 if above 140/90 mmHg or taking medication). 
–  Cardio-vascular disease. 
–  Respiratory disease. 
–  Mental health: GHQ 
–  80,541 individuals over the period 1991-2003. 
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Data 
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Cohort 

•  Defined by 
–  Date of birth: 3 year band. 
–  Education level: beyond compulsory level or not. 
–  Sex 

•  Age between 30 and 60. 
•  Born between 1918 and 1973. 
•  In total we have 72 cohorts followed up to 25 years. 
•  Sample size: 944 points of data. 
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Cell Size After Aggregation 
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Results: Variance of Permanent Income 

Time Period 

Low Education High Education NT 

Men Women Men Women 

1978-2003 

2.257** 2.027** 1.675** 0.872 

832 
[0.60,4.09] [0.43, 3.72] [0.75, 2.57] [-0.32,1.84] 

Corresponds to annual shocks with std dev 3 to 5% of income. 
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Results:Permanent Income Shocks and 
Mortality 

Variable Age Trend Moving Average Parameter (q) NT 

0 1 2 

Mortality Quadratic -0.786** -1.108** -1.013** 320 / 272 / 224 

[-2.12, -0.076] [-3.20,-0.14] [-2.2,-0.09] 

Mortality Cubic 0.721** 0.729 0.527 320 / 272 / 224 

[] [] [] 

Mortality Quartic 1.00** 1.151 0.650 320 / 272 / 224 

[] [] [] 
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Results:Permanent Income Shocks and Health 
Outcomes 
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Results:Permanent Income Shocks and Health 
Outcomes 

•  A 1% increase in permanent income decrease the fraction of 
individual reporting good health by 0.065 percentage points. 

•  Equivalently: a one standard deviation change in income 
reduces the fraction of individual reporting good health from 
60% to 59.7%. 
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Results: Permanent Income Shocks and 
Behavior 
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Relation to Previous Literature 

•  Deaton and Paxson (2004): 

•  No cohort fixed effect. No decomposition of permanent/transitory 
shocks. 

•  When we run a similar regression, we find an effect which is 10 
times smaller. 

•  Ruhm (2000,2003,2006). Broadly consistent with our findings. But 
use of aggregate data precludes any non-linearity.  
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Conclusion 

•  Methodology:  

–  Permanent/transitory decomposition of income and health. 

–  Identification at cohort level. 

–  Use of synthetic cohorts allows us to get insight on health and 
income over the life-cycle. 

•  Results: 

–  We fail to find any effect of income on health. 

–  Some evidence of effects on health behavior. 


