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Large and growing education gaps in life expectancy in
developed countries: US case

Life Expectancy at Age 25, by Education
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EXHIBIT 2

Life Expectancy At Birth, By Years Of Education At Age 25 For White Females, 1990-2008
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Why would education lead to better
health?

Proximate causes:
o Better environments

o Better behaviors
o Better access to care

Deep causes: education changes
o Information, attitude towards science

o Personality (conscientiousness, patience)
o Resources (income, health insurance)
o Social networks (spouse, friends)

Education is a marker for higher SES.

> More SES better position to gain advantage of any dimension that improves health (fundamental causes of
health, Link and Phelan ).



Why is the association between
education and health so strong?

Economics approach in last 20 years

1. Is there a causal effect of education on health and longevity? There are many plausible
alternative hypothesis.

o Health -> education: 1. better bodies, better cognition, 2. long life, longer investments

> Genes (1Q, health), parental SES (income, education), personality (conscientiousness, patience),
environment (pollution, food), might determine both.

2. What are the mechanisms?
o Key to further establishing causality

> Useful for policy design: e.g. if education -> S ->longevity, give people S!



Why is economics approach different?

1. Separate elements of SES: education vs income vs occupation vs...
o Each has potentially different effects

o Each is “produced” differently and can be affected by different policy tools: Do we send people to
school? Give them money?

2. Establish causal effects: Key to informing policy
o Make use of experiments or “natural experiments” credibly ruling out alternative hypothesis



Causal effects of
schooling




Two decades of research

Does education improve health?

> YES: Lleras-Muney (2005)
> NO: Clark and Royer (2013)
o A very large number of other papers also using compulsory schooling with estimates in between

° One exception: study looks at effect of college on mortality using Vietnam as experiment. Finds college education lowers mortality
in the US.

Why results so disparate? What have we learned, how do we move forward?



Effect of compulsory schooling on mortality: more education leads to
longer life in the US

White cohorts born 1901-1925 US (Lleras-Muney 2005)
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And in the UK: Large effects on education
but no effect on mortality!

1947 change: years of education Effect of the 1947 reform on mortality
Estimated discontinuity: 0.464 (0.035) 1947 Reform
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Galama, van Kippersluis and Lleras-
Muney 2018

Review all quasi-experimental studies published since 2005 investigating effect of education on
mortality, smoking and obesity
> These outcomes are known to be bad

Focused on studies with experimental or quasi experimental approaches
o RCTs (mostly early childhood education)

° Twins
o Compulsory schooling and other education policies



Findings

oln general find education lowers mortality & smoking rates, evidence for obesity is mixed

oOmitted variable bias is different for different measures of health

olarge variation across countries & time periods some estimates being 0 and some showing
education is increases mortality

olarger effects for men than women
olarger effects for older cohorts & poorer countries (though not lower education)

olarge effects when labor market returns are higher and when peers are affected



Some well understood issues with CSL
studies

1. Lack or precision: estimates are noisy, effects could be much larger or smaller

2. Range of education is limited, usually reforms affect bottom of distribution and only move
education by at most 1 year

3. There are technical details that matter a lot (eg do we control for state-level trends etc.)

4.  The entire population is not affected. Who is and does that matter?

° Only a subset of children are forced to go to school (only estimate local average treatment effect): will
talk more about this.
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What is “the” effect of education
anyway?

Literature testing strong hypothesis that education either matters or not (always for all people in
all circumstance)

Going beyond “the” effect of education: Extending basic model to include interactions
° When does it education matter? For whom?




Schooling could be bad for your health in
some cases

Educated might engage in behaviors that could harm their health, if this is not known

1. Occupation choices: Sit in a chair more, maybe subject to more stress. Barcellos et al (2018) find that
UK reform increased BP, similar results for 1959 French reform (Courtin et al. 2019) which also led to
worse BP and inflammatory markers.

2. Income effects: More educated are richer. Rich individuals consume more stuff. Eg: HIV in Africa
diffused first among rich and educated (who have more sex)

3. Other unsuspected effects: Using more contraceptives & having fewer kids. Educated women more
likely to have reproductive system cancers.



Schooling could be protective because
the alternatives are worst

Counterfactual matters: what do children do when they are not in school?

o Kline and Walters (2016) demonstrate this in the case of Head Start: benefit to children depends on
what the alternative sources of care is.

“Incarceration effects”: when alternative to school is working in mine, or a dangerous
occupation, being in a room with other kids is better, even if learn nothing.

o Early 20t century child labor was far more dangerous than-mid century child labor.

Conversely if schools are bad, working could be much better!

o |f teachers are bad or abusive (e.g. catholic priest scandals), education will be bad for children. And
forcing children to attend school is bad for their health and well-being.



Teacher quality likely matters: its not just
the years in school but the content

Pink Floyd, The Wall

“We don't need no education
We don’t need no thought control
No dark sarcasm in the classroom
Teachers leave them kids alone
Hey! Teachers! Leave them kids alone!
Allin all it's just another brick in the wall.
Allin all you're just another brick in the wall.”

Quality of education: what did you learn in school? Time in school is not the same as education

> Teacher quality matters: Chetty et al. long term effects of better teachers. We should expect similar results
for health & longevity. Would be worth investigating.

> Many education reforms (expansions) are associated with lower quality of school, many did not increase
cognitive skills (eg Germany post WWI study Pischke and Von Wachter 2008)



Role of compulsion

What can we learn about the effect of voluntarily attending school from observing the effect of forcing
individuals to attend schools?

° Who is forced, children or parents? Why do they need to be forced?
° How is the mandate enforced? (is it enforced? By whom, what are the penalties?)

° If eg Blacks don’t go to school because they are abused and they have low returns to school in labor market, forcing
them will make matters worse not better!

Are CSL a good experiment?
° Voluntary versus involuntary education

° Treatment effects vary endogenously because of individual responses to treatment: if the treatment is seen as good
individuals make complementary investments. (pay attention in class)

> In the absence of market failures->returns to CSL should be negative!

Can help explain heterogeneity across contexts. But also raises the question: what is the ideal experiment?
Maybe CSL is not.



Other social policy matters: There were other
policies that were likely complementary in US

CSLs part of larger expansion in education in the US which raised many education inputs
> School construction/expansion
° Improvement in the quality of teachers measured by teacher salaries
° Increase in education expenditures
> More systematic data collection

Greater female empowerment after voting laws
> Rise in female organizations and women’s vote
> Associated with shift towards investment in children’s expenditures in terms of maternal and infant health programs

> Prohibition efforts to prevent excessive alcohol drinking

Public health interventions

Social policy: rise of welfare state (old age pensions, mother’s pensions, Worker’s Comp, Ul)



Early HK formation programs matter for very disadvantaged populations:
Perry School program

TasLE | —ProGram TREATMEST EFFECTS

Treatment effect Control group Treatment group
Effect Standard Standard
Yariable Effect siZe p-value Mean error Mean error
Panel A. Males her ies find:
CAT total at age 14, end of 0.566* 0.652  (0.060) 0.000  (0.164) 0.566 (0.204) Other studies d:
grade 8
Number of misdemeanor —1.21%* 0363  (0.036) 3.03 (0.533) 1.82 (0.445) o | arger effects of
arrests, age 27 .
Number of felony arrests, —1.12 —-0.324  (0.101) 233 (0.554) 1.21 (0.342) earlier
age 27 ; ;
Number of adult arrests 2335 0402 (0024) 536 (0927) 303 (0.734) interventions (v
(misd.+fel.), age 27 late)
Monthly income, age 27 0876+  0.607  (0.018) 1.43 (0.231) 2.31 (0.352) .
Use tobacco, age 27 S0.119¢ 023 (0.093) 0538 (0.081) 0419 (0.080) greater for low
Number of misdemeanor —3.13+ 0372  (0.039) 8.46 (1.348) 5.33 (1.042) SES than high SES
arrests, age 40
Number of felony arrests, ~1.14% 0266 (0.092) 3.26 (0.684) 2.12 (0.598) * Greater for boys
age 40
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(misd.+fel.), age 40
Number of lifetime arrests, —4.20% —0346  (0.053) 12.4 (1.945) 8.21 (1.778)
age 40
Employed, age 40 0,200+ 0394  (0.024) 0.500  (D.085) 0.700 (0.085)
Sample size 12 39 33



Education matters only when you have a
propensity to get sick: Barcellos et al. 2018
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Education matters only when there is
information about how to improve health

Table 1 The evolution of knowledge and smoking gradients in education in the US 1949-69

Year of survey: 1949 1954 1957 1969

Panel A: Effect of education on knowledge

Dependent variable: “Do you think cigarette smoking is harmful or not?” What is your opinion — do you think cigarette smoking is one of the

causes of lung cancer, or not?

Less than high school ~ 0.057* —0.054* —0.065"* —0.041
Some college 0.012 0.032 0.116** 0.045
College + 0.021 0.067 0.172** 0.111**

Panel B: Effect of education on smoking

Dependent variable: Current Smoker?
Less than high school —0.056* —0.016 0.024 0.054*
Some college 0.019 —0.026 —0.008 0.011
College + —0.045 —0.061 —0.003 —00.076*

All regressions are adjusted for age, sex, and race. Individuals with a high-school degree only are the reference group.
Note: *, significant at the 10%; **, at the 5%.



Context matters: Education and BMI around the world,
what’s good for you changes over time and space
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Education matters if there are technologies that improve

health: More educated use newer drugs first
(Lichtenberg and Lleras-Muney 2005)

HIV/AIDS Death rates by exposure category
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Age-adjusted death rates for those with 13+ years of education as a percent of those with less than 12 years of education
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Education advantage greater when there is more

medical innovation to affect health
(Glied and Lleras-Muney 2008)
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Graph 1a: Education gradients and number of drugs for Cardiovascular mortality, 1960-1990
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		. *bladder														year		effect of education		disease		mr				year		effect of education		disease		female

		1970		-0.017177		0.0227245		-0.76		0.45		0.3454545				1970		-0.017177		bladder		0.3454545				1970		-0.0039705		pancreas		1

		1980		-0.011405		0.017347		-0.66		0.511		0.463097				1980		-0.011405		bladder		0.463097				1980		-0.0065794		pancreas		1

		1990		-0.0241613		0.0171452		-1.41		0.159		0.6301587				1990		-0.0241613		bladder		0.6301587				1990		0.0039563		pancreas		1

		. *pancreas														1970		-0.0039705		pancreas		0.94098				1970		0.0021926		colon		1

		1970		-0.0039705		0.013192		-0.3		0.764		0.94098				1980		-0.0065794		pancreas		0.9505556				1980		0.0045914		colon		1

		1980		-0.0065794		0.0069045		-0.95		0.341		0.9505556				1990		0.0039563		pancreas		0.9356757				1990		-0.0399173		colon		1

		1990		0.0039563		0.0088785		0.45		0.656		0.9356757				1970		0.0021926		colon		0.5185185				1970		0.00843		pancreas		0

		. *colon														1980		0.0045914		colon		0.5442978				1980		0.00227		pancreas		0

		1970		0.0021926		0.0194436		0.11		0.91		0.5185185				1990		-0.0399173		colon		0.6712517				1990		0.00099		pancreas		0

		1980		0.0045914		0.0140905		0.33		0.745		0.5442978														1970		0.03829		colon		0

		1990		-0.0399173		0.0156487		-2.55		0.011		0.6712517														1980		0.00300		colon		0

																										1990		-0.00300		colon		0

		MEN

		. *bladder

		1970		0.0073458		0.0143613		0.51		0.609						year		effect of education		disease

		1980		0.0009326		0.0113311		0.08		0.934						1970		0.00735		bladder

		1990		-0.0025017		0.0128327		-0.19		0.845						1980		0.00093		bladder

		. *pancreas														1990		-0.00250		bladder

		1970		0.0084349		0.0084823		0.99		0.32						1970		0.00843		pancreas

		1980		0.0022722		0.0082618		0.28		0.783						1980		0.00227		pancreas

		1990		0.000987		0.0101623		0.1		0.923						1990		0.00099		pancreas

		. *colon														1970		0.03829		colon

		1970		0.0382939		0.0220057		1.74		0.082						1980		0.00300		colon						year		effect of education		average number of drugs		disease

		1980		0.0030045		0.0136859		0.22		0.826						1990		-0.00300		colon						1960		0.0000158		4.230769		cardio

		1990		-0.0030041		0.0161086		-0.19		0.852						1970		0.01015		prostate						1980		-0.0000313		5.846154		cardio

		*prostate														1980		0.01020		prostate						1990		-0.0002196		9.692308		cardio

		1970		0.0101486		0.0075152		1.35		0.177						1990		-0.00209		prostate						1960		-3.85E-06		5		cancer

		1980		0.0101981		0.0050736		2.01		0.044						1970		-0.01887		NHL						1980		0.0000178		6		cancer

		1990		-0.0020908		0.0051386		-0.41		0.684						1980		0.02576		NHL						1990		-0.0000548		9.888889		cancer

		*NHL														1990		0.00258		NHL

		1970		-0.0188708		0.0249195		-0.76		0.449

		1980		.025765   .		143091		1.80   0		0.072

		1990		0.0025809		0.0164433		0.16		0.875

																										mr

		cardiovascular										average number of drugs		4 year mortality												0.0014717

		childcom |		-0.0000938		0.0000276		-3.4		0.001				0.005698												0.0047234

																		year		effect of education		average number of drugs		disease		0.0093302

		1960		0.0000158		0.000022		0.72		0.471		4.230769		0.0014717				1960		0.0000158		4.230769		cardio		0.0008859

		1980		-0.0000313		0.0000287		-1.09		0.276		5.846154		0.0047234				1980		-0.0000313		5.846154		cardio		0.0033745

		1990		-0.0002196		0.0000548		-4		0		9.692308		0.0093302				1990		-0.0002196		9.692308		cardio		0.005608

																		1960		-3.85E-06		5		cancer		0.0003948

																		1980		0.0000178		6		cancer		0.0017957

		cancer																1990		-0.0000548		9.888889		cancer		0.0051634

		childcom |		-0.0000152		0.000013		-1.17		0.242				0.0033964				1960		-1.69E-06		3.714286		respiratory		0.0005005

																		1980		-0.0000181		5.857143		respiratory		0.0007198

		1960		-3.85E-06		6.25E-06		-0.62		0.538		5		0.0008859				1990		-0.000135		10		respiratory		0.0009831

		1980		0.0000178		0.0000165		1.08		0.282		6		0.0033745				1960		8.42E-06		1.6		digestive

		1990		-0.0000548		0.0000265		-2.07		0.039		9.888889		0.005608				1980		-0.0000144		2		digestive

																		1990		-0.0000503		3.4		digestive

		respiratory

		childcom |		-0.0000587		0.0000248		-2.36		0.018				0.0027693

		1960		-1.69E-06		4.52E-06		-0.37		0.708		3.714286		0.0003948

		1980		-0.0000181		0.0000164		-1.11		0.269		5.857143		0.0017957

		1990		-0.000135		0.0000529		-2.55		0.011		10		0.0051634

		digestive

		childcom |		-0.0000161		4.13E-06		-3.88		0				0.0007437

		1960		8.42E-06		4.99E-06		1.69		0.092		1.6		0.0005005

		1980		-0.0000144		5.30E-06		-2.72		0.007		2		0.0007198

		1990		-0.0000503		9.07E-06		-5.55		0		3.4		0.0009831
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Graph 1a: Education gradients and number of drugs for Cardiovascular mortality, 1960-1990
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Graph 1b: Education gradients and number of drugs for Cancer mortality, 1960-1990




Education matters more when it is
associated with greater incomes: in 1920
and today but not e.g. in 1950

. Returns to CSL on
—a— College pradnate wage preminm — 045 .
_o High school graduate wage premium wages low in many of

the experiments used
to investigate
longevity effects

06

05

(UK 1947 3-4%,
Sweden 2%, US 8%)
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College graduate wage premivm
High school graduate wage premium
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i
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Maybe that is why so
many people were

. . . . . | | , | , dropping out at
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 exactly the CS age!

03
102

Taken from Goldin and Katz



Education matters more in bad times:
evidence from Europe

Table 2: Education, Unemplovment Rate and Outcomes in Eurobarometer

(1) (2) (3) S () (6)
: Income Quartile General Poor Life dissatisfaction Obesity Smoker Daily drinker
Dependent vaniables y yiopoct “4lowest) Health (Yes=1) (Yes=1) (Yes=1) (Yes=1) (Yes=1)
Panel A. Mean Unemployment Rate around year of graduation (3 years)
UR when graduating 1.313*% 0.052 0.122* 0.082 0411** 0.203*
(3 vears average) (0.372) (0.134) (0.072) (0.128) (0.120) (0.123)
[0.727] [0.184] [0.078] [0.156] [0.156] [0.103]
(Education - 9) * UR -0.102* -0.033%* -0.047** 0.047%* -0.041** -0.028
(0.053) (0.018) (0.010) (0.019) (0.017) (0.018)
[0.120] [0.018] [0.015] [0.013] [0.030] [0.014]
Observations 50,590 28.440 87.450 17.734 48.367 19,656
R-squared 0.259 0.062 0.169 0.036 0.073 0.065

Taken from Cutler et al. (2014)



Peer groups matter

Strong peer effects in risk behaviors:

o Jensen and Lleras-Muney (2014) find that and RCT that gave information about returns to school

increased school, lowered smoking and alcohol drinking among adolescents. 2 mechanisms: lower
earnings when in school and fewer friends that smoke.

UK reforms: when everyone is forced to be in school one more year: peers do not change!

Hoxby: sorting on observables into college has dramatically increased in the US.
o growing returns to education and greater sorting might explain increasing disparities.



In Sum: Not all education matters

Returns to other investments/environments might be larger
o Sports v math

Timing of investment matters: “critical windows”

Returns to education on lifetime health depend on
° How strongly education effects income, cognition, social skills

o Thej extent to which these have health returns (does access matter, is income effect on cons of bad stuff large,
etc

o Several “shocks” (information, Labor market conditions, etc) likely to interact with education

Unknown factors
° Fertility education and cancer: more education lowers fertility and increases cancer risks



Women

Appear less sensitive then men in many dimensions — unclear why this is so.
o Women live longer than men despite lower average SES
o Several recent studies find worse conditions affect men more, interventions help men more.

Different labor market experience & subject to important changes in social norms (eg smoking,
drinking)

Women are different?
o Marriage affects their SES. but marriage has deleterious effects on women’s (but not men’s) health...

o Social networks of women are different



The importance of
dynamics

WHEN ARE EFFECTS MEASURED?




Predictions from a simple model of
health and mortality

Take the simplest model of health and mortality (from Lleras-Muney and Moreau 2019): what is
the implied evolution of SES gradients?
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Gaps in mortality rates between I-rich
and |-poor
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So what?

Effect of education on health and mortality depends on the age at which it is measured and
depends on how we measure it (levels, logs?)

o Studies & meta-analysis need to more carefully account for dynamics to produce comparable estimates.

(e]

For “young” adults it will be hard to measure impacts on mortality: small number of deaths
> Note: “60 is the new 50”. definition of young is changing.

o Many papers that find 0 effects of CSL use at cohorts born since 1940, with very low mortality rates in
adulthood...



Omitted variables: What
If the effect of education
IS not causal?




Need to find out why education matters

Too many papers are satisfied by saying IV=0<OLS so there, the effect of education is not causal

But education remains one of the most powerful predictors of income, wellbeing (marital
stability, happiness), health and mortality.

Important for policy to identify source of the Omitted Variable Bias: if education is not what
matters, what does?

o What is education standing in for?



Summary of take-aways for future
research

1. Change reporting to allow for Meta-Analysis

2. Improve our understanding of Heterogeneity
o Make this model driven and more systematic

3. The importance of dynamics
o Make better use of modelling to understand this in data

4.  Omitted variable bias
o Understanding what it is not just whether there is any

5. Education v education policy

o Understanding the difference better: what is the ideal experiment? Should we track changes in skills?
How policy affected returns?
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