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Goals of the workshop

« Convene heterogeneous group of experts representing
— Education
— Economics
— Sociology/demography
— Epidemiology
— Psychology
— Medicine (Family Med, GIM, Pediatrics, Preventive Medicine,
Psychiatry

 |dentify gaps in knowledge

o Stimulate interest by funding agencies




NIH: Steward of Medical and Behavioral Research for the Nation

“Science In pursuit of fundamental knowledge
about the nature and behavior of living systems
and the application of that knowledge to
enhance health, lengthen life and reduce illness
and disability.”
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Quality-Adjusted Life Years By Risk Group

Yearly vs 3rd year Pap Smears
Mammography vs Not Screened
Normal vs LDLC > 160

S Blood pressure>140 vs 120

Advanced Degree vs < HS

Data estimated from Whitehall 39 year follow-up: Clarke BMJ 2009;339:h3513



Deaths Assoclated With Low Education

In Perspective

Deaths in 1,000s

<High School Education
Stroke
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Diabetes Mellitus
Suicide

Motor Vehicle
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Death data from National Vital Statistics Report, 61 (4), May 8, 2013.
Education estimate from Galea et al AJPH, 2011



The Evolving Health Care System

The First Era
(Yesterday) Breslow, L. "A Life in Public Health."2004 Springer

Publishing Co. NY, NY

= Focused on acute The Third Era
and infectious = Increasing focus on (Tomorrow)

disease chronic disease = Increasing focus on
= Germ Theory = Multiple Risk Factors achieving optimal health
= Short time frames = Longer time frames = Complex Systems - Life
: Course Pathways
+ Medical Care " Chronic Disease Mgmt Lifespan/ generational
= Insurance-based & Prevention p- g |
financing » Pre-paid benefits = Investing in population-
: based prevention
= Industrial Model . Corporate Model
: = Network Model
* Reducing Deaths s prolonging Disability _ _
free Life = Producing Optimal
Health for All
Health System Healtrl System Healtr‘I System
2.0 3.0
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Each era of health and health care represent major cultural shifts  -each has it own logic, values, service delivery algorithms, system specification base on what the system is trying to achieve
Fight against disease- infectious disease, war on cancer and heart disease was not about waging health 
 like all cultural evolution- algorithms become more complex, broader, deeper and more functional ( finance algorithms, transportation algorithms, energy production) 
Progress from one to the next represent quantum leaps forward where discovery necessitates new designs to produce new functionality 
Structure of Scientific revolution – the imperative to shift often results when the friction under the old regime too great, run out of room, 
We have all the elements of the paradigm shift 
Orderly and planned or chaotic and reactive
Drip Incrementalism, gradual evolution doesn’t get you there – jolt, leap forward, new design, 
Looking back at transition to First era- Flexner,  2nd era- science, MediCare, HMO, 
Part of why Blue Sky Project was launched was not just because US health system is not performing up to snuff, and National Health Care Reform might be back on the table- ( HI is back on the table) but because new knowledge, new contexts are requiring that health algorithms be changed, upgraded, and transformed 
This is happening all over the world 
Health care operating systems are being upgraded and transformed to take advantage of new information, new health producing networks and to  integrate and optimize health producing capacity of new technologies
New operating system (rather than patching the old system) and new algorithms 
Come Back to what I mean


Life Course Health Development: Reducing

Risk & Optimizing Protective Factors

Toxic Stress
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Shifting the Health Development Curve to

shift the Cost Curve

From Halfon 2013 Optimal Health Trajectory
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Hazard of premature death by years of education

Hazard of Death 1997-2002
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Adapted from Rogers et al Biodemography and Social Biology, 56:80-99, 2010




EDUCATION and MORBIDITY

Effect of Each Year of Education on Disease Prevalence
Cutler and Lleras-Muney (2008)




EDUCATION and MORBIDITY / RISK FACTORS

Figure 4.6a Psychosocial Risk Factor Status in U.S. Residents,
Age 45-64, by Education
ACL Study, 1986 and MMPI Standardization Study (for hostility)
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EDUCATION
and FUNCTIONAL LIMITATIONS

Figure 4.4. Functional Limitations by Education
ACL Study, 1986
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EDUCATION and SELF-RATED HEALTH

g ——

PERGENT OF ADULTS, AGES 25-74 YEARS,

IN LESS THAN VERY GOOD HEALTH!
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Life Expectancy At Birth, By Years Of

Education At Age 25 For White Females,

© 1990
@ 2000
® 2008
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Life Expectancy At Birth, By Years Of Education At Age 25 For White Females, 1990–2008


Education and Longevity in the REGARDS Study With

Adjustments (Kaplan & Howard, submitted)

3.5
m Collage Grad or more
3 1.38, p<0.0001 some college
® high school grad
mless than HS
25

1.26, p<0.0001

—

2
1.13, p<0.0001
15 +—— . Bl

1.08, p<0.0001 1 06, p<0.0001

05 +— — — —

crude demographic income risk factors behavorial




Education and Longevity in the REGARDS Study With

Adjustments (Kaplan & Howard, submitted)
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Best test until recently of functional form

of the education-mortality relationship

v Backlund et al. (1999): Among
working-aged U.S. population,

they found that a three category R <12
measure (<12, 12-15, 16+) best 'S
predicted adult mortality K

risk...high school and college
degrees...a credential pattern

v Data series centered mortality
for the U.S. population in 1985,
drawing on deaths through 1989

v Model included a number of
controls; hard to interpret
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Study was based on a sample of over 400,000 men and women, ages 25–64, from the National Longitudinal Mortality Study (NLMS) for the years 1979-1989.  The NLMS is a cohort study representative of the noninstitutionalized US population.


Montez, Hummer, and Hayward (2012)
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v~ National Longitudinal
Mortality Study, 1979-2001,
treated as cross-section
(centered on 1990)

v~ Examined group differences
In functional form by gender,
race, and age group

log(Odds of Mortality)

v Tested 13 different forms:
linear only, credentials only
(piecewise), and possible

T
Low High School High

Years of Education combinations
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The optimal form for both groups – again, that’s “all men” and “all women” has a shallow linear decline in mortality risk from 0 through 11 years of education, followed by a step-change reduction upon attainment of a HS diploma, which is then followed by a steeper linear decline from that point forward.


Figure 1. Log-odds coefficients of the risk of adult mortality by educational

attainment, Non-Hispanic Whites 1986-2006 (optimal functional form)
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Seemingly shallow declines (esp. for women) until a step change at 12 years, followed by substantial declines for both men and women up through the highest levels of education.


Figure 2: Log-odds coefficients of the risk of adult mortality by

educational attainment, Non-Hispanic Blacks 1986-2006 (optimal
functional form) (from Mark Hayward)
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Discussion of changes in the association

between education and mortality

1960 =——— 108(0S =——) Emergence of

Modest educational Credentialist model combin.ed.
gradient in mortality established credentialist-
(but not for non- exposure form

whites)

1990-2000s

Changes in functional form reflect changes in the larger social
environment that may have brought new mechanisms into play,
operating at different parts of the educational distribution
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Note. A positive education Gini residual indicates a wider education distribution per level of mean education, and a negative education Gini residual indicates a narrower education distribution per
level of mean education.

FIGURE 1—Scatter plots of the associations between education Gini residuals and 4 associated health indicators: (a) low-birthweight rate,
(b) homicide rate, (c) infant mortality rate, and (d) late/no prenatal care rate..
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Education and health: It may be related to behaviors

bmi>=30
Current smoker .
= (]
57 T o
K] .
=
€ o -
g &
&
= o | = 7
o | w
01234567 8 9 10111213 14 15 16 17 N
Years of education 012 3 45678 910 ‘I_I 12 13 14 15 16 17
Years of education
ever do vigorous activity Number of days had 5+ drinks past year
*. -
o
o4
E =]
o g
a =
m
gv =’
©
T f‘.'!_

01234567 801011121314151617 01234567 8 9 1011121314 1516 17
Years of education Years of education
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Women by Own and Spouse’s Education: NHIS-LMF, 1986-

2006
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Active Life Expectancy for Non-Hispanic White Men Who

Reported Good or Better Childhood Health

Men Who Reported Goodygs Bggter Childhood Health
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Active Life Expectancy for Non-Hispanic White Men Who
Reported Fair or Poor Childhood Health

Men Who Repotted Fait or Poor Childhood Health
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Educational Differences in US Women’s Mortality Risk

Compared to Those with 17+ Years, by Ethn|C|ty
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for US Women by Educatlonal Attamment and Race/Ethn|C|ty 1986- 2002
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138%
128%

9296 95%
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Source: Robert A. Hummer and Joseph T. Lariscy, "Educational Attainment and Adult Mortality,” in
International Handbook of Adult Mortality, ed. Richard G. Rogers and Elleen M. Crimmins (NY: Springer, 200:




Almost 20% experience an academic event

60
2
50 - % of US adults aged 30-84 who experienced

each type of event
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B Physical/sexual abuse o Legal

Friedmsan, Montez, Sheehan, Guentwald, & Seeman, “Childhood Adversities and Adult Cardiometabolic Health: Does the Quantity, Type, and Timing of

Matter? Under review Mﬁfhnntez
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Adverse childhood events deteriorate adult health
in a dose-response fashion

Odds of having | 18%
the health o Tl
condition
compared with < | 10% 1 event
adults who
| u
Hareed . 2 events
0 childhood | 3 events
events ' 4 events
3 ] I B 5+ events
. | |

Diabetes Heart disease  Obesity

Friedrman, Monter, Sheehan, Guenewald, & Seeman, “Childhood Adversities and Adult Cardiometabolic Health: Does the Quantity, Type, and Timing of

Matter?” Under review AWTAnntez




Academic events (& abuse) matter most

Odds Ratio

|Ij|II|IJ

Diabetes Heart disease
*#%520.001; **p<0.01; *p<0.05

H No events Interpersonal
¥ Financial Death/illness of loved one
Legal ® Parental substance abuse

® Physical/sexual abuse M Academic

Friedran et al, “Childhood Adversities and Adult Cardiometabalic Health: Does the Quantity, Type, and Timing of Adversity Matter?* Under review

JK Montez




...as it does among men with low-educated parents
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Dita: 1994-2010 Heslth and Retirement Study: sdults 50-100 years of age
Moritez, 2013, “The Sotinecanomic Origing of Physical Functioning amang Dlder US Adults* Advances in Life Course Reseorch 18:244-256




...as it does among men with low-educated parents

# of
functional n~
' 1 1 1
limitations 5
"'\

<HS HS >HS <HS HS >HS

Both parents low-educated

« »Both parents high-educated

Diata: 1994-2010 Health and Retirement Stdy: sdults 50-100 years of age
Moritez. 2013, “The Secinecanomic Origing of Physical Functioning amang Dlder US Adults” Advances In Life Course Resenrch 18:244-256




Natural Experiments

Multiple intervention studies from US Dept. of Ed, Institute of
Education Science. We need to explore whether they would
be willing to add health measures to follow-ups

Natural Experiments created by lottery selection in high profile
charter schools. Students selected at random and those not
selected become controls

— Followed for educational performance

— Health habits

— Transitions to additional education

— With appropriate permissions, can be linked to EHR




Unpacking the Relationship

Between Education and Health

Potentially three RFAs: Basic Mechanisms

Neuroplasticity hypothesis: Personality hypothesis: Habits hypothesis:

Suggests interventions must Conscientious people are Education is

be in the first 1,000 days of life  more likely to live longer associated with the
and complete more development of
education better health habits

Current evidence does not clearly support any one hypothesis
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Presentation Notes
Education has become increasingly important to our health and survival. 


Education and Health —

Building New Data Infrastructure

RFA 2: Data Infrastructure Will Create New

Opportunities

Examples of New Data That Are Becoming Available

Project TALENT:
Longitudinal study of
440,000 high school
seniors who
underwent extensive
testing in 1960 and
was followed for 20
years. Mortality
analysis now planned

New data available
from Society of
Actuaries

Many states now are
able to link school
performance to
detailed information
about communities,
teaches, and school
characteristics
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Education has become increasingly important to our health and survival. 


How Did We Do?

Convene heterogeneous group of experts representing
— Economics
— Sociology/demography
— Epidemiology
— Psychology

— Medicine (Family Med, GIM, Pediatrics, Preventive Medicine,
Psychiatry
e A
Identify gaps in knowledge
e C+
Stimulate interest by funding agencies

e
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