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Effects of education on adult mortality: a global systematic
review and meta-analysis
IHME-CHAIN Collaborators®

Summary

+lt ®

Croes lark

Background The positive effect of education on reducing all-cause adult mortality is known; however, the rel:-:l.i‘ Lancet Public Menlth 2024 )
magnitude of this effect has not been systematically quantified. The aim of our study was to estimate the reduction in  pSThesTme

all-cause adult montality associated with each year of schooling at a global level.

Methods In this systematic review and mela-analysis, we assessed the effect of education on all-cause adult mortality.
We searched PubMed, Web of Science, Scopus, Embase, Global Health {CAB), EconLit, and Sociology Source
Ultimate databases from Jan 1, 1980, to May 31, 2023. Reviewers (LD, TM, HDV, CW, IG, AG, CD, DS, KB, KE, and
AA) assessed each record for individual-level data on educational attainment and mortality. Data were extracted by a
single reviewer inlo a standard template from the Global Burden of Diseases, Injuries, and Risk Factors Study. We
excluded studies that relied on case-crossover or ecological study designs to reduce the risk of bias from unlinked data
and studies that did not report key measures of interest (all-cause adult mortality). Mixed-effects meta-regression
models were implemented to address heterogeneily in referent and exposure measures among studies and to adjust
for study-level covariates. This study was registered with PROSPERO (CRD42020183923).

Findings 17094 unique records were identified, 603 of which were eligible for analysis and included data from
70 locations in 59 countries, producing a final dataset of 10355 observations. Education showed a dose-response
relationship with all-cause adult mortality, with an average reduction in mortality risk of 1.9% (95% uncertainty
interval 1-8-2.0) per additional year of education. The effect was greater in younger age groups than in older age
groups, with an average reduclion in morality risk of 2.9%% (2-8-3.0) associaled with each additional year of
education for adulls aged 18-49 years, compared with a 0-8% (0-6-1-0) reduction for adults older than 70 years. We
found no differential effect of education on all-cause mortality by sex or Socio-demographic Index level. We identified
publication bias (p<0.0001) and identified and reported estimates of between-study heterogeneity.

Interpretation To our knowledge, this is the first systematic review and meta-analysis to quantify the importance of
years of schooling in reducing adult mortality, the benefits of which extend into older age and are substantial across
sexes and economic conlexts. This work provides compelling evidence of the importance of education in improving
life expectancy and supports calls for increased investment in education as a crucial pathway for reducing global
inequities in mortality.

January 23, 2024
hrttpesffdioi ong 10, 1006
S1468. 066723003067
*IHME-CHAIM Collaboratars are
listed in appendix 1 {pp 2-3)
Carmespondence to

O Terpe Andreas Eikerma, Centre
fior Glohal Health Inequalities
Reszarch [CHAIM), Deparbment
of Sadology and Political
Sdence, Morwegian Liniversity of
Sdencoe and Technology,
Tromdheim 74491, Morsay
terje.eilemodintnuw no

See Online for appendix 1



STEM vs HUMANI

SCIENCE
TECHNOLOGY

ENGINEERING
MATHEMATICS

Department of
Education

STEM qual:f:cauons IN THE NEXT 15 YEARS: TO BE COMPETITIVE WHEN YOU ENTER

and skills are : H E WORKFORCE YOU NEED:

essential to i/ some routine manual jobs will | @:kvw qualifications: Gaining academic and VET

Australia's {1 be et o actomation H qualitications increases Job opportunities
H ] H

mr?gyact':g:‘t}; g i j :unenuobs"v; be"‘::”""“ H STEM capabilities: Curiosity, m’::gpeﬂden( shinking,

sliccass. E D le il be et 5 creatyiy; problem solving entreprencarsiip and dg 3!

HOW THE JOB MARKET IS CHANGING

50%

2 0,
of current jobs with skill /ﬂ 75%
shortages are in STEM ot R IoDY

fields. will require skills
EMPLOYERS EXPECT THEIR NEED FOR i
EM PROFESSIONALS TO INCREASE

STI
IN THE NEXT FIVE TO 10 YEARS,

IN THE NEXT 5 YEARS
itis predicted that demand will rise for: Unhwersity geacluates:
professional, scientific and technical services: * 49% A
* 14% q 90%
VET graduates: v of jobs will need
health care: . # 53% digital skills in the
H o next 2to 5 years.
* 20% A &h i

WHY YOU NEED TO ACT NOW:

One third of 15 year olds do not 58%
e e STEM St et of cumrent students under 25 are
studying for jobs that will be
Fadically changed by automation.

For more information visit education.wa.edu.au/STEM or talk with your course
counsellor.

e

STEM VS.
HUMANITIES

The Buraau of Labor Statistice
(BLS) reporte that the most career
opportunities availabla in 2018 was
for those majoring in sof tware
enginesring, managament
information systems, and computer
acienc

SOCIAL

STEMCADIA.COM

40% of professionals are
interestad in moving to a diffatant
industry of function This makes
tentning broadly applicable skills
Tika eritical thinking mora
attractive when the number of
various industries and jobs they
can be spplied to is considerad.

FADING
ADVANTAGES

VES HUMANITIES

uman-like, A |

2011-2012 MAJOR CHANGES

TIES In Education

Benefits of humanities education

1. Social awareness .
| —
=

Amid a world of globalization and changing philosophies, a
humanities education can offer an opportunity for students to
craft solutions to pressing problems, including education and
social reform.

2. Critical thinking

Humanities classes stress the importance of understanding
the methodology, feasibility and logic behind each solution
aimed at addressing global issues.

3. Communication

Public speaking and written assignments are often a

point of emphasis in humanities classes, providing an
opportunity for students to gain transferrable skills to
take to the workforce.

4. Foreign language skills

Rapid urbanization and increasing geopolitical tensions in the
21st century have also elevated the need to learn and retain
foreign language skills — an aspect of humanities education.

Sources: Dominican University of California, The Sociolinguistics of Urbanization, Towson University
Journal of International Affairs, The University of Texas Permian Basin Online. Graphic reporting by
Avanthika Panchapakesan, assistant Quad editor. Graphic by Alexandria Hunt, Graphics editor.
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https://www.oxfordreference.com/page/scienceandtech/science-and-technology
https://www.oxfordreference.com/page/scienceandtech/science-and-technology
https://www.oxfordreference.com/page/scienceandtech/science-and-technology
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Studying Philosophy Does Make People Better Thinkers
Published online by Cambridge University PrdssJuly 2025

1 >, , AN > B Y TB ‘JS"'>‘W"‘|5|5 /\h'¢|5
Journal of the Amerlcaﬁhllosophlcal 3a20AF0A2Y 2
s s T can®ann L7
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Abstract
Many philosophers think that doing philosophy cultivates valuable intellectual abilities and dispositions. Indeed thi
LINBYA&AS AY | @SYSNIoOES | NHdzYSyid F2NJ LIKAf23a2LKeQa gl Y F 2 NI dzy I (

been lacking. We provide evidence that philosophical study has such effects. Using a large dataset (including recc
over half a million undergraduates at hundreds of institutions across the United States), we investigate philosophy
d0dzRSY(GaQ LISNF2NXIYyOS 2y OSNDBIFE IyR f23A0Ft NBlFazy
Results indicate that students with stronger verbal abilities, and who are more curiousnopded, and intellectually
rigorous, are more likely to study philosophy. Nonetheless, after accounting for such baseline differences, philoso
majors outperform all other majors on tests of verbal and logical reasoning and on a measure of valuable habits of mind.
This offers the strongest evidence to date that studying philosophy does indeed make people better thinkers.
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The study of knowledge itself requires in this subject, and therefore we have
mentioned a list of different branches of philosophy here;

BI G Questions

iWhat Life & Cosmos are all about
"What is knowledge"

"How do we know that we know"
iWWha® t he meaaing of [|ife
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Ontology - Part of Philosophy

The three areas of Philosophy

Directly influence teaching theory and practice

Metaphysics || Epistemology Axiology

(What is real?) (How do we know?) (What is right?)

L 2
¥ Ontologysk ‘ 1

, : Knowing
Questions about existence -
and being Th rough EtthS

Cosmology (e M4 Aesthetics

o Authority - Intuition
Nature and origin of the Active Construction

universe

Ontology = Questions about Existence and Being
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THE VIRTUE OF CURIOSITY ClolS -
Published online by Cambridge University Pré&&August 2018 e ————
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https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Lewis%20Ross&eventCode=SE-AU
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
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The Hungry Mind: Intellectual Curiosity Is the Third Pillar of Academic Performance

Abstract

Over the past century, academic performance has become the gatekeeper to institutions of higher education, shaping ¢
paths and individual life trajectories. Accordingly, much psychological research has focused on identifying predictorsiof
academic performance, with intelligence and effort emerging as core determinants. In this article, we propose expandir
traditional set of predictors by adding a third agency: intellectual curiosity. A series of path models based-anaytiatly
derived correlation matrix showed that (a) intelligence is the single most powerful predictor of academic performamnce; (
effects of intelligence on academic performance are not mediated by personality traits; (c) intelligence, Conscienfigusnge
marker of effort), and Typical Intellectual Engagement (as marker of intellectual curiosity) are direct, correlated gredicto
academic performance; and (d) the additive predictive effect of the personality traits of intellectual curiosity and éfimrt r
the influence of intelligence.

Our results highlight that a "hungry mind" is a core determinant of individual differences in academic ac
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Article

States of Curiosity Modulate Hippocampufependent Learning via the Dopaminergic Circuit

Matthias J. Gruber, Bernard D. Gelman, Charan Ranganath

Summary

People find it easier to learn about topics that interest them, but little is known about the mechanisms byaw
intrinsic motivational states affect learnivge used functional magnetic resonance imaginguvestigate how
curiosity (intrinsic motivation téearn) influences memorin both immediate andneday-delayed memory

tests, participants showed improved memory for information that they were curious about and for incidenta
material learned during states of high curiosity. Functional magnetic resonance imaging results revealed th
activity in the midbrain and theucleusaccumbensvas enhanced during states of high curiobiyortantly,
Individual variability in curiositydriven memory benefits for incidental material vgapported by anticipatory
activity in the midbrain antdippocampusnd byfunctional connectivitypetween these regions. These
findingssuggest a link between the mechanisms supporting extrinsic reward motivation and intrinsic curios
andhighlight the importance of stimulating curiosity to create more effective learning experiences.
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THE W SDOM OF QUEST /! ONTHE ONLY TRUE

WISDOM

IS IN KNOWING
YOU KNOW NOTHING

The right question is usually more
important than the right answer.

Socrates Teachﬂes Us to Ask the
Right Questions for the Right Proposa
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ENTRELLIGENCE

THE 3 C’S OF LIFE:

CHOICES, CHANCES, CHANGES.

YOU MUST MAKE THE CHOICE,
TO TAKE A CHANCE,
IF YOU WANT ANYTHING IN LIFE
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Profession

PROFESSION:

a: a calling requiring specialized knowledge and often long and intensive academic preparation
b: a principal calling, vocation, or employment
c: the whole body of persons engaged in a calling

https://www.merriam webster.com/dictionary/profession
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Systems regulate
what may pass
between them and
the environment.

e
Every part must
obey the rules

of any whole to
which it belongs.

e

B _

There is more
than one way
to get from here
to there.
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Acceleraied Bgpoansion of the Universe
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Sir Isaac Newton
16431727
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My Childhood and Youth
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| Am a Mathematician:
The Later Life of a Prodigy

Norbert Wiener

with a new foreword

by Ronald R. Kline

CYBERNETICS
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communication
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+  making Systems theory '
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. research Artificial
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The composition and structure of cybernetics
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Large language model (LLM) , a deeplearning

that uses massive amounts of and
training data to understand and predict text. This
generative -based model can perform a
variety of tasks outside of simple

text generation, including revising and translating content.
https://www.britannica.com/topic/largeinguagenodel
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Fairness in Algorithmic Decision Making:
An Excursion Through the Lens of Causality

Aria Khademi Sanghack Lee
Pennsylvania State University Purdue University
khademi@psu.edu lee2995@purdue. edu
ABSTRACT

As virtually all aspects of our lives are increasingly impacted by
algorithmic decision making systems, it is incumbent upon us as
a society to ensure such systems do not become instruments of
unfair discrimination on the basis of gender, race, ethnicity, religion,
ete. We consider the problem of determining whether the decisions
made by such systems are discriminatory, through the lens of causal
maodels. We introduce two definitions of group fairness grounded
in causality: fair on average causal gffect (FACE), and fair on aver-
age causal effect on the treated (FACT). We use the Rubin-Neyman
potential oufcomes framework for the analysis of cause-effect rela-
tionships to robustly estimate FACE and FACT. We demonstrate
the effectiveness of our proposed approach on synthetic data. Our
analyses of two real-world data sets, the Adult income data set from
the UCT repository (with gender as the protected attribute), and the
WNYC Stop and Frisk data set (with race as the protected attribute),
show that the evidence of discrimination obtained by FACE and
FACT, or lack thereof, is often in agreement with the findings from
other studies. We further show that FACT, being somewhat more
nuanced compared to FACE, can yield findings of discrimination
that differ from those obtained using FACE.

ACM Reference Format:

Aria Khademi, Sanghack Lee, David Foley, Vasant Honavar. 2019, Fairness in
Algorithmic Decision Making:, An Excursion Through the Lens of Causality.
In Proceedings of the 2019 World Wide Web Conference (WWW 19}, May
1317, 2019, San Francisce, CA, USA. ACM, San Francisco, USA, 7 pages.
https=//doiorg/10.1145/3308558 3313559

1 INTRODINCTION

David Foley Vasant Honavar
Pennsylvania State University  Pennsylvania State University

djf47@psu.edu vhonavar@psu.edn

aims to guarantee outcome fairness, namely, the equality of out-
comes between protected groups relative to other groups). It is
clear that enforcing procedural fairness within the disparate treat-
ment framework does not guarantee non-discrimination within the
disparate impact framework.

There is growing interest in algorithmic decision making sys-
tems that are demonstrably fair (see [4] for a review). Much of this
literature relies on precise definitions that quantify fairness to avoid
discrimination with respect to profected attributes, e g, race, gender,
on the basis of the legal notions of disparate treatment or disparate
impact [3] (see [3, 4, 32, 40, 60] for reviews). Some examples include:
fairness through unawareness [14], individual fairness [11], equal-
ized odds [15, 54], calibration 8], demographic (or statistical) parity
[6, 21-23], the 80% rule (disparate impact) [13, 55], representational
fairmess [33, 56], and fairness under composition [12].

Unfortunately, choosing the appropriate definition of fairness
in a given context is extremely challenging due to a number of
reasons. First, depending on the relationship between a protected
attribute and data, enforcing certain definitions of fairness can ac-
tually increase discrimination [28). Second, different definitions
of fairness can be impossible to satisfy simultancously [4, B, 26].
Many of these difficulties can be attributed to the fact that fair-
ness criteria are based solely on the joint probability distribution
of the random variables of interest, namely, ¥ (predicted outcome),
¥ (actual outcome), X (features), and A (sensitive attributes). [15]
recently showed any such definition for fairmess of a predictor that
depends merely on the joint probability distribution is not neces-
sarily capable of detecting discrimination. Hence, it is tempting to
approach the problem of fairness through the lens of causality [1].
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FORCES 5  >" ~~~ ' >
OF
PRODUCT'ON A Forces of Production: A Social History of Industrial Automation
A SOCIAL HISTORY OF (1984, 1st edition; 2011, 2nd edition)
LLIRIETRACIEMELE  ADavid Noble (1945-2010) an MIT professor, recounts the history

of machine tool automation in US. He argues that Computerized
Numerical Control machines were introduced both to increase
efficiency & to discipline unions which were stronger in the US
in the period following World War IlI.

AForces of Production argues that management wanted to take
the programming of machine tools, which as "machines for
making machines" are a critical industrial product, out of the
hands of union members and transfer their control, by means of
primitive programming, to non-union, college-educated white-
collar employees working physically separate from the shop

DAV'D ’. NOBLE floor. Noble's research argues that, in practical terms, the

WITH A NEW PREFACE BY THE AUTHOR separation was a failure. David F. NobleWikipedia
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