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Life expectancy has increased tremen-
dously in the United States, from an average 
of roughly 47 years in 1900 to 77 years in 
2020. However, increases in longevity have 
not been equally distributed among all sub-
groups of the population. Longevity is an 
important component of well-being, possibly 
as important as income; people are willing to 
pay very large sums to protect and increase it. 
Understanding the evolution and distribu-
tion of lifespan is critical to understanding 
changes in population well-being. In this arti-
cle I discuss how my research has contributed 
to our understanding of these patterns. 

Disparities in Childhood 
Environments

Lifespan is unequally distributed across 
space and depends on where individuals 
are born and where they live. For exam-
ple, among women born in 1900 who sur-
vived to age 40, those born in West Virginia 
lived to age 76.6, while those born in North 
Dakota lived 3.4 years longer. Similarly, the 
gap between men born in the highest and 

lowest life expectancy states was about four 
years.1 This suggests that some disparities 
can be traced to childhood and particularly 
to the environments in which children grow. 
But what elements of the environment mat-
ter and, more importantly, what interven-
tions would benefit children and increase 
their longevity?

Perhaps not surprisingly, family income 
during childhood matters. Previous work 
has shown that the association between fam-
ily income and health is small at birth but 
grows over the lifetime.2 Poor children even-
tually turn into poor adults, and poor adults 
live substantially shorter lives.3 But can gov-
ernments help children growing up in pov-
erty? Anna Aizer, Shari Eli, Joseph Ferrie, 
and I show that cash transfers to poor moth-
ers given through the Mothers’ Pensions pro-
gram — the precursor to Aid to Families with 
Dependent Children — increased the lon-
gevity of their sons (Figure 1).4 The median 
transfer lasted three years and amounted to 
roughly 30 percent of family income. Boys 
in families that received transfers lived more 
than a year longer as a result. 
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Previous work also 
has shown that indi-
viduals graduating 
from college in reces-
sions have substan-
tially higher mortality 
later in life, and lower 
lifetime incomes, than 
those who graduate in 
stronger economic cir-
cumstances.5 But can 
programs that tar-
get unemployed youth 
undo these harms? 
Aizer, Eli, Guido 
Imbens, Keyoung 
Lee, and I study the 
impacts of the Civilian 
Conservation Corps, 
a youth employment 
program in place dur-
ing the Great Depression 
that provided employment and training to 
unemployed men (but not women) ages 
17 to 25.6 We find that young men who 
participated in the training program for a 
longer time had greater lifetime earnings 
and longevity (Figure 2). 

These studies show that the environ-
ments in which children grow up and 
the conditions in which they enter adult-
hood matter, and more importantly, they 
show that interventions 
to improve their circum-
stances can have large 
consequences over the 
lifetime, at least for men.

In both studies, we 
only observe intervention-
related declines in mortal-
ity at older ages: there is 
no visible impact before 
age 55 or so. Why do the 
effects of childhood con-
ditions manifest only later 
in life, and how can we 
predict the long-term 
effect of changes in the 
environment? To under-
stand this, Flavien Moreau 
and I posit and estimate a 
model that tracks the evo-
lution of health and mor-
tality from birth to death 

for a given cohort and use it to understand 
the effects of temporary and permanent 
shocks.7 The model predicts that adverse 
conditions throughout life will have non-
linear effects on health and mortality. The 
gap in mortality rates between affected 
and unaffected populations is U-shaped 
(Figure 3, right axis). Early on, adverse cir-
cumstances increase mortality. But because 
of selective mortality — the least healthy 

die — and health invest-
ments among the survi-
vors, the gaps in mor-
tality between affected 
and unaffected popula-
tions will not be large 
between ages 5 and 40. 
Starting in middle age, 
when mortality rates 
start rising with age, the 
gap in mortality rates 
between affected and 
unaffected populations 
grows. As the figure 
shows, these patterns 
are quite different when 
expressed in logs (left 
axis): log gaps, or effects 
in roughly percentage 
terms, are hump shaped 
instead of U shaped 

and diminish with age 
after a certain point. These predicted pat-
terns by age match previously documented 
differences in mortality rates by education 
and income.

Our model in combination with the 
empirical evidence suggests caution for 
those evaluating interventions: longevity 
gains to early interventions may be substan-
tial, but we should not expect to observe 
them before individuals reach mature ages. 

These results also 
suggest optimism for 
the future of popu-
lations I have not 
studied. Disparities 
in longevity by race 
today are large, but 
it is likely that the 
improved childhood 
conditions experi-
enced by Black peo-
ple in recent years, 
manifested in the 
continued decline 
in under-5 mor-
tality rates for this 
group in the last 
four decades, pres-
age increased lon-
gevity in the future 
despite recent nega-
tive shocks.8 
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Education Disparities: 
When and Why?

Education, which is largely experi-
enced in childhood, is a very strong pre-
dictor of many lifetime outcomes, includ-
ing longevity. In the early 1990s, those 
with a college degree could expect to live 
2.6 years longer than those without one. 
By 2020, this gap had grown to more than 
6 years.9 A key ques-
tion then is whether 
the effect of education 
on longevity is causal 
or whether the associ-
ation is due to other 
factors.

I attempted to 
answer this question 
by comparing the life 
expectancy of those 
who attended second-
ary school for different 
durations in the first 
half of the twentieth 
century because com-
pulsory education laws 
in the US forced chil-
dren to attend school 
for a different number 
of years over time and 
across states.10 Many 
subsequent studies followed a similar 
strategy in other countries and for dif-
ferent cohorts. Titus Galama, Hans van 
Kippersluis, and I summarized this body 
of research.11 Although the original US 
study suggested the effect of education on 
mortality was causal and large, the same 
does not hold true in all other settings. In 
general, the benefits of education appear 
to be larger for men than for women, but 
even among men the effects only exist 
for some cohorts and in some countries. 
Why? 

I argue that the effect of education 
on health and longevity — the “educa-
tion gradient” — is mediated by context. 
One important contextual dimension 
is the rate of technological innovation. 
Gradients vary with technical innova-
tion and knowledge because individu-
als with more education can adopt and 
access innovations first and at greater 

rates. Indeed, David Cutler and I docu-
ment that more educated individuals were 
more likely to smoke in the 1950s, but 
they became less likely to smoke in sub-
sequent decades as information about the 
harms of smoking was disseminated.12 
Relatedly, in work with Sherry Glied, I 
find that education disparities in mortal-
ity are larger for diseases for which there 
has been more innovation.13 This rela-

tionship suggests that the effects of educa-
tion on longevity might be less important 
when there is less innovation.

Economic conditions also matter 
because they determine the employment 
and earnings paths of individuals through-
out their lives. Both employment and life-
time income affect longevity. Cutler, Wei 
Huang, and I show that education is more 
strongly associated with longevity among 
those graduating in bad economic times 
than for those graduating in good times.14 
This suggests that the effects of education 
on longevity are larger when the labor 
market benefits of schooling are larger.

Finally, variation in education gradi-
ents may reflect variation in the quality of 
schooling. The number of years spent in 
school, the measure most typically used 
in research studies, can lead to different 
levels of cognitive and noncognitive skills 
in different settings because the quality 

of education varies: two individuals with 
12 years of school can have vastly differ-
ent levels of mathematics skills, or lev-
els of writing proficiency for example, 
depending on the quality of the school 
they attended. These differences can mat-
ter for health because many of the skills 
learned in school affect decision-making. 
Joseph Price, Dahai Yue, and I document 
that for White men, but not women, 

the gap in longevity 
between the more and 
less educated within 
families was substan-
tially larger in places 
where teachers were 
well paid, the school 
year was longer, and 
pupil-teacher ratios 
were lower. Figure 4 
shows these results for 
teachers’ wages. We 
find that these edu-
cation gaps also were 
larger for men who 
grew up in richer envi-
ronments and among 
more educated people, 
and where the level of 
health care was greater. 
In sum, in places 
with greater inputs to 

human capital, the benefits of schooling 
in terms of longevity are also larger, at 
least for men. 

Gender Puzzles

Today, women live longer than men in 
almost every country. In the US, women 
live on average to age 79.8, whereas men 
live only to age 74.1, a 5.7-year gap. 
In 1900 this gap was only 2.5 years.15 
Though several genetic and other biologi-
cal differences benefit women, it is not 
clear why gender gaps in longevity have 
grown so much. Some of the increases in 
female longevity were driven by the near 
elimination of maternal mortality, due to 
the development of sulfa drugs and later 
of blood transfusions and penicillin, as 
Seema Jayachandran, Kim Smith, and I 
show.16 However, Claudia Goldin and I 
demonstrate that these declines in mater-

Heterogeneity in Education Gradients Based on Quality of School 

 The quality of school is measured by relative teacher wages
Source: Adriana Lleras-Muney, Joseph Price, and Dahai Yue. NBER Working Paper 27514 
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nal mortality can explain only a modest 
portion of the increases in life expectancy 
for women and thus of the gender gap 
in life expectancy.17 Declines in fertility 
might explain another portion, but this 
explanation also seems unlikely to be a 
large contributor: in 1900 the total fertil-
ity rate was already relatively low, at fewer 
than four births per woman. 

Innovation in female disease could 
also explain the gaps. However, with 
some important exceptions, technological 
advances in medicine after 1950 typically 
targeted diseases associated with males 
and were tested mostly on men. It thus 
remains a puzzle whether or why women 
have gained more over time from these 
advances. It is also not clear that wom-
en’s life expectancy gains are due to the 
economic progress of women more gen-
erally. In fact, others have noted that the 
gender gap in life expectancy started to 
fall as women entered the labor force and 
became “more like men” in terms of work 
and consumption behaviors such as smok-
ing. Goldin and I hypothesize instead 
that the decline in infectious disease that 
occurred in the first half of the twenti-
eth century benefited women more: as 
caretakers, women were more likely to be 
exposed to infectious disease early in life, 
and they might have suffered more long-
term consequences from this exposure in 
the past when infectious diseases were 
rampant. However, this theory linking 
exposure to infectious disease early in life 
and longevity remains untested. 

More generally, the environments or 
conditions that benefit women’s longevity 
are poorly understood but they appear to 
be quite different from those that benefit 
men. Aizer, Eli, Sungwoo Cho, and I find 
that poor women who received transfers 
as adults through the Mothers’ Pension 
program did not live longer, even though 
their sons did.18 In recent (unpublished) 
work, we follow the daughters of the 
recipients and we also find that, in con-
trast to their brothers, daughters did not 
live longer as a result of the cash transfers. 
It is unclear why. 

Socioeconomic gradients in mortal-
ity by gender also present a puzzle. As 
noted earlier, education gradients are typ-

ically larger, when they exist, for men 
than for women. Even when gradients are 
observed for both men and women, fac-
tors that predict the size of the gradient 
for men cannot explain it for women. As 
Figure 4 shows, the correlation between 
education and longevity is larger for men 
who grew up in states where the quality of 
education was better. However, the same 
does not appear to be true for women. 
In fact, we cannot find any marker for 
childhood conditions that explains why 
the associations between education and 
longevity vary for women across cohorts 
and places, whereas almost all the char-
acteristics of the environments we mea-
sure — average education, income, health 
care availability — affect the correlation 
between education and longevity for 
men. The finding that innovation leads 
to greater education disparities in mortal-
ity among men was not true for women 
either.19 Understanding what environ-
ments benefit women and why women’s 
health and longevity respond differently 
to the same inputs as men’s is an impor-
tant area for future research. 
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