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Abstract
Objectives:  To examine changes in Healthy Life Expectancy (HLE) against the backdrop of rising mortality among less-
educated white Americans during the first decade of the twenty-first century.
Methods:  This study documented changes in HLE by education among U.S. non-Hispanic whites, using data from the U.S. 
Multiple Cause of Death public-use files, the Integrated Public Use Microdata Sample (IPUMS) of the 2000 Census and the 
2010 American Community Survey, and the Health and Retirement Study (HRS). Changes in HLE were decomposed into 
contributions from: (i) change in age-specific mortality rates; and (ii) change in disability prevalence, measured via Activities 
of Daily Living (ADL) and Instrumental Activities of Daily Living (IADL).
Results:  Between 2000 and 2010, HLE significantly decreased for white men and women with less than 12  years of 
schooling. In contrast, HLE increased among college-educated white men and women. Declines or stagnation in HLE 
among less-educated whites reflected increases in disability prevalence over the study period, whereas improvements among 
the college educated reflected decreases in both age-specific mortality rates and disability prevalence at older ages.
Discussion:  Differences in HLE between education groups increased among non-Hispanic whites from 2000 to 2010. In 
fact, education-based differences in HLE were larger than differences in total life expectancy. Thus, the lives of less-educated 
whites were not only shorter, on average, compared with their college-educated counterparts, but they were also more bur-
dened with disability.
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Adult life expectancy has declined since 1990 among less-
educated white Americans, particularly among women 
(Case & Deaton, 2015; Kochanek, Arias, & Anderson, 
2013; Kochanek, Arias, & Bastian, 2016; Masters, Hummer, 
& Powers, 2012; Olshansky et  al., 2012; Sasson, 2016a; 
Sasson, 2016b). Sasson (2016a) reported that the period-
based Total Life Expectancy (TLE) at age 25, the average 
number of years a person can expect to live if age-specific 
mortality rates remain constant throughout her remaining 

lifetime, decreased for non-Hispanic white women (here-
after white) with less than a high school education from 
54.0 to 50.9 years between 1990 and 2010. Decreasing life 
expectancy among individuals with low levels of education 
marks a possible reversal in the long-term improvement in 
TLE which characterized much of the twentieth century 
(Fogel & Costa, 1997; Omran, 1971). In contrast, life ex-
pectancy increased substantially among college-educated 
whites during the same period. For example, TLE at age 
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25 increased among college-educated white women by 
3.6 years between 1990 and 2010 (Sasson 2016b). These 
diverging secular trends resulted in widening educational 
disparities in life expectancy among whites. Whereas in 
1990 TLE for the least- and most-educated white women 
differed by 2.5 years, by 2010, the difference had increased 
more than threefold, to 9.3 years. Among white men, the 
gap almost doubled, from 6.1 to 11.9 years (Sasson, 2016b).

While the recent divergence in TLE by education among 
whites is well-documented, it remains less clear whether 
those trends were paralleled by a similar educational diver-
gence in Healthy Life Expectancy (HLE), or the expected 
number of years lived without disability. HLE is more sen-
sitive than TLE in measuring the quality of life in the popu-
lation (Jagger & Robine, 2011). In this study, both TLE and 
HLE are period-based measures, combining data from mul-
tiple birth cohorts at a single point in time to create a syn-
thetic cohort (Rowland 2003:140). As such, they should not 
be interpreted as a forecast of the average number of years 
that a real cohort or individual can expect to live. Instead, 
these are summary measures intended to compare changes 
in population health over time. Prior research has shown 
that increases in TLE across the globe have been greater 
than increases in HLE (Crimmins & Beltrán-Sánchez, 
2011; Crimmins, Zhang, & Saito, 2016; Jagger et al., 2008; 
Martin, Freedman, Schoeni, & Andreski, 2009). In other 
words, the added years of life are, on average, increasingly 
spent with disability. Although most studies have generally 
been focused on contexts of increasing TLE, here, we ana-
lyze a population in which certain segments have recently 
seen their TLE decrease (Sasson 2016a; Sasson 2016b).

Indeed, previous research on HLE trends has prima-
rily examined trends under conditions of improving TLE, 
both in the United States (Freedman et  al., 2013; Martin 
et al., 2009; Martin, Freedman, Schoeni, & Andreski, 2010) 
and internationally (Jagger et al., 2008; Mathers, Sadana, 
Salomon, Murray, & Lopez, 2001; Salomon et  al., 2012, 
Yong & Saito, 2009). This study focuses on change in HLE 
in a context of widening educational disparities in TLE and, 
perhaps more importantly, declining TLE among the less ed-
ucated. Change in HLE can be driven by both changes in 
age-specific mortality and changes in disability prevalence. 
For example, increasing TLE combined with increasing dis-
ability prevalence may result in a greater number of years 
spent with disability. In contrast, rising mortality could re-
duce the number of years spent with disability, even if there is 
no change in disability prevalence, thus reducing TLE while 
HLE stays constant. Therefore, a thorough analysis of edu-
cational disparities in HLE must include a decomposition of 
both sources of change—age-specific disability prevalence 
and age-specific mortality rates—in each education group.

To conduct this analysis, we used data from the U.S. 
Multiple Cause of Death public use files (Centers for Disease 
Control and Prevention 2013), the Integrated Public Use 
Microdata Sample (IPUMS) from the 2000 Census and the 
2010 American Community Survey (Ruggles et al., 2019), 

and the Health and Retirement Study (HRS). For the white 
U.S.  population aged 50–89, we construct period life ta-
bles by gender and educational attainment for 2000 and 
2010. We analyzed only whites both because educational 
inequality in mortality is especially pronounced for whites 
(Sasson, 2016a) and because cell sizes in our data sources 
precluded analysis of other racial/ethnic groups. We de-
composed changes in HLE into change in mortality rate 
and change in disability prevalence, by age group (50–69 
and 70–89) in order to examine which education groups 
gained or lost healthy life years between 2000 and 2010 
and at what ages.

Educational attainment is one of the most important 
factors in explaining trends in disability in the United 
States (Freedman & Martin, 1999), Japan (Schoeni et al., 
2006), and Europe (Mäki et  al., 2013; Pérez-Hernández, 
Rubio-Valverde, Nusselder, & Mackenbach, 2019; Picavet 
& Hoeymans, 2002). This is not surprising given the ep-
idemiological transition. As causes of death shifted from 
communicable to chronic diseases, researchers have 
stressed that education is increasingly shaping one’s risk of 
disability (Case & Deaton, 2015; Solé-Auró et al., 2015; 
Zajacova & Montez, 2017) and mortality, since chronic 
conditions are largely associated with lifestyle factors and 
highly educated people are better able to live healthy life-
styles (Hayward, Hummer, & Sasson, 2015; Sasson, 2016a, 
2016a; Tsai, 2017). Education is generally attained early in 
the life course and shapes subsequent socioeconomic status, 
which is associated with mortality (Hummer & Lariscy, 
2011), beneficial health behaviors (Hummer & Hernandez, 
2013), and avoidance of the unhealthy “default American 
lifestyle” (Mirowsky & Ross, 2015), which may increase 
one’s risk of becoming disabled. Indeed, recent research 
finds that higher educational attainment is associated with 
lower risk of disability and fewer years lived with disability 
than is lower educational attainment (Solé-Auró, Beltrán-
Sánchez, & Crimmins, 2015). Other work has argued that 
educational attainment is so important that declining levels 
of disability in the U.S. population from 1997 to 2010 have 
been attributed to the expansion of education in American 
society (Martin & Schoeni, 2014).

The decrease in TLE among the less educated between 
1990 and 2010 sparked a national conversation, resulting 
in narratives focused on “deaths of despair” and the opioid 
epidemic (Case & Deaton, 2015, 2017; Rudd, 2016; Stone 
et al., 2018). This line of inquiry identified that rising mor-
tality rates were concentrated among middle-aged white 
Americans. Sasson (2016a) further concluded that, while 
mortality rates for less-educated white women had in-
creased in every age group over 25, the gains in life ex-
pectancy for highly educated whites also occurred across 
the entire age range and were concentrated at older ages. 
Thus, identifying the age range in which mortality change 
occurs is critically important to understanding changes in 
TLE for each education group. Yet, much of the scholarly 
conversation was directed at rising mortality and declining 
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life expectancy among less-educated white Americans, with 
limited attention to how those changes had affected trends 
and group differences in HLE.

Equally important is the context and meaning of educa-
tion in the early twenty-first century. The highly educated 
are increasingly maximizing their life chances while those 
with low education are at greater risk of poor health and 
early mortality (Hayward et  al., 2015). Indeed, the asso-
ciation between education and adult mortality has pro-
gressively shifted toward a combined credentialist-human 
capital model in which mortality reductions accrue with 
each additional year of schooling, but greater reductions 
are associated with high-school and college graduation. 
Although education confers both material and nonmaterial 
benefits, the shift toward credentialism partly reflects better 
employment opportunities and higher income for the highly 
educated, which result in greater health returns (Hayward 
et  al 2015, Sheehan et  al. 2018). In addition to longer 
TLE, the college-educated whites also exhibit greater com-
pression of mortality compared with their less-educated 
counterparts (Brown et al., 2012), suggesting greater ability 
to delay biological aging processes. Montez (2019) and col-
leagues found that, in the U.S. states where educational dis-
parities grew in the early twenty-first century relative to the 
late twentieth century, this gap occurred through either a 
combination of decreased mortality for the high-educated 
and increased mortality for the low-educated, or declines 
in mortality for both (but more so for the high-educated). 
During the same period, education-based mortality inequal-
ities increased across Europe (Mackenbach et  al., 2018). 
In Western Europe, this increase was attributed to greater 
mortality decline among the highly educated. In Eastern 
Europe, mortality decreased for the highly educated but 
increased for the low educated. In sum, studies across mul-
tiple high-income countries have found that in the begin-
ning of twenty-first century, mortality improvements were 
greater, and often limited to, highly educated individuals.

Research examining the relationship between changes 
in U.S. TLE and HLE by educational attainment and 
gender has a rich history. Crimmins and Saito (2001) re-
viewed the trends in HLE for 1970–1990 for persons aged 
30 years and older, noting that educational differences in 
healthy (disability-free) life expectancy were even greater 
than differences in TLE. Over the 20-year period they ana-
lyzed, educational differences in HLE increased because of 
increasing educational disparities in both mortality and dis-
ability (Crimmins & Saito, 2001, p. 1631). Less-educated 
Americans generally experienced losses or relatively stag-
nant HLE over the 20-year period, and their TLE improve-
ment was relatively small. Of course, Crimmins and Saito’s 
seminal study was conducted in a period of increasing TLE, 
and given the recent findings of decreasing life expectancy 
for whites (e.g., Sasson, 2016b), it is critically important to 
update these trends.

As in other high-income countries, HLE at age 65 for 
the U.S. population as a whole increased in the last decade 

of the twentieth century, owing to decreases in disabled life 
expectancy and increases in disability-free life expectancy 
(Cai & Lubitz, 2007; Crimmins & Beltrán-Sánchez, 2011; 
Jeune & Brønnum-Hansen, 2008; Mathers et  al., 2001). 
Solé-Auró and colleagues (2015) evaluated educational dif-
ferences in HLE between 1990 and 2000, expanding the 
evidence on trends in educational inequality in HLE in the 
latter part of the twentieth century. Their results showed 
that white men with less than a high school education 
had decreases in HLE, whereas those with at least a high 
school education had increases, widening the educational 
disparity in white men’s disability-free life expectancy over 
the decade. White women’s educational gap was stable in 
the 1990s, because HLE declined at all levels of education. 
However, it remains unclear whether these period-based 
patterns have changed from 2000 to 2010.

To summarize, previous research has shown mixed 
results with respect to trends in HLE by education and 
gender in the United States. Between 1970 and 1990, ed-
ucational disparities in HLE generally expanded, owing to 
greater gains among better-educated persons. During the 
1990s, educational disparities continued to widen among 
white men, driven by substantial losses in HLE for less-
educated men and gains in HLE for better-educated men. 
However, the 1990s were also characterized by stable 
or modestly declining educational disparities for white 
women, driven by declines in women’s HLE across all edu-
cation groups. For less-educated whites, it is clear that HLE 
did not improve, but rather declined between 1970 and 
2000. Worsening health among the less-educated appears 
to be a long-term trend in the United States. We contribute 
to this line of research by documenting HLE and TLE by 
education, gender, and age-group for whites from 2000 to 
2010, a period of unprecedented divergence in TLE by ed-
ucation and a period in which trends in HLE educational 
disparities among American whites have heretofore not 
been documented.

Method

Data

The data for this investigation came from three sources: 
the U.S. Multiple Cause of Death public use files (Centers 
for Disease Control and Prevention 2013), the IPUMS 
from the 2000 Census and the 2010 American Community 
Survey (Ruggles et al., 2019), and the HRS. The IPUMS is 
a 5% sample of the 2000 U.S. Census data; the American 
Community Survey, which replaced the census long form 
in 2010, is a 1% sample of all U.S. households. We derived 
age-specific mortality rates in 5-year intervals, from ages 
50–54 to 85–89, from the U.S. Multiple Cause of Death 
public use files and the IPUMS data for the years 2000 and 
2010. Detailed documentation of mortality estimation for 
each gender and education group is available elsewhere 
(Sasson, 2016b).
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The HRS is a multiwave, multicohort longitudinal anal-
ysis of middle-aged and elderly U.S. adults, updated bian-
nually since 1992. We used the 2000 and 2010 HRS waves. 
The HRS implemented a cohort-based design that allows 
period-based estimation. The 2000 HRS sample combined 
multiple cohorts: Asset and Health Dynamics Among the 
Oldest of Old (born before 1924), Children of the Great 
Depression (born 1924–1930), Health and Retirement 
(born 1931–1941), and War Baby (born 1942–1947). The 
2010 sample included members from the 2000 cohorts as 
well as additional birth cohorts, which by then have be-
come age-eligible for inclusion in the study: the Early (born 
1948–1953) and Mid (born 1954–1959) Baby Boomer 
cohorts. Our analysis was limited to non-Hispanic white 
respondents age 50–89, because other racial/ethnic groups 
were too small in the HRS sample to reliably estimate dis-
ability prevalence by age, gender, and educational attain-
ment. The analytic sample sizes from the HRS for disability 
prevalence estimates were 14,213 (6,166 males and 8,047 
females) in 2000 and 13,178 (5,813 males and 7,365 fe-
males) in 2010 (Table 1). Sample estimates were appropri-
ately weighted to account for the complex survey design. 
The HRS data were taken from the harmonized Rand “O” 
HRS file (Rand, 2018).

Measures

Disability information came from the HRS and was defined 
by the inability to perform both Instrumental Activities of 
Daily Living (IADLs) and Activities of Daily Living (ADLs). 
IADL disability measures conditions related to independent 
living, whereas ADL disability measures conditions related 
to self-care; as a result, ADL disability is a measure of 
greater disability than IADL disability (Verbrugge & Jette, 
1994). ADL disability was determined by not being able 

to bathe, dress, eat, get in and out of bed, or walk across a 
room, because of a physical, mental, emotional, or memory 
problem. IADL disability was determined by not being able 
to use a phone, manage money, take medication, go gro-
cery shopping, or prepare a hot meal, because of a health 
or memory problem. The two measures of disability were 
combined into a single disability measure. A  respondent 
who reported having an ADL was considered ADL disabled 
regardless of the reports of IADL. Among persons reporting 
no ADL difficulty, a respondent who reported any IADL 
was considered IADL disabled. A respondent who reported 
neither type of disability was considered nondisabled. 
Education was measured using categories of completion: 
less than a high school education (including GED; hereafter 
LTHS), high school graduate (hereafter HS), some college 
(any college experience that does not result in a bachelor’s 
degree; hereafter SC), and college plus. Research shows 
that educational attainment, especially in the form of cre-
dentials, is important for understanding trends in mortality 
(Hayward et al., 2015; Sheehan, Montez, & Sasson, 2018).

In order to estimate TLE, we derived age-specific mor-
tality rates in 5-year age intervals for each educational at-
tainment, by gender, using the U.S. Multiple Cause of Death 
public use files and the respective IPUMS samples of 2000 
and 2010. We used period life expectancy because period 
measures are better suited than cohort measures for gauging 
population health levels at a single point in time (and change 
over time). However, unlike cohort life expectancy, period 
life expectancy does not necessarily reflect the experience 
of any real individual in the study population (we return to 
this point in Discussion). HLE was the average number of 
years a member of the synthetic cohort can expect to live 
without disability (i.e., with neither ADL nor IADL limi-
tation). Changes in HLE were decomposed into changes in 
mortality rates and changes in disability prevalence by age. 

Table 1.  Characteristics of Non-Hispanic White Participants Age 50–89 in the HRS Samples for 2000 and 2010

Variables

2000 2010

(n = 14,213) (n = 13,178)

Men Women Men Women

(n = 6,166) (n = 8,047) (n = 5,813) (n = 7,365)

Mean age (years) 65.4 66.8 64.1 65.0
Education (%)
  Less than HS 23.1% 21.8% 13.9% 12.5%
  High school 28.8% 38.5% 26.3% 32.2%
  Some college 20.2% 22.7% 25.4% 27.6%
  College plus 27.9% 16.9% 34.5% 27.6%
IADL disability (%) 4.5% 4.1% 5.3% 4.9%
ADL disability (%) 11.7% 14.9% 12.4% 12.2%
Any (IADL + ADL) disability (%) 16.2% 19.0% 17.7% 17.1%

Note: Means and percentages were estimated using sample weights; n corresponds to the actual analytic sample size.
Source HRS 2000 and 2010.
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In order to simplify the presentation of key results, we com-
bined the age groups into two broad groups, ages 50–69 and 
70–89, which allowed us to differentiate between changes 
among the middle-aged and the old.

Analytic Approach

We used Sullivan method multistate life tables (Sullivan, 
1971) to estimate HLE for two time periods, 2000 and 
2010, for different levels of education by gender. Five-year-
interval age-specific mortality rates for those aged 50–54 
to 84–89 were derived from the U.S. Multiple Cause of 
Death public use files and the 5% Integrated Public Use 
Microdata Sample for the years 2000 and 2010 and were 
used to calculate TLE. Disability prevalence came from 
the HRS for gender and education groups in 5-year age 
groups from ages 50–54 to 84–89, weighted to account for 
the complex survey design. Using the disability prevalence 
for each 5-year interval, we estimated the proportion of 
life years in each interval with IADL and ADL disability. 
The Sullivan method assumed constant mortality over the 
5-year intervals and equal mortality rates for both disa-
bled and healthy individuals. This assumption was con-
servative with respect to mortality rates among disabled 
persons, which are likely higher than those of the general 
population. Using multistate life tables, we apportioned 
the number of life years spent in each state—healthy, IADL 
disabled, and ADL disabled—and summed across all age 
groups to obtain an estimate for the entire age range. To ac-
count for variation in the estimates of disability prevalence, 
we estimated confidence intervals for HLE using a boot-
strap approach with no duplication, and combined these 
estimates with mortality rates derived from vital registry 
data. Due to large sample size for the mortality data, there 
was little variation in TLE and not shown here. Finally, 
using the number of life years spent with IADL and ADL 
disability in each age interval, we examined at what ages 
healthy life years were gained or lost (Arriaga, 1984). In 
order to examine whether changes in healthy life expect-
ancy were due to changes at earlier ages or older ones, we 
decomposed the changes into the proportions attributable 
to mortality rates and disability prevalence for ages 50–69 
and ages 70–89.

Results
Table 1 shows the prevalence of IADL-only disability, ADL 
disability, and any disability by sex for the years 2000 and 
2010. Figure 1 illustrates the changes in ADL prevalence 
by age, sex, and education. All white women aged 70–89 
except those in the high school category had decreases 
in ADL disability. In contrast, all white males except for 
college-educated males aged 50–69 had increases in ADL 
disability. The descriptive results also show broad increases 
in ADL and IADL disability between 2000 and 2010 
(Supplementary Table S1).

Increases in Total Life Expectancy by Level of 
Educational Attainment

Table 2 presents results from multistate life table estimates 
of total, healthy, and disabled life expectancy for those aged 
50 and 89. White males and females with less than a high 
school education had little change or decreases in TLE over 
the period (−0.02 for women and 0.09 for men), whereas 
the college educated had increases. College-educated white 
men and women added 3.13 and 2.03 years of TLE, respec-
tively, a finding that accords with previous estimates using 
these data (Sasson, 2016b).

Changes in Healthy Life Expectancy Among 
Americans With Low Educational Attainment

HLE is the number years of life expectancy without either 
ADL or IADL disability. For clarity, we focused on the 
most and least educated, as they exhibit the most signifi-
cant changes in HLE (changes that were statistically sig-
nificant). While TLE increased for all groups except white 
women with LTHS education, significant changes in HLE 
were most evident for the most and least educated. White 
men and women with LTHS both had decreases in HLE 
(−1.54 years each coincidentally), whereas white men and 
college-educated women had increases in HLE (1.72 years 
for men and 2.15 years for women).

Decomposition of Changes in Mortality and 
Disability

Next, we decomposed the changes in HLE by mortality 
rates, ADL prevalence, and IADL prevalence for those aged 
50–69 and 70–89 (Table 3). Again, for clarity, we focused 
on the most and least educated, as they exhibited the largest 

Figure 1.  Proportion with ADL difficulties in 2000 and 2010 by sex, age, 
and education group. Vertical bars represent 95% Confidence interval. 
Source HRS 2000 and 2010.
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changes in HLE. White males and females aged 50–69 with 
LTHS or a high school education had increases in mortality 
that reduced HLE, whereas all other education and age 
groups had decreases in mortality that increased HLE.

The increase in HLE between 2000 and 2010 for college-
educated white men can be broken down into 2.03 years 
from decreased mortality between ages 70 and 89, 
0.25 years from decreased mortality between ages 50 and 
69, and 0.14 years from reduced IADL prevalence between 
ages 50 and 69. The three other components of the change 
in HLE were negative: increased ADL disability between 
ages 50 and 69 decreased HLE by −0.14  years, and the 
increased prevalence of ADL and IADL disability between 
ages 70 and 89 decreased HLE by −0.17 and −0.40 years, 
respectively. The decrease in HLE for white men with LTHS 
education was due to mortality between the ages of 50–69 
and an increased prevalence of both IADL and ADL dis-
ability in both age ranges. The largest components of the 
decrease in HLE for white males with LTHS education 
were due to increased ADL disability: −0.44 years between 
ages 50 and 69 and −0.52 years between ages 70 and 89. 
That is, white males with LTHS education had more disa-
bility in 2010 than in 2000 and this disability occurred at 
younger ages.

Decomposing white women’s changes in HLE reveals 
similar patterns; the increases in HLE for the most educated 
were due to improved health for those between ages 70 and 
89, whereas losses in HLE for the least educated were due 
to worsening health between ages 50 and 69 (see Figure 2). 
White women with college education had increases in HLE 
due to decreased mortality (1.13 years) and to decreased 
prevalence of ADL (1.64 years) between ages 70 and 89. 

White women with LTHS education lost years of HLE be-
cause of increased mortality (−0.17 years), IADL disability 
(−0.61  years), and ADL disability (−0.89  years) between 
ages 50 and 69. Figure 2 illustrates that the increases in 
HLE for the most educated were due to improvements in 
mortality and disability after age 70 and the decreases in 
HLE for the least educated were due to worsening mor-
tality and disability between ages 50 and 69.

Discussion
Substantial attention has been paid to widening inequality 
in TLE by level of education in the United States. Between 
2000 and 2010, inequality in TLE by educational attain-
ment increased; college-educated whites saw increases in 
TLE, whereas those with less than a high school educa-
tion experienced decreases or stagnant life expectancy 
(Sasson, 2016b). Here, we found, in addition to increasing 

Table 3.  Decomposition of Changes in Healthy Life Expectancy 2000–2010 by Age for Mortality and Condition Prevalence

White HLE Dif Education Age Mortality Prev IADL Prev ADL

Male −1.54 LT 50–69 −0.16 −0.36 −0.44
70–89 0.12 −0.19 −0.52

−0.50 HS 50–69 −0.04 −0.51 −0.48
70–89 0.69 −0.22 0.05

−0.34 SC 50–69 0.03 −0.39 −0.50
70–89 0.60 0.04 −0.13

1.72 C+ 50–69 0.25 −0.14 0.16
70–89 2.03 −0.40 −0.17

Female HLE Dif Education Age Mortality Prev IADL Prev ADL
−1.54 LT 50–69 −0.17 −0.61 −0.89

70–89 0.04 −0.12 0.22
0.21 HS 50–69 −0.01 −0.44 −0.01

70–89 0.70 −0.22 0.19
0.55 SC 50–69 0.05 −0.29 −0.51

70–89 0.81 -0.25 0.74
2.15 C+ 50–69 0.15 -0.30 0.21

70–89 1.13 -0.67 1.64

Note: Healthy life expectancy represents years with no disability. All results take into account the complex survey design including sample weights to represent the 
noninstitutionalized adult U.S. population.
Source. HRS 2000 and 2010.

Figure 2.  Decomposition of changes in healthy life expectancy between 
2000 and 2010 by sex, age, and education group for whites.
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educational disparities in TLE, an even greater widening 
of HLE. In other words, whereas previous research and 
national media attention have focused on decreasing life 
expectancy among whites with low levels of education, 
our results suggested that their lives were not only shorter, 
on average, but also increasingly burdened with disability. 
Conversely, increases in TLE among the college educated 
were accompanied by additional years lived without dis-
ability. These divergent trends resulted in widening in-
equality in both TLE and HLE between 2000 and 2010. 
Our results indicated only marginally significant trends 
for whites with high school education. As individuals with 
less than a high school education become increasingly rare, 
those with a high school education may become the refer-
ence for less educated. The difference between whites with 
a college education and those with a high school education 
was also one of the widening disparities in HLE over the 
period examined.

The results suggested a continuation of HLE patterns 
from 1990 to 2000 for white men (Solé-Auró et al., 2015), 
whereas trends for white women changed in important ways. 
Specifically, from 1990 to 2000 increasing educational dis-
parities in HLE among white women were a result of greater 
decreases in HLE for the least educated. From 2000 to 2010, 
however, not only did the least educated lose years of HLE, 
but the college educated gained them. These results accord 
with a growing body of research, which suggests that edu-
cational attainment is becoming increasingly important for 
longevity (Sasson, 2016a, 2016b). Education confers both 
material and nonmaterial resources, and people with higher 
education are benefiting from education through not only 
material returns on education (income and jobs) but also 
behavioral (healthy lifestyles) and social assets (networks) 
(Hayward et al., 2015). Indeed, the highly educated are also 
better able to navigate increasingly complex health informa-
tion (Hayward et al., 2015). The income premium of a col-
lege education has also increased (Buchmann & DiPrete, 
2006), as has educational marital homogamy (Schwartz & 
Mare 2005), both of which are important for health.

On the other hand, the decrease in HLE among less-
educated individuals over this period may be attributed to 
greater concentration of unhealthy behaviors in this group 
(Solé-Auró et  al., 2015, Skalamera & Hummer 2016). 
Additionally, place and policy informs educational dispar-
ities; state policies may differentiate the level of educational 
disparity for states (Montez, Hayward & Zajacova 2019). 
That is to say, at the low end of education distribution, 
health is more heavily dependent on state policy and in-
stitutions, and the changing institutional context in the 
United States appears to be fomenting health inequalities 
in significant ways. The widening disparity in HLE reflects 
both an accumulation of resources (health behaviors, net-
works, and material resources) for the most educated and 
a concentration of consequences (negative health behaviors 
and lack of resources) in the least educated. These patterns 
have resulted in diverging health and longevity among the 
highly and low educated in the early twenty-first century.

From 2000 to 2010, while increases in HLE for the 
most educated were due to decreases in age-specific mor-
tality at older ages, decreases in HLE for the least educated 
were due to increases in disability prevalence at younger 
ages. However, increases in IADL disability across all ages 
limited the increases in HLE for whites with college plus 
education. College-educated white women in both age 
groups had decreases in ADL prevalence. This suggests 
that, unlike the broader U.S.  population (Crimmins & 
Beltrán-Sánchez, 2011), the most-educated white women 
experienced a compression of disability over this period. It 
is important to consider these trends in the broader context 
of socioeconomic health inequalities across high-income 
countries. Evidence from European countries points to 
similar increases in socioeconomic disparities in mortality 
(Bopp & Mackenbach, 2019) through increasing advan-
tages for high socioeconomic groups. These findings from 
Europe are consistent with the findings presented here: the 
highly educated are increasingly healthier in late life while 
the health of the least educated is stagnant, declining, or 
improving to a lesser degree than that of the most edu-
cated. While some research has suggested that whites are 
experiencing delayed disability in late life (Freedman & 
Spillman, 2016), our findings highlight that there are im-
portant differences in HLE trends by level of education. 
Increased disability and midlife mortality for whites with 
less than a high school education reduced their HLE. While 
global trends towards increased life expectancy have been 
accompanied by a compression of morbidity (Fries, Bruce, 
& Chakravarty, 2011; Jagger et  al., 2008), our research 
and that of Yong and Saito (2009) point to an expansion 
of disability in several high-income countries, especially 
for less educated groups.

This study has several limitations. First, as in any anal-
ysis of period trends, our findings may be masking cohort 
effects. While we document changes in period HLE, pre-
vious research has shown that increasing educational dif-
ferences in mortality at older ages were rooted in cohort 
effects, because educational attainment occurs early in the 
life course and may have a lasting effect well into old age 
(Masters et al., 2012). Our life table methods do not take 
into account cohort effects and may therefore overestimate 
or underestimate the life expectancy of cohorts (Vaupel, 
Manton, & Stallard, 1979). Specifically, heterogeneity in 
“frailty” or differential age-specific mortality between co-
horts included in period life tables may result in life expect-
ancies that do not reflect the life experience of any cohort 
included. Second, our analysis of period mortality trends 
does not permit a life-course interpretation of the effect 
of education on one’s health. Indeed, period measures of 
life expectancy combine multiple cohorts into a synthetic 
cohort, which may not reflect the life course of any real 
individual. Nevertheless, period measures are useful sum-
mary measures of population health and allow the compar-
ison of repeated cross-sectional measurements over time. 
Third, changes in the proportions of education groups 
over the study period could be accompanied by “lagged 
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selection bias” (Dowd & Hamoudi, 2014; Hendi, 2015), 
thus exaggerating educational differences in TLE and HLE. 
The negative selection of the least educated and its effect on 
health and mortality at younger ages is especially impor-
tant due to lifetable entropy, which means life expectancy 
is most sensitive to reductions (or increases) in deaths at 
younger ages (Olshansky, Carnes, & Désesquelles, 2001). 
However, prior research has shown that increasing educa-
tional disparities in mortality persisted after adjusting for 
changes in educational composition (Bound et  al. 2015); 
given the brevity of the study period, the lagged selection 
bias is likely small. Fourth, we were able to analyze only 
data on non-Hispanic whites; it is critical to understand 
HLE and TLE changes among racial/ethnic minorities, 
but small cell sizes in the HRS made that analysis impos-
sible. Future research should analyze these trends for non-
Hispanic blacks and Hispanics.

In conclusion, our results show that educational attain-
ment is becoming more consequential for health and lon-
gevity than ever before. Between 2000 and 2010, whereas 
college-educated white men and women experienced sub-
stantial increases in HLE, the less-educated experienced 
stagnating or declining HLE. These trends were driven by 
decreases in mortality at older ages among the highly ed-
ucated and increases in disability prevalence at younger 
ages among the least educated. Given the results of our 
decomposition, we speculate that these trends will cause 
continuing divergence in HLE due to further reductions 
in mortality at older ages among the college educated. 
Whether increasing disability at younger ages among the 
less-educated will occur is less clear, although evidence 
of rising levels of obesity and cardiovascular risk factors 
points to the likelihood of rising disability.
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