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Abstract

Background: I examined age patterns and the role of shifting educational distributions in

driving trends in educational gradients in life expectancy among non-Hispanic Whites

between 1991 and 2005.

Methods: Data were from the 1986–2004 National Health Interview Survey with mortality

follow-up through 2006. Life expectancies were computed by sex, period and education.

Age decompositions of life expectancy gradients and composition-adjusted life expect-

ancies were computed to account for age patterns and shifting educational distributions.

Results: Life expectancy at age 25 among White men increased for all education groups,

decreased among the least-educated White women and increased among White women

with college degrees. Much of the decline in measured life expectancy for White women

with less than a high school education comes from the 85þ age group. Educational gradi-

ents in life expectancy widened for White men and women. One-third of the gradient is

due to ages below 50. Approximately 26% (0.7 years) and 87% (0.8 years) of the widening

of the gradient in life expectancy between ages 25 and 85 for White women and men is

attributable to shifting education distributions. Over half of the decline in temporary life

expectancy among the least-educated White women is due to compositional change.

Conclusions: Life expectancy has increased among White men for all education groups

and has decreased among White women with less than a high school education, though

not to the extent reported in previous studies. The fact that a large proportion of the

change in education-specific life expectancy among women is due to the 85þ age group

suggests changes in institutionalization may be affecting estimates. Much of the change

in education-specific life expectancy and the growth in the educational gradient in life ex-

pectancy is due to the shifting distribution of individuals across education categories.
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Introduction

A wealth of research over the past four decades has docu-

mented enduring educational gradients in American mor-

tality.1–4 This line of enquiry has recently led to claims that

the widening gradient in mortality now encompasses ac-

tual declines in life expectancy among the least-educated

non-Hispanic Whites (henceforth Whites) over the past

twodecades.5 If true, this could indicate a reversal in life

expectancy gains spanning more than a century.

Despite the importance of understanding educational

gradients in life expectancy, there remain two limitations

in contemporary assessments of these gradients.

First, some studies use dual data sources5—death counts

from death certificates and population counts from census

data—to calculate education-specific mortality rates. This

is problematic when the assumed population at risk does

not match the population accumulating deaths.6–8 For ex-

ample, among those who died in 1989 and were reported

as high-school graduates on their death certificates, 38%

previously self-reported having less than a high-school edu-

cation.7 This has previously led to overestimates of changes

in mortality gradients for women.6 The National Center

for Health Statistics recommends against using dual data

sources to compute education-specific mortality estimates

above age 64, which is limiting since roughly 84% of

deaths occur above this age in the 2008 US life table.9,10

Also, death certificate data are based on a non-random

sample of the 50 states since not all states record educa-

tional attainment on death certificates.

A better strategy uses survey data linked to mortality

follow-up. Such data typically exclude young people living

on the margins and older institutionalized persons, but they

allow us to make consistent comparisons over time devoid

of dual data source bias. However, recent studies using

follow-up data report highly variable and often inaccurate

mortality estimates or only report hazard ratios without a

baseline hazard. Because of these shortcomings, there are

no recent and accurate published estimates of education-

specific life expectancy at age 25 (e25) for Whites.

A second limitation is that the social categories encom-

passing the less educated have grown increasingly select.

The same education category today represents a lower

segment of the socioeconomic stratum than in the past.

Even if mortality was reduced at every percentile of the

educational distribution, compositional change—changes

in the distribution of the population across educational

categories—can lead to the conclusion that the educational

gradient in life expectancy has widened or that the less edu-

cated are worse off today than in the past (see Appendix A,

Section 1 for a detailed description of this process, avail-

able as Supplementary data at IJE online). Educational

upgrading as a health policy could widen the gap in e25 be-

tween the lowest and highest education groups simply by

making the lowest education category even more select. It

could also artificially narrow the gap by making the highest

education category less select. If educational differences are

used to proxy for inequality, it is more appropriate to use a

composition-adjusted measure of education to estimate

gradients rather than variable, socially constructed catego-

ries like ‘less than high school’ or ‘some college’.3,6,11–14

This article contributes to the debate by computing ac-

curate education-specific life expectancy trends and confi-

dence intervals for Whites from 1990 to 2006 to determine

whether life expectancy gradients have widened and

whether e25 among the least-educated Whites has actually

declined. Previous studies have focused on mortality in-

equality at older ages, leaving unclear whether younger-

age mortality also plays a role.15–19 I decompose gradients

and trends into age-specific contributions to determine at

which ages the life expectancy disadvantage of the least-

educated is concentrated. Finally, I estimate composition-

adjusted life expectancy measures to assess the extent to

which changes in educational gradients in e25 a are attrib-

utable to changing educational composition.

Data and Methods

I use the 1986–2004 waves of the National Health

Interview Survey (NHIS),20,21 which are linked to the

National Death Index through 2006, to generate a person-

quarter-year file. The NHIS is a nationally representative

sample survey which is comparable across time and meas-

ures mortality among the civilian non-institutionalized US

population. There are 811 711 respondents experiencing

Key Messages

• Between 1991 and 2005, life expectancy increased among White men across the educational distribution and White

women with some college or more, but declined among White women with less than a high-school education.

• Most of the change in educational gradients in life expectancy is due to deaths above age 50. At any given time,

one-third of the gradient is attributable to deaths below age 50.

• Over half of the decline among the least-educated White women and much of the widening of gradients is due to the

changing distribution of population across education categories.
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67 037 deaths and 4 533 125 person-years of exposure

(see Appendix B pages 1–18 for a description of the NHIS

data and comparisons with vital statistics data, available as

Supplementary data at IJE online). Respondents are left-

censored at interview date and right-censored at the earlier

of 31 December 2006 or date of death (see Appendix B

pages 21–24 for a robustness check using a fixed 5-year

follow-up time). Educational attainment was measured as

years of schooling completed for survey years before 1997,

and as highest degree attained in later survey years. I com-

pute occurrence-exposure ratios for 5-year age intervals to

produce period life tables by sex for non-Hispanic Whites

in three periods (1990–92, 1997–99 and 2004–06) for

those with less than a high-school education, a high-school

diploma or general educational development credential

(GED), some college, and a college degree or more, since

this education categorization has been used in previous stud-

ies of educational mortality gradients.5,15,22,23 In addition to

e25, I compute <HS DCþ, a measure of the educational gradi-

ent in life expectancy defined as the difference in e25 be-

tween the less than high school and college or more groups.

I restrict analyses to individuals aged 25 years and older

at interview, since college completion often occurs by this

age.1 I focus on non-Hispanic Whites because of their

larger sample size and because of differential representa-

tiveness and poor linkage quality in NHIS for Hispanics

and non-Hispanic Blacks relative to Whites.24,25

I decompose educational differences in e25 into age-

specific contributions using Arriaga’s decomposition.26

This decomposition takes into account the impact of mor-

tality both within a given age group and on the accumula-

tion of person-years in subsequent age groups and is thus

preferable to focusing only on age-specific mortality.27

I also report temporary life expectancy between ages 25

and 85 (e25j85), since the NHIS may not be representative

of the 85þ population due to greater institutionalization at

those ages.

I produce composition-adjusted measures of life

expectancy at age 25 for the 1997–99 and 2004–06 peri-

ods. Within each age-sex group, I randomly reassign indi-

viduals from these periods to adjacent education categories

(e.g. a high-school graduate may be reassigned to less than

high school) so that the population-weighted age-sex-

specific education distributions in each of these periods

match the corresponding distributions in 1990–92. I then

compute composition-adjusted period life tables by sex for

each reassigned education category. This method assumes

that reassigned individuals are representative of people

who, in earlier times, would have been in the reassigned

category (see Appendix A, Section 2, for more detail on the

composition adjustment procedure, available as

Supplementary data at IJE online).

I also estimate an alternative measure of the life expect-

ancy gradient: the slope index of inequality (SII). The SII is

a measure of the average difference in e25 between the least

educated (0th percentile) and most educated (100th per-

centile) individuals in a population and, under a linearity

assumption, is impervious to changes in educational

composition.6,14

Analyses are conducted in Stata 11. Estimates are ad-

justed for complex survey design. Confidence intervals are

computed using delta method.28,29

Results

Table 1 shows education-specific estimates of e25 for

1990–92, 1997–99 and 2004–06 and estimates of changes

between the first and last periods. Among White men, e25

increased from 46.9 to 47.9 years (0.9 year increase) for

those with less than high school, from 50.8 to 52.9 years

(2.0 year increase) for high-school graduates, from 52.1 to

53.4 years (1.3 year increase) for those with some college

and from 55.4 to 58.1 years (2.7 year increase) for college

graduates. Among White women, e25 decreased from 55.0

to 51.9 years (3.2 year decline) for those with less than

high school, from 58.5 to 57.8 years (0.7 year decline) for

high-school graduates and from 60.4 to 59.0 years

(1.4 year decline) for those with some college. College

graduates experienced an increase from 60.9 to 61.6 years

(0.7 year increase).

In addition to life expectancy, the NHIS-based estimates

allow us to assess educational gradients in e25 that are not

subject to dual data source bias. Table 1 indicates that

among men, <HS D Cþ was 8.5 years in 1991 and widened

to 10.2 years by 2005. For women, <HS DCþ was 5.8 years

in 1991 and widened to 9.7 years by 2005. The gap thus

widened by 1.7 years for men and 3.9 years for women

over the 14-year period between 1991 and 2005. Using the

SII, an alternative measure of life expectancy gradients that

takes into account compositional change, I find that the

gradient in life expectancy between the least and most edu-

cated widened by 0.7 years for men and 2.2 years for

women.

Table 2 shows that these e25 values are higher than

those reported in a previous study using dual data sources,5

except for the ‘Some College’ group for whom they are

lower. The Olshansky et al. estimates also show a decline

in e25 among White men with less than high school that is

not replicated in the NHIS-based estimates. The NHIS-

based estimates indicate a widening in <HS DCþ that is 6.4

and 4.7 years smaller than the widening reported by

Olshansky et al. for White men and women, respectively.

Figure 1 plots age decompositions of gradients, which

indicate that almost all of the widening in life expectancy
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gradients for White men can be attributed to ages above

50. For White women, this figure is four-fifths. At any

given time, however, roughly one-third of the life expect-

ancy gradient for both White men and women can be

attributed to ages below 50. Figure 2 plots age decompos-

itions of education-specific changes in e25 in 1991–2005.

For men, much of the increase is concentrated in the prime

ages for mortality—60–84 years. The 85þ age group

accounts for 40–100% of the decline in e25 for White

women in the lower three education groups. This large

age-specific contribution could be due to actual mortality

changes or to changes in patterns of old-age institutional-

ization (see Appendix B, pp. 19–20, available as

Supplementary data at IJE online).30 If the latter process

were operating, NHIS-based estimates for 85þ mortality

would not be comparable over time. To address this

Table 1. Life expectancy at age 25 by sex and education for non-Hispanic Whites, 1990–2006

Males Females

1990–92 1997–99 2004–06 D’91-’05 1990–92 1997–99 2004–06 D’91-’05

Less than high school 46.9 47.9 47.9 0.9 55.0 53.3 51.9 �3.2

[45.9, 47.9] [47.3, 48.6] [47.0, 48.7] [�0.4, 2.3] [54.1, 55.9] [52.6, 53.9] [50.7, 53.1] [�4.7, �1.7]

High school or GED 50.8 51.8 52.9 2.0 58.5 57.5 57.8 �0.7

[50.2, 51.4] [51.4, 52.3] [52.5, 53.2] [1.3, 2.7] [57.9, 59.0] [57.1, 58.0] [57.5, 58.1] [�1.3, 0.0]

Some college 52.1 52.3 53.4 1.3 60.4 59.0 59.0 �1.4

[51.2, 53.1] [51.5, 53.1] [52.9, 53.9] [0.2, 2.4] [59.5, 61.3] [58.4, 59.5] [58.5, 59.6] [�2.5, �0.3]

College or more 55.4 56.0 58.1 2.7 60.9 60.5 61.6 0.7

[54.6, 56.2] [55.5, 56.5] [57.7, 58.5] [1.8, 3.6] [59.8, 61.9] [59.9, 61.0] [61.1, 62.0] [�0.4, 1.8]

<HS DCþ 8.5 8.1 10.2 1.7 5.8 7.2 9.7 3.9

[7.2, 9.8] [7.3, 8.9] [9.3, 11.2] [0.1, 3.3] [4.4, 7.2] [6.3, 8.1] [8.4, 11.0] [2.0, 5.7]

Slope index of inequality 9.8 8.7 10.6 0.7 7.0 7.6 9.2 2.2

[8.4, 11.3] [7.7, 9.6] [9.7, 11.5] [�1.0, 2.4] [5.5, 8.5] [6.7, 8.5] [8.1, 10.2] [0.3, 4.0]

Source: author’s calculations based on NHIS 1986–2004. D ’91-’05 indicates change between the 1990–92 period and the 2004–06 period. <HS DCþ refers to

the life expectancy of the ‘college or more’ group less the life expectancy of the ‘less than high school’ group. The slope index of inequality is the estimated differ-

ence in life expectancy between ages 25 and 85 between the least educated (0th percentile) and the most educated (100th percentile). Approximate 95% confi-

dence intervals are given in brackets.

Table 2. Comparison of educational differentials in life expectancy at age 25: Estimates based on the National Health Interview

Survey (NHIS) 1986–2004 vs estimates from Olshansky et al. 2012 (MCD) 1990–2008, non-Hispanic White males and females

Males Early 1990s Late 1990s Mid 2000s

1990 (MCD) 1991 (NHIS) Difference 2000 (MCD) 1998 (NHIS) Difference 2008 (MCD) 2005 (NHIS) Difference

Less than high school 47.0 46.9 0.1 45.3 47.9 �2.6 43.6 47.9 �4.3

High school or GED 46.5 50.8 �4.3 47.9 51.8 �3.9 48.2 52.9 �4.7

Some college 53.5 52.1 1.4 55.0 52.3 2.7 55.3 53.4 1.9

College or nore 52.1 55.4 �3.3 54.7 56.0 �1.3 56.7 58.1 �1.4

<HS DCþ 5.1 8.5 �3.4 9.4 8.1 1.3 13.2 10.2 3.0

Females Early 1990s Late 1990s Mid 2000s

1990 (MCD) 1991 (NHIS) Difference 2000 (MCD) 1998 (NHIS) Difference 2008 (MCD) 2005 (NHIS) Difference

Less than High School 54.5 55.0 �0.5 51.4 53.3 �1.9 49.2 51.9 �2.7

High School or GED 53.6 58.5 �4.9 53.8 57.5 �3.7 54.0 57.8 �3.8

Some College 58.2 60.4 �2.2 58.9 59.0 �0.1 59.2 59.0 0.2

College or More 56.4 60.9 �4.5 58.4 60.5 �2.1 59.7 61.6 �1.9

<HS DCþ 1.9 5.8 �3.9 7.0 7.2 �0.2 10.5 9.7 0.8

Source: estimates for 1990, 2000 and 2008 come from Olshansky et al.’s (2012) Appendix Exhibit A7 and are based on data from the Multiple Cause of Death

file and the American Community Survey. Estimates for 1991, 1998 and 2005 are the author’s calculations using the National Health Interview Survey

(1986–2004) linked to mortality follow-up through 31 December 2006. <HS DCþ is defined as the difference in e25 between those with less than high school and

those with college or more.
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possibility, I estimate temporary life expectancy between

ages 25 and 85, which is less affected by old-age

institutionalization.

Table 3 shows e25j85 estimates by education for each of

the three time periods under examination and estimates of

changes in e25j85 between the first and last periods. Among

White men, e25j85 increased from 45.7 to 46.5 years (0.8

year increase) for those with less than high school, from

49.1 to 50.6 years (1.5 year increase) for high-school

graduates, from 49.7 to 51.1 years (1.4 year increase)

for those with some college and from 52.4 to 54.1 years

(1.7 year increase) for college graduates. Among White

women, e25j85 decreased from 50.7 to 49.2 years (1.4 year

decline) for those with less than high school and from 53.5

to 53.4 years (0.2 year decline) for high-school graduates;

e25j85 remained unchanged at 54.1 years for those with

some college. White female college graduates experienced

an increase from 54.5 to 56.0 years (1.5 year increase).
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Figure 1. Age decompositions of difference in life expectancy at age 25 between high school non-completers and college graduates, non-Hispanic

White males and females, 1990–2006.

Source: author’s calculations based on NHIS 1986–2004 with mortality follow-up through 2006. Bars in each graph sum to the total sex and period-

specific difference in life expectancy at age 25 between those with less than high school and those with college or more; e25 LTHS and e25 Cþ are life

expectancies for the less than high school and college or more groups, respectively, and De25 is the difference in life expectancy at age 25 between

these two groups.

950 International Journal of Epidemiology, 2015, Vol. 44, No. 3



Table 3 indicates that among men, <HS DCþ for tempor-

ary life expectancy was 6.7 years in 1991 and widened to

7.6 years by 2005. For women, <HS DCþ for temporary life

expectancy was 3.8 years in 1991 and widened to 6.7 years

by 2005. The gap thus widened by 0.9 years for men and

2.9 years for women between 1991 and 2005. Using the

SII, I find that the gradient in life expectancy between the

least and most educated narrowed by 0.3 years for men

and widened by 1.8 years for women.

Figure 3 shows age-education distributions of the White

population by sex and period. The most striking feature of

this figure is the shrinking share of the less than high school

group as a proportion of the population. The less than high

school and high-school graduate groups have grown

smaller and more select and the some college and college

or more groups have grown larger and potentially less se-

lect between 1990 and 1992 and 2004 and 2006. This is

particularly the case at ages where mortality rates are
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Figure 2. Age decompositions of changes in education-specific life expectancy at age 25 by sex, non-Hispanic Whites, 1991–2005.

Source: author’s calculations based on NHIS 1986–04 with mortality follow-up through 2006. Bars in each graph sum to the total sex and education-

specific change in life expectancy at age 25; e25 ’91 and e25 ’05 are life expectancies in 1991 and 2005, respectively, and De25 is the change in life ex-

pectancy at age 25 between 1991 and 2005.
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highest. The next set of results addresses this compos-

itional change by computing composition-adjusted life

expectancies and gradients.

Table 4 presents the estimates of composition-adjusted

life expectancy between ages 25 and 85 (ê25j85) for each of

the three periods under analysis (see Appendix B, pp.

25–26 for estimates of composition-adjusted e25, available

as Supplementary data at IJE online). It also presents esti-

mates of changes in ê25j85 between the first and last peri-

ods. Among White men, ê25j85 i increased from 45.7 to

47.3 years (1.6 year increase) for those with less than high

school, from 49.1 to 50.7 years (1.5 year increase) for

high-school graduates, from 49.7 to 51.5 years (1.8 year

increase) for those with some college and from 52.4 to

54.1 years (1.8 year increase) for college graduates. Among

White women, ê25j85 decreased from 50.7 to 50.0 years

(0.7 year decline) for those with less than high school, re-

mained constant at 53.5 years for high-school graduates

and increased from 54.1 to 54.5 years (0.4 year increase)

for those with some college and from 54.5 to 56.0 years

(1.5 year increase) for college graduates.

Among men, <HS DCþ for ê25j85 w was 6.7 years in 1991

and widened to 6.8 years by 2005. For women, <HS DCþ for

ê25j85 w was 3.8 years in 1991 and widened to 6.0 years by

2005. The gap thus widened by 0.1 years for men and 2.2

years for women between 1991 and 2005. The SII increased

by 0.3 and 2.5 years for White men and women, respectively.

Discussion

This article contributes several findings to the debate over

life expectancy gradients in the past two decades. Life

expectancy has increased among White men across the

socioeconomic spectrum and for the most-educated White

women, but has declined for the least-educated White

women. Educational gradients in life expectancy have also

widened for women far more than for men. In a recent

study, Olshansky et al.5 report that educational gradients

in life expectancy widened by 8.1 and 8.6 years and that

life expectancy among the least-educated declined by 3.4

and 5.3 years for White men and women, respectively. By

contrast, my estimates show that gradients widened by

only 1.7 and 3.9 years for White men and women, life ex-

pectancy increased for the least-educated White men and

the decrease in life expectancy for the least-educated White

women was 3.2 years. Part of the discrepancy between

these estimates lies in the types of data used—the

Olshansky et al. study relied on data which are non-

representative and are subject to dual data source bias.

This results in downward-biased mortality estimates for

the least-educated group, and could generate the above

pattern if the bias dramatically diminished over time. The

data used in this study are representative of the non-institu-

tionalized population and are not subject to numerator-de-

nominator biases.

Whereas the growth in the gradient has come mostly

from ages above 50, roughly one-third of the gradient at

any given time is due to ages 25–49. Recent studies have

concentrated on mortality above age 45 or 50, where the

cause of death profile differs from that at younger

ages.15–17,19 The age decompositions in this article suggest

that causes of death more prevalent at younger ages may

also play a role in maintaining socioeconomic gradients

and merit greater attention in future research.

Table 3. Life expectancy between ages 25 and 85 by sex and education for non-Hispanic Whites, 1990–2006

Males Females

1990–92 1997–99 2004–06 D ’91-’05 1990–92 1997–99 2004–06 D ’91-’05

Less than high school 45.7 46.8 46.5 0.8 50.7 50.4 49.2 �1.4

[44.7, 46.7] [46.2, 47.4] [45.6, 47.4] [�0.5, 2.1] [49.8, 51.6] [49.7, 51.0] [48.0, 50.4] [�2.9, 0.1]

High school or GED 49.1 49.9 50.6 1.5 53.5 53.2 53.4 �0.2

[48.5, 49.7] [49.5, 50.3] [50.2, 51.0] [0.8, 2.2] [53.0, 54.1] [52.8, 53.6] [53.0, 53.7] [�0.8, 0.5]

Some college 49.7 50.2 51.1 1.4 54.1 54.0 54.1 0.0

[48.8, 50.7] [49.4, 50.9] [50.6, 51.6] [0.3, 2.5] [53.2, 55.0] [53.5, 54.6] [53.6, 54.7] [�1.1, 1.1]

College or more 52.4 53.0 54.1 1.7 54.5 55.2 56.0 1.5

[51.6, 53.2] [52.5, 53.5] [53.7, 54.5] [0.8, 2.6] [53.4, 55.5] [54.6, 55.7] [55.5, 56.4] [0.4, 2.6]

<HS D Cþ 6.7 6.2 7.6 0.9 3.8 4.8 6.7 2.9

[5.4, 8.0] [5.4, 7.0] [6.6, 8.6] [�0.7, 2.5] [2.5, 5.2] [3.9, 5.7] [5.5, 8.0] [1.0, 4.8]

Slope index of inequality 7.6 6.3 7.3 �0.3 4.0 4.6 5.8 1.8

[6.1, 9.1] [5.4, 7.2] [6.5, 8.2] [�2.0, 1.4] [2.5, 5.6] [3.6, 5.5] [4.9, 6.7] [�0.0, 3.5]

Source: author’s calculations based on NHIS 1986–2004. D ’91-’05 indicates change between the 1990–92 period and the 2004–06 period. <HS DCþ refers to

the life expectancy of the ‘College or more’ group less the life expectancy of the ‘less than high school’ group. The slope index of inequality is the estimated differ-

ence in life expectancy between ages 25 and 85 between the least educated (0th percentile) and the most educated (100th percentile). Approximate 95% confi-

dence intervals are given in brackets.
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Another concern with temporal comparisons of educa-

tional gradients in mortality is compositional change. As

the education distribution shifts rightward over time, the

worry is that a given education category comes to represent

a lower SES group. I address this possibility by estimating

both composition-adjusted life temporary life expectancies

and slope indices of inequality. I focus on temporary life

expectancies because I find evidence suggesting that chang-

ing patterns of old-age institutionalization may be driving

artefactual changes in mortality above age 85. These two

independent methods of accounting for compositional

change produce highly consistent estimates of the
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Figure 3. Education distribution by age, sex, and period, non-Hispanic Whites, NHIS 1990–2006.

Source: author’s calculations based on NHIS 1990–92, 1997–99 and 2004–06.
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magnitudes of and trends in educational gradients in mor-

tality. I find that compositional change explains 53% of

the decline in temporary life expectancy for the least-edu-

cated White women, and, for White men and women re-

spectively, 87% and 26% of the widening in life

expectancy gradients. These numbers reflect dramatic

changes in educational attainment over the 20th century.

For example, the ‘high-school movement’ of the 1920s

made high-school completion the new modal category.31

People in later cohorts who did not complete high school

were a more negatively selected group than those who did

not complete high school in earlier cohorts. These results

suggest that compositional change explains much, but not

all, of the steepening of educational gradients in life

expectancy.

The gradient has grown much more quickly for women

than for men, though the magnitude of the gradient is still

larger for men. Part of the explanation for the convergence

of the female gradient towards the male gradient is the dif-

ferential timing of the emergence of socioeconomic status

(SES) gradients in smoking. SES differences in smoking

emerged much earlier for men than for women, and for

women the emergence of the gradient was more rapid.

This is consistent with a recent study which finds that

smoking explains half of the recent widening of the educa-

tional gradient in life expectancy for women but not for

men.19 Another factor that may explain the faster steepen-

ing among women is the fact that education has only

recently become a reliable marker of SES for women.

Education used to be a very noisy measure of SES for

women relative to men. As education became increasingly

aligned with SES for women, that noise dissipated, causing

the relationship between education and mortality to grow

stronger for women relative to men.

Whereas this article presents new estimates that do not

suffer from the drawbacks of prior studies, it presents its

own limitations. Using NHIS results in underestimates of

early-adult and old-age mortality. The composition-ad-

justed measures rely on assumptions which may not always

hold and are not easily tested. Finally, because of poor

linkage quality this study does not consider mortality

among non-White racial/ethnic groups.

That compositional change plays a central role in ex-

plaining changing educational gradients in life expectancy

suggests the need for novel measures of socioeconomic

inequalities in mortality.11–13 Failure to account for com-

positional change may result in policy recommendations

yielding unexpected results. Educational upgrading as a

health policy may actually widen measured educational

gradients in life expectancy by leaving the least-educated

group increasingly negatively select. Still, compositional

change does not fully account for the alarming life expect-

ancy declines among the least-educated White women and

stagnation among high school-educated women. This trend

is heretofore unseen in other high-income countries, sug-

gesting a need for policies in the USA addressing high mor-

tality among the less advantaged.

Supplementary Data

Supplementary data are available at IJE online.

Table 4. Composition-adjusted life expectancy between ages 25 and 85 by sex and education for non-Hispanic Whites,

1990–2006

Males Females

1990–1992 1997–1999 2004–2006 D ’91-’05 1990–1992 1997–1999 2004–2006 D ’91-’05

Less than high school 45.7 47.1 47.3 1.6 50.7 50.7 50.0 �0.7

[44.7, 46.7] [46.5, 47.7] [46.5, 48.1] [0.4, 2.9] [49.8, 51.6] [50.1, 51.4] [48.9, 51.1] [�2.1, 0.7]

High school or GED 49.1 50.0 50.7 1.5 53.5 53.3 53.5 0.0

[48.5, 49.7] [49.6, 50.4] [50.3, 51] [0.8, 2.2] [53, 54.1] [52.8, 53.7] [53.2, 53.8] [�0.6, 0.6]

Some college 49.7 50.1 51.5 1.8 54.1 54.2 54.5 0.4

[48.8, 50.7] [49.3, 50.9] [51, 52.1] [0.7, 3.0] [53.2, 55] [53.6, 54.8] [53.9, 55.1] [�0.7, 1.5]

College or more 52.4 53.0 54.1 1.8 54.5 55.1 56.0 1.5

[51.6, 53.2] [52.5, 53.6] [53.7, 54.5] [0.8, 2.7] [53.4, 55.5] [54.5, 55.7] [55.5, 56.5] [0.4, 2.6]

<HS D Cþ 6.7 6.0 6.8 0.1 3.8 4.3 6.0 2.2

[5.4, 8.0] [5.1, 6.8] [5.9, 7.7] [�1.5, 1.7] [2.5, 5.2] [3.5, 5.2] [4.8, 7.2] [0.3, 4.0]

Slope index of inequality 7.6 6.7 7.9 0.3 4.0 4.8 6.5 2.5

[6.1, 9.1] [5.7, 7.7] [6.9, 8.9] [�1.5, 2.1] [2.5, 5.6] [3.9, 5.8] [5.3, 7.7] [0.5, 4.4]

Source: author’s calculations based on NHIS 1986–2004. D ’91-’05 indicates change between the 1990–92 period and the 2004–06 period. <HS DCþ refers to

the life expectancy of the ‘college or more’ group less the life expectancy of the ‘less than high school’ group. The slope index of inequality is the estimated differ-

ence in life expectancy between ages 25 and 85 between the least educated (0th percentile) and the most educated (100th percentile). Approximate 95% confi-

dence intervals are given in brackets.
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