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The Economic Value of Improving the Health
of Disadvantaged Americans

Robert F. Schoeni, PhD, William H. Dow, PhD,
Wilhelmine D. Miller, PhD, MS, Elsie R. Pamuk, PhD

Background: Higher educational attainment is associated with better health status and longer life.

Purpose: This analysis estimates the annual dollar value of the benefıts that would accrue to
less-educatedAmerican adults if they experienced the lowermortality rates and better health of those
with a college education.

Methods: Using estimates of differences in mortality among adults aged �25 years by educational
attainment from the National Longitudinal Mortality Survey and of education-based differentials in
health status from published studies based on theMedical Expenditure Panel Survey, combined with
existing estimates of the economic value of a healthy life year, the economic value of raising the health
of individuals with less than a college education to the health of the college educated is estimated.

Results: The annual economic value thatwould accrue to disadvantaged (less-educated)Americans
if their health and longevity improved to that of college-educated Americans is $1.02 trillion.

Conclusions: This modeling exercise does not fully account for the social costs and benefıts of
particular policies and programs to reduce health disparities; rather, it provides a sense of the
magnitude of the economic value lost in health disparities to compare with other social issues vying
for attention. The aggregate economic gains from interventions that improve the health of disadvan-
taged Americans are potentially large.
(Am J Prev Med 2011;40(1S1):S67–S72) © 2011 American Journal of Preventive Medicine
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arge health disparities across SES groups in the
U.S. have received increasing attention in recent
years from researchers, the health policy commu-

ity, and the general public.1–4 For example, adults aged
5–50 years who have a college degree will on average live
years longer than those with less than a high school
ducation.1 At every age, health is better among themore
ighly educated: 75% of college-educated adults report
eing in very good or excellent health, compared to 40%
f those with less than a high school education.1

The RobertWood Johnson Foundation commissioned
his analysis in 2007 to inform the deliberations of the
ommission to Build a Healthier America.2 The eco-

rom the Institute of Social Research, University of Michigan (Schoeni),
nn Arbor, Michigan; School of Public Health, University of California,
erkeley (Dow), Berkeley, California; NORC at the University of Chicago
Miller), Bethesda; National Center for Health Statistics, CDC(Pamuk),
yattsville, Maryland
Address correspondence to: Robert F. Schoeni, PhD, Institute for Social

esearch, University of Michigan, 426 Thompson Street, Ann Arbor MI
8109. E-mail: bschoeni@umich.edu.
e
0749-3797/$17.00
doi: 10.1016/j.amepre.2010.09.032

2011 American Journal of Preventive Medicine. All rights reserved.
omic model estimates the foregone value associated
ith worse health among lower-SES groups compared to
he health of high-SES groups (with educational attain-
ent serving as the indicator of SES). Specifıcally, it cal-
ulates the annual dollar value of the gains in health and
ongevity that would accrue to American adults with less
han a college education if they experienced the lower
ortality rates and better health of their counterparts
ith a college education. Considering the economic im-
lications of a scenario in which all American adults
njoy the health status and longevity of those with a
ollege education can inform policy discussions about
nvestments to address disparities in health status. By
xpressing the health disparities in monetized form, the
agnitude of the disparities can bemore easily compared
ith other policy priorities.

ethods
wo components account for the estimate of foregone benefıts: the
reater number of years lived and the higher health status for any
iven year of life lived by more educated individuals. Estimates are
estricted to the population aged �25 years because a substantial
hare of the population aged �25 years has not completed their

ducation.
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The model uses estimates of SES differentials in mortality from
he National Longitudinal Mortality Study (NLMS) and also relies
n published estimates of SES differentials in health asmeasured by
multi-attribute health-related quality of life (HRQL) index. The
rimary measure of advantage/disadvantage is educational attain-
ent, which is strongly related to economic status, closely associ-
ted with health and mortality, and the causal effect of which has
een widely studied.5 The quality-adjusted life year (QALY) is the
nit of measurement and its value is taken from existing literature.
he resultant simulation model estimates the potential benefıts of
mproving the health of low-SES groups in the U.S.

stimating the Value of Longer Life

stimates are derived for 2006, the most recent year mortality data
ere available from the National Center for Health Statistics at the
ime of the original analysis (2007). The procedure consists of fıve
ajor steps. First, age-specifıcmortality rates by education for four
ducation groups: less than a high school education, high school
ducation, some college but less than a bachelor’s degree, and
achelor’s degree or higher, were calculated for 5-year age groups
25–29, 30–34, and so on, up through�85 years) using the NLMS.
The most recent NLMS data to construct estimates by socioeco-
omic group covered the 1988–1998 period. Becausemortality has
eclined since 1998, the estimated mortality rates from the NLMS
ere adjusted downward. Specifıcally, the change in mortality be-
ween 1993 (the midpoint of the 1988–1998 NLMS estimates) and
006 were calculated for each of the age groups. The estimated
ge-specifıc percentage decline inmortality between 1993 and 2006
as assumed to apply to each of the education groups equally
SES-specifıc mortality data after 1998 are not currently available).

able 1. Population estimates for people aged �25
ears, March 2006 CPSa

Age
(years)

<High
school

High
school

Some
college

College
degree Total

25–29 2,733 5,768 5,916 5,719 20,136

30–34 2,409 5,533 5,311 6,087 19,340

35–39 2,497 6,055 5,457 6,762 20,771

40–44 2,619 7,081 6,025 6,626 22,351

45–49 2,524 7,339 6,236 6,418 22,517

50–54 2,366 6,159 5,600 6,152 20,277

55–59 1,966 5,414 4,905 5,512 17,797

60–64 1,938 4,511 3,182 3,523 13,154

65–69 1,994 3,752 2,215 2,269 10,230

70–74 1,912 3,160 1,569 1,683 8,324

75–79 2,006 2,824 1,403 1,417 7,650

80–84 1,533 1,905 980 899 5,317

85� 1,367 1,395 570 658 3,990

25� 27,864 60,896 49,369 53,725 191,854

Values given in 1000s
PS, Current Population Survey
ecause theNLMS calculations for the two periods 1979–1989 and N
988–1998 revealed somewhat larger declines in mortality for the
ore advantaged groups, assuming identical declines across edu-
ation groups from 1993 to 2006 is likely conservative, understat-
ng the value of raising health for all American adults to the level
xperienced by the college educated.
The baseline survey of the NLMS does not include the institu-

ionalized population, a substantial limitation. As a result, the
umber of deaths and the death rates estimated in the NLMS are
ow. For 2006, the National Center for Health Statistics (NCHS)
ital statistics reports 39%more deaths than the simulated number
f deaths based on the NLMS. To account for this fact, the NLMS
eath rates were scaled up by an age-specifıc factor, with that factor
erived so as to equate the predicted number of deaths to the actual
umber of deaths reported byNCHS in 2006. The death rates for all
ducation groups were scaled up by the same factor within 10-year
ge groups. Because disadvantaged populations are more likely to
e in institutions (primarily correctional facilities and nursing
omes), this assumption is conservative. The true death rates
mong the disadvantaged populations are likely to be higher than
stimated.
The second step in the calculation, to estimate the 2006 U.S.
opulation by age and educational attainment, was based on the
006 March Current Population Survey (CPS), the best source of
nformation on educational attainment of Americans. Like the
LMS, the CPS does not include the institutionalized population;
hus it understates the number of disadvantaged people in the U.S.
ho would benefıt from increased health.
Third, the mortality rates generated in Step 1 were multiplied by

he population totals generated in Step 2 to estimate the number of
eaths in 2006 by 5-year age group for each of the educational
roups. Tables 1 and 2 report the population estimates, by age and
ducation group, along with the estimated number of deaths.

able 2. Predicted number of deaths for people aged
25 years, NLMS 2006

<High
school

High
school

Some
college

College
degree Total

5,094 7,150 4,439 3,073 19,757

5,148 8,585 5,352 4,110 23,195

6,483 11,202 8,044 6,269 31,998

10,909 18,068 11,650 10,417 51,045

14,424 31,922 22,345 13,741 82,431

20,926 36,659 23,080 21,934 102,600

24,491 42,072 35,377 28,832 130,772

32,642 54,137 36,387 27,462 150,629

46,728 64,837 34,584 30,133 176,281

63,582 79,469 34,482 36,279 213,812

103,375 111,539 54,933 53,828 323,675

114,310 119,960 59,012 50,382 343,663

256,715 240,027 92,512 112,738 701,992

704,827 825,627 422,196 399,200 2,351,850
LMS, National Longitudinal Mortality Study
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In the fourth step, the number of life years that would be gained
f people with less than a college degree experienced the lower
ortality rates of those with at least a college degree were simu-

ated. The number of deaths by age for mortality rates at current
ducation levels were projected and then compared to the number
f deaths simulated using themortality rates experienced by people
ith a college degree. Table 3 reports these estimates. Because those
ndividuals whose lives would be saved in 2006 would be expected,
n average, to live many more years beyond 2006, age-specifıc life
xpectancies were calculated. Specifıcally, life expectancies at age
25 years for gender and education groups were calculated by
-year age groups based on abridged life tables. These were con-
tructed using mortality rates estimated using the NLMS analyses
reviously described. The total number of life years saved equals
he number of lives saved in 2006, multiplied by remaining life
xpectancy, for each age and education group.
The fınal step estimated the average health state in which the

dditional life years gainedwould be lived and ascribed amonetary
alue to those quality-adjusted life years (QALYs). Nyman and
olleagues6 estimated the HRQL for various U.S. population sub-
roups from data collected in the national Medical Expenditure
anel Survey (MEPS), and their estimates were applied in this
imulation. MEPS collected health-related quality of life informa-
ionusing theEuroQoL5D(EQ-5D), amulti-attribute indexwith fıve
imensions: mobility, self-care, usual activities, pain/discomfort, and
nxiety/depression (www.euroqol.org). The index assigns weights to
ifferenthealth statesona scaleof0 to1,where0 represents the stateof
eing dead and 1 the state of optimal health. The EQ-5D has been
alued for the U.S. general, non-institutionalized population, and is
idely used internationally in estimating population HRQL.7

Nyman et al.’s estimates were used to calculate the health-related
uality of life for individuals with at least a college degree. For

able 3. Predicted number of deaths if less-educated
eople experienced mortality of people with college
egree

<High school High school Some college

1,469 3,100 3,179

1,627 3,736 3,586

2,315 5,614 5,059

4,117 11,132 9,472

5,404 15,713 13,351

8,436 21,959 19,966

10,284 28,320 25,657

15,107 35,164 24,804

26,481 49,828 29,416

41,215 68,117 33,821

76,203 107,277 53,296

85,912 106,760 54,921

234,215 239,012 97,661

512,784 695,731 374,191
xample, the average HRQL index value for a person aged 25–34 Q

anuary 2011
ears with at least a bachelor’s degree is 0.94 on the 0-to-1 scale.6

ge- and education-specifıc valuationswere based on their Table 4,
olumn 4 (evaluating all other control variables at their means).
he scale calculated from this model was multiplied by a $100,000
aluation for each life year in optimal health to estimate theHRQL-
djustedmonetary value of a life year at a given age for people with
t least a bachelor’s degree. The benchmarkwas $100,000 because it
s a common, arguably conservative, value of a healthy life year8

see Table 4).
Note that the Nyman study’s education categories were col-

apsed in order to map them into three categories available in the
arch CPS and the NLMS.6 Specifıcally, GED, high school degree,
nd “other degree” categories are collapsed into “high school or
ome college,” and bachelor’s degree and graduate degree are col-
apsed into “at least a bachelor’s degree.” Individuals with less than
high school education remain a single group.
To express future amounts in present-value terms, a discount of

% is used, consistent with the recommendation of the U.S. Panel
nCost-Effectiveness inHealth andMedicine11 and theU.S. Offıce
fManagement and Budget guidelines for economic evaluations.12

stimating the Value of Improved Health Status

n addition to mortality differences, the less-educated groups also
uffer from worse health than more highly educated groups every
ear before they die. Estimates of the value of foregone benefıts
rising from the poorer health status among disadvantaged popu-
ations were again based on estimates of HRQL for various educa-
ion groups as described above.6On average, HRQL for individuals
ith at least a bachelor’s degree differs from that of individualswith
ess than a high school education by 0.062 points on the 0 to 1
Q-5D scale; the gap between individuals with at least a bachelor’s
egree and individuals with a high school education or some col-
ege (but not a bachelor’s degree) is 0.032. Again, assuming that a
ear lived in optimal health is valued at $100,000, the discrepant
ALYweights imply health differences valued at $6200 and $3200,
espectively, per year per person.
These monetary differentials are then multiplied by the number
f adults aged �25 years with less than a high school education
27,864,000 in Table 1) and the number with a high school educa-
ion or some college (60,896,000 plus 49,369,000 in Table 1), re-
pectively, and then added together.

able 4. Sensitivity analysis: alternative values of a
ALY

Varying the Value of a QALY. Assessing sensitivity to the
$100,000/QALY assumption is straightforward. Using a
lower measure of $50,000/QALY (commonly used dating
back to the early 1980s, when nominal prices were half of
today’s level) would cut the current dollar estimates in half.
Using a higher measure such as $200,000/QALY would
double the estimates. Evidence suggests that even $200,000
may be conservative. A literature review by Hirth and col-
leagues9 finds a median estimate of $265,000 per QALY in
1997 dollars using willingness-to-pay methods. Furthermore,
arguably, QALY estimates should be adjusted for inflation,
implying an even higher threshold when expressed in today’s
dollars.10
ALY, quality-adjusted life-year

http://www.euroqol.org


R
T
a
b
l
r
l
a
b
m
a
r
d
o
l
a
$
d
m

D
T
t
w
S
t
h
A

b
a
a
e
e
f
t
t
o
p
t
b

2
i
m
d

b
s
p
e
Q
m
t
c
e
a
t
g
a
g
t
e
l
t
$

a
U
a
i
o
h
a

e
f
e
g

b
m
s
i
n
d
a
S
g
s
h
b
i
�

T
d

S70 Schoeni et al / Am J Prev Med 2011;40(1S1):S67–S72
esults
he model estimates imply substantial foregone benefıts
ssociated with disparities in both mortality and HRQL
etween less-educated American adults and those with at
east a college education. First, bringing the mortality
ates of people with less than a high school education in
ine with the lower prevalence of individuals with at least
bachelor’s degree would lead to benefıts in 2006 of $221
illion. The benefıts that would accrue to improving the
ortality of people with a high school or some college
mount to $272 billion. Summing the gain frommortality
eduction across all groups with less than a bachelor’s
egree amounts to $493 billion per year (Table 5). Sec-
nd, bringing theHRQL or health status of all adults with
ess than a bachelor’s degree up to that of those who have
t least a bachelor’s degree would create gross benefıts of
527 billion. Adding this value to the foregone benefıts
ue to the mortality effect ($493 billion) leads to an esti-
ated annual foregone benefıt of $1.02 trillion.

iscussion
his simulation model suggests that, expressed in mone-
ary terms, the foregone benefıts associated with the
orse health of less-educated populations are quite large.
pecifıcally, the annual economic value that would accrue
o disadvantaged (less-educated) Americans if their
ealth and longevity improved to that of college-educated
mericans is $1.02 trillion.
Despite the challenges inherent in calculating foregone
enefıts, other studies using different assumptions and
nalyzing different populations and dimensions of SES
lso estimate large economic impacts.13–15 Mackenbach
t al.16 concluded that, in the European Union (EU),
ducation-based health disparities resulted in very large
oregone economic benefıts. Specifıcally, they estimated
hat foregone benefıts associated with differences inmor-
ality andhealth status between the top andbottomhalves
f the education distribution totaled roughly €1 trillion
er year, or 9.5% of the EU GDP. The analogous calcula-
ion for the U.S., using this study’s estimate of foregone

able 5. Foregone benefits associated with health
isparities by education, 2006

Education
group

Mortality
effect ($)

Morbidity/
health status

effect ($) Total ($)

�High school 221 billion 173 billion 393 billion

High school and
some college

272 billion 354 billion 627 billion

Total 493 billion 527 billion 1,020 billion
enefıts, is 7.7% of GDP (which was $13.195 trillion in n
006).While the approach in this study and the approach
n the EU study are not strictly comparable, both esti-
ates imply that the economic impact of educational
isparities is very large.
Lost earnings represent a key component of foregone
enefıts. Some additional years of life would have been
pent working and earning income. In addition, healthier
eople are likely to have higher earnings. The value of lost
arnings is, theoretically, subsumed in the $100,000/
ALY fıgure, although this study did not directly esti-
ate the lost earnings and reduction in GDP, and con-

roversy persists as to whether or not lost earnings are
aptured in the QALY valuation.17 The EU study, how-
ver, did attempt to quantify lost earnings (which the
uthors term “capital goods,” in contrast to “consump-
ion goods,” analogous to this study’s estimate of fore-
one benefıts), and its estimates imply lost earnings that
re 1.35% of EU GDP. The ratio of lost earnings (“capital
oods”) to foregone benefıts (“consumption goods”) in
he EU study is 1 to 7. Applying the EU ratio to the
stimate of foregone benefıts in this study suggests that
ost earnings from education-based health disparities in
he U.S. would be roughly $146 billion annually (i.e.,
1.02 trillion/7).
Another recent study examined the economic burden

ssociated with racial and ethnic health disparities in the
.S.18 While the approach here is quite different, the
uthors of the study examining racial and ethnic dispar-
ties estimate a very large economic burden ($1.24 trillion
ver 3 years, 2003–2006), stemming from the worse
ealth and mortality for African Americans, Hispanics,
nd Asians, compared with that of non-Hispanic whites.
To be clear, these estimates do not capture the causal

ffects of education on health. Instead, they estimate the
oregone benefıts if indeed the less-educated individuals
xperienced the same health and mortality as the college
raduates.
For several reasons, the estimate of potential foregone
enefıts among American adults of lesser education is
ost likely a lower bound on the foregone benefıts to
ociety as a whole due to SES-related health status dispar-
ties. First, the estimates do not reflect the broader eco-
omic benefıts to families and society of reducing health
isparities; they represent only the value of worse health
nd shorter lives for the individuals directly affected.
econd, the estimated gaps in health across education
roups rely on models that control for income, marital
tatus, and race/ethnicity.6 Simple age-adjusted gaps in
ealth across education groups, which would be prefera-
le, are likely to be larger. Third, the estimates do not
nclude disparities in health status among people aged
25 years, a group that was excluded because many have

ot completed their education.

www.ajpm-online.net
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Fourth, the estimates presume that themortality dispari-
iesbyeducationamong the institutionalizedpopulationare
imilar to those among the non-institutionalized popula-
ion. By scaling up the NLMS-based mortality estimates so
hat the predicted number of deaths equaled the number of
eaths (institutionalized plus non-institutionalized) as esti-
ated by NCHS using vital statistics, the mortality esti-
ates attempted to account for this limitation of the
LMS data. However, the value of health status differen-
ials among those alive is based on population estimates
rom the CPS, which does not include the institutional-
zed population. Finally, the exercise does not incorpo-
ate intergenerational effects such as the poorer health
xperienced by children of less-educated mothers.1

It is important to recognize that QALYs imperfectly
apture the value of health.Health-related quality of life is
iffıcult to measure and even harder to value. Further-
ore, the theoretic basis for using QALYs is not well
eveloped except under strong assumptions.11,19 Despite
hese concerns, the QALY metric has been found to be a
seful tool both for health services and public health
olicy and research, and in making decisions about reg-
lating risks to human health and safety.20

There are also counterbalancing factors that may tend
oward overestimation of benefıts thatwould accrue from
aising the health status of less-than-college-educated
mericans to that of college graduates. Some portion of
ducation gradients may capture effects due to omitted
actors other than education, or reverse causation; for
xample, some less-educated individuals likely have ob-
ained less education due to congenital health problems
nrelated even tomother’s SES.However, a vast literature
as consistently found education effects on health to be
obust after controlling for a wide range of confounders.5

urthermore, analyses such as instrumental variables es-
imates in Lleras-Muney21 have found cross-sectional
omparisons to underestimate the education effects
ound in more plausibly causal models.
Thus substantial evidence supports the validity of us-

ng cross-sectional educational differences in health and
ortality, such as the estimates from Nyman et al.6 With

hat said, the gaps in health and mortality that are re-
orted here should not be interpreted as representing
ausal effects on health and mortality of raising educa-
ion. At the same time, the estimates highlight the sub-
tantial value of the healthier and longer life that socio-
conomically disadvantaged Americans are missing,
ompared to their better-off counterparts.
Finally, the estimates do not include the costs of poli-

ies and programs to raise educational attainment or
therwise eliminate the health disparities seen between
ess- and more-educated Americans. Related work does

ompare health benefıts to educational costs.14,19,22 A full

anuary 2011
ccounting of costs and benefıts of any treatments, pro-
rams, or policies designed to improve the situation of
isadvantaged populations should be conducted to deter-
ine their cost effectiveness.
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