
In 1986, an ambitious project
was launched to study the aging
process of Union Army veterans,
the first cohort to turn 65 during the
twentieth century. Funded by the
National Institute on Aging, The
Early Indicators of Later Work
Levels, Disease and Death project
was led by a diverse team of investi-
gators, including economists, physi-
cians, a demographer, and a biological
anthropologist. After a data set was
assembled linking vast amounts of
information for a sample of Union
Army veterans, it was compared
with more recent data sets, yielding
surprising insights about how the
aging process has evolved during the
past century.

In Changes in the Process of
Aging During the Twentieth
Century: Findings and Procedures
of the Early Indicators Project,
(NBER Working Paper 9941), Robert

Fogel reports on the process and
remarkable findings of the project,
which to date have filled some 90
published papers, books, and Ph.D.
dissertations.

The starting point of the project
was to assemble a data set linking
together information from a dozen
sources — including decennial cen-
suses, military records, Union Army
pension records, and death certifi-
cates, among others — for a large
sample of 45,000 veterans. This was
no small challenge — all told, it takes
15,000 variables to describe the life-
cycle history of each veteran. The
project team devoted most of their
efforts during the first 15 years of
the project to overcoming the tech-
nical, organization, and analytical
obstacles to assembling the data.

Researchers are only beginning
to reap the rewards of the compila-
tion of this rich data source, but

early analyses have already generated
unexpected and important discover-
ies. Some of the most significant
findings relate to the incidence of
chronic diseases. Prior to this
research, the conventional wisdom
held that as life expectancy has
increased over the past century, peo-
ple have come to spend more years
plagued by debilitating chronic ill-
nesses. The Union Army data set
has provided several interesting
insights on this question.

First, it has demonstrated that
chronic illnesses affected young and
middle-aged men to a much greater
degree in the past than today.
Among Union Army volunteers,
one-quarter of men aged 20-24 and
over half of men aged 35-39 were
rejected as unfit to serve due to ill-
nesses such as cardiovascular disease
and hernias. Similarly, elderly men
were more likely to suffer from
chronic conditions in the past — of
men aged 60-64 during the 1890-1910
period, 90 percent suffered from a
chronic condition, as compared to 75
percent of same-aged men in 1994.
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Perhaps most striking, the aver-
age age of onset of various com-
mon chronic conditions increased
by 10 years over an 80-year period,
as illustrated in Figure 1, while life
expectancy increased by just 6.6
years. In sum, these facts suggest
that Americans are not only living
longer than in the past, but are also
healthier throughout the life cycle,
even in old age.

These findings have spawned
additional research aimed at under-
standing the decline in chronic ill-
ness over the past century. Some of
this work suggests that occupational
shifts and the elimination of expo-
sure to infectious diseases at a young
age were responsible for much of
the decline in conditions such as res-
piratory diseases and back pain.

Other work suggests that chronic
illnesses have not only become less
prevalent over time, but also less
likely to result in functional limita-
tions such as blindness or difficulty
walking.

Finally, a series of papers on
mortality suggest that increases in
birth weight and adult frame size,
which are likely the result of better
nutrition, have been important in
reducing mortality among infants
and adults.

The findings of this project have
led some of its lead researchers to
put forward a theory of “techno-
physio evolution,” which posits that
humans have recently gained a
degree of control over our environ-
ment that has allowed us to achieve
rapid improvements in morbidity

and mortality. If correct, one impli-
cation of this theory is that some
common assumptions used by econ-
omists — for example, that the rate
of health deterioration with age is
the same for people in different
birth cohorts — are invalid, yielding
flawed estimates of future health
costs or of the value of health inter-
ventions.

While many critical questions
about the aging process remain
unanswered, longitudinal datasets
such as the Union Army sample
provide an invaluable tool for
researchers in their ongoing search
for the answers.

The Early Indicators project was funded by
the National Institute on Aging. This
summary was written by Courtney Coile.

How Hospitals Respond to Changes in Medicare Reimbursements

Since 1984, hospitals have been
reimbursed for care provided to
Medicare patients under the
Prospective Payment System (PPS).
Under this system, hospitals receive
a fixed payment for each patient that
is determined by the patient’s diag-
nosis-related group (DRG) at the
time of admission; thus, reimburse-
ment is unaffected by the hospital’s
actual expenditures on the patient.

The motivation for switching
from the old cost-plus system, in
which hospitals were reimbursed
based on actual expenditures, to the
PPS was to provide hospitals with
better incentives to contain costs
and increase efficiency. Yet the PPS
may also provide incentives for hos-
pitals to behave in undesirable ways.
For example, if certain diagnoses are
more profitable because the reim-
bursement is larger relative to typical
treatment costs, hospitals may
respond by encouraging some types
of admission and discouraging oth-
ers, a potentially dangerous practice.
Hospitals may also practice “upcod-
ing,” switching patients from low- to
high-paying DRGs, which would
not affect patient outcomes but
would increase Medicare costs. On
the other hand, hospitals may

respond by providing higher-quality
care in high-paying DRGs.

In How Do Hospitals Respond
to Price Changes? (NBER Working
Paper 9972), Leemore Dafny exam-
ines the effect of changes in DRG-
specific reimbursement levels (DRG
prices) on coding, admissions vol-
ume, and intensity of care. Typically,
it is quite difficult to accurately meas-
ure the effect of DRG price increas-
es, as prices are usually adjusted in
response to changes in hospital
costs, generating a relationship
between DRG prices and expendi-
tures or intensity that is not neces-
sarily causal.

In her analysis, the author makes
use of a change in DRG prices that
was unrelated to changes in costs.
40 percent of DRG codes come in
pairs — for each diagnosis such as
cardiac arrhythmia, there was one
code for patients aged 70 and above
or with complications and a second
code for patients under 70 without
complications. Analysis suggested
that costs for complication-free
patients were similar regardless of
age, so the age criterion was elimi-
nated in 1988 and DRG prices were
recalibrated. This resulted in an
average 11 percent increase in DRG

prices for the top codes in each pair
(those with complications) and an
average 6 percent decrease in DRG
prices for the bottom codes.

Using the 1985-1991 Medicare
Provider Analysis and Review data, a
20 percent sample of all hospitaliza-
tions of Medicare enrollees, the
author examines how hospitals
responded to these relative price
changes. She finds that hospitals
upcoded patients to DRG codes
with large price increases, garnering
an estimated $330-$425 million in
additional reimbursement annually.
This response was sophisticated,
with more upcoding in DRGs where
the spread between top and bottom
codes had increased more. For-profit
hospitals were found to be more like-
ly to engage in upcoding.

Next, the author examines
whether hospitals responded by alter-
ing admissions volume or intensity of
care, as measured by total costs,
length of stay, number of surgeries,
number of ICU days, and in-hospital
deaths. She finds little evidence of
changes in admissions volume or
intensity of care for patients in the
affected DRGs as a result of the
price changes. However, she finds
strong evidence that hospitals spent



The Personal Responsibility and
Work Opportunity Reconciliation
Act (PRWORA) of 1996 enacted
sweeping changes in the welfare
program, including work require-
ments and lifetime limits on partici-
pation. As a result of PRWORA
and earlier state reform efforts, as
well as other factors such as a con-
current economic boom, the num-

ber of welfare recipients fell by 62
percent between 1993 and 2001,
from 14.1 million to 5.4 million.

One potential unintended con-
sequence of welfare reform may
have been to increase the number of
low-income families without health
insurance. Under the old system,
families on welfare were automati-
cally enrolled in Medicaid, a govern-
ment health insurance program for
poor women and children. After
welfare reform, women transition-
ing from welfare to work may have
taken jobs that did not offer private
health insurance benefits. While
many of these families remained eli-

gible for Medicaid, at least on a
transitional basis, they would now
have to go through a separate, unfa-
miliar application process to enroll.

In fact, there were striking
changes in the health insurance sta-
tus of low-educated single mothers
during the 1990s, as illustrated in
Figure 1 — many women moved
off of public health insurance pro-

grams, some gaining private health
insurance benefits and others becom-
ing uninsured. In Welfare Reform
and Health Insurance Coverage of
Low-Income Families, (NBER
Working Paper 10033), Robert
Kaestner and Neeraj Kaushal
explore the extent to which these
changes were the direct result of
welfare reform.

In their analysis, the authors
make use of the fact that the welfare
caseload varied dramatically during
the 1990s and that reductions in the
caseload occurred at different times
in different states, as some states
enacted earlier welfare reforms.

Using data from the Current
Population Survey for the 1992-1999
period, the authors estimate whether
living in a state with a higher welfare
caseload in a given year was associ-
ated with low-educated single moth-
ers in that state being more or less
likely to have public insurance, have
private insurance, or be uninsured.
The authors use married mothers
and single women without children,
two groups largely ineligible for wel-
fare, as control groups to assess
whether observed differences in
insurance status are the result of dif-
ferences in caseload rather than
other state-specific factors.

The authors’ findings indicate
that the 13.6 percentage point drop
in the welfare caseload between 1996
and 1999 resulted in a 3 to 4 per-
centage point decrease in Medicaid
coverage, a 2 percentage point
increase in employer-sponsored cov-
erage, and a 0.5 to 2.5 percentage
point increase in the proportion
uninsured. The authors suggest that
welfare reform may have been
directly responsible for one-third of
these changes, as they assume that
reform led to one-third of the fall in
caseload and find no evidence that
changes in caseload due to welfare
reform had a different effect on
insurance status than changes due to
other factors. The authors conduct a
similar analysis for children of these
mothers and find that the welfare
caseload drop led to a 1 to 2 per-
centage point increase in the propor-
tion uninsured.

Interestingly, these findings sug-
gest a substantially smaller increase in
the number of uninsured single
mothers as a result of welfare reform
than is suggested by “leaver” studies
that follow women as they leave wel-
fare. The authors suggest that the

Figure 1: Insurance Status of Single Mothers 
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the extra reimbursement funds on
patient care in all DRGs. This sug-
gests that hospitals may find it diffi-
cult to improve quality in specific
diagnoses only, implying that hospi-

tals will compete on overall quality
rather than trying to specialize.

This research was supported by the
National Science Foundation, the National

Bureau of Economic Research, and the
National Institute on Aging. It was sum-
marized by Courtney Coile.

The Effect of Welfare Reform on the Insurance Status and
Health of Low-Income Families

Figure 1: Insurance Status of Single Mothers
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discrepancy may be due to the fact
that leaver studies cannot measure
the effect of welfare reform on
women who are now deterred from
entering the welfare system.

Robert Kaestner and co-author
Elizabeth Tarlow extend this work
to study the effects of welfare
reform on health in Changes in the
Welfare Caseload and the Health
of Low-Educated Mothers (NBER
Working Paper 10034). The authors
suggest that welfare reform may
affect health behaviors and health
status in several ways — by encour-

aging women to switch from unpaid
household work to paid employ-
ment, by encouraging strategies to
avoid public assistance such as
cohabitation with a partner or fam-
ily member, and by affecting access
to health care.

Using the same empirical strate-
gy and data from the Behavioral
Risk Factor Surveillance System, the
authors find that welfare reform
had little effect on health, but was
associated with decreases in binge
drinking and increases in exercise.
Notably, these lifestyle improve-

ments do not appear to be the result
of employment, as they are experi-
enced equally by those who left wel-
fare for work and those who did
not. While the authors suggest that
further research would be helpful to
understand the mechanisms for
these lifestyle improvements, they
conclude that welfare reform did
not adversely affect the health of
low-educated, single mothers.

This research was summarized by Courtney
Coile.


