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. Introduction

Does the removal of high-cost individuals from private insur-
nce markets lead to greater coverage for individuals who are
imilar but not as high cost? In theory, if removing high-cost
ndividuals reduces the range of hidden information in insurance

arkets, then it will dampen insurers’ incentives to protect them-
elves against adverse selection. As incentives to protect against
dverse selection decline, pooling increases, which benefits the
igh-cost individuals who remain (Newhouse, 1996).

The answer to this question is central to current health policy
ebates. Subsidies for insurance for the chronically ill, for example,
eek to provide high-cost individuals with coverage at something

ike a community rate, but without forcing low-cost individuals to
nance the cost through their purchase of insurance (Swartz, 2003;
olahan et al., 2003). The general equilibrium effect of these subsi-
ies, however, depends on how they affect the form and extent
f coverage in the broader insurance market. Yet, despite this,
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chool of Business) and Law School and Senior Fellow (Hoover Institution), Stanford
niversity, and Research Associate, National Bureau of Economic Research.
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here is little empirical evidence how such policies might per-
orm.

In this paper, we assess an historical example of a policy inter-
ention of this sort, the extension of Medicare to the disabled, on
he private insurance coverage of non-disabled individuals. In 1973,
ongress extended Medicare benefits to beneficiaries of the Social
ecurity Disability Insurance (SSDI) program; prior to then, there
as no uniform, comprehensive public insurance program for the
isabled. More important for the purposes of our study, extending
edicare to the disabled also had the effect of removing high-cost

ndividuals from the broader pool of the privately insured.
No empirical evidence exists of the impact of this policy, or

imilar policies, on the private insurance coverage of non-disabled
ndividuals. We use data on insurance coverage from the Panel
tudy of Income Dynamics (PSID) from before and after the exten-
ion of Medicare to the disabled to estimate the effect of the
rogram on private insurance coverage rates in the broader pop-
lation. We find that the insurance coverage of individuals who
ad a health condition that limited their ability to work increased
ignificantly in states with high versus low rates of SSDI benefi-
iaries. These “work-limited” individuals included, but were not
imited to, SSDI beneficiaries. The increase in the number of work-
imited individuals with insurance was far greater than the number

f Medicare eligibles. Thus, the expansion of Medicare not only
ncreased coverage among the targeted population of the disabled,
ut also among people who were similarly situated but less seri-
usly impaired, suggesting the potential usefulness of subsidies to
igh-cost individuals in promoting insurance coverage generally.

http://www.sciencedirect.com/science/journal/01676296
http://www.elsevier.com/locate/econbase
mailto:fkessler@stanford.edu
dx.doi.org/10.1016/j.jhealeco.2010.02.002
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were a proportion of the total that was random across states, this
would further bias our estimate towards zero.) Our stratification
of states would only bias us in favor of finding an effect if states
with expanding private insurance markets also had an expand-
J.F. Cogan et al. / Journal of He

Then, we use data from the Health Insurance Council2 from
970 to 1980 to estimate the effect of the extension of Medicare
n private insurance comprehensiveness. As we discuss below, the
ame model that predicts that the extension of Medicare could have
pillover effects also predicts that it could lead to increases in the
omprehensiveness of coverage. We find that the comprehensive-
ess of private health insurance increased significantly after versus
efore the extension of Medicare in states with high versus low
ates of SSDI beneficiaries.

Our analysis proceeds in the next five sections. Section 2
resents a theoretical framework that explains how targeted subsi-
ies for health insurance can have effects in the broader population.

n Section 3 we discuss the data we use for our analysis, describe our
ethodological approach, and present tabular results which show

vidence of a large impact of the extension of Medicare on non-
isabled coverage rates. We embed this analysis in a more general
conometric model in Section 4 and present results. In Section 5,
e estimate the effect of the extension of Medicare on the scope of

he policy offerings of private insurers. Section 6 concludes.

. Theoretical framework

The canonical Rothschild and Stiglitz (1976) model of insur-
nce markets has two key predictions: heterogeneous individuals
annot exist in the same insurance plan, and high-cost indi-
iduals obtain the insurance they most prefer. In this model,
ubsidies to high-cost individuals have no effect on anyone other
han the targeted group. Yet, in practice, the stark predictions of
othschild–Stiglitz do not occur. In general, it is high-cost individu-
ls (not low-cost individuals) who have greater difficulty obtaining
heir desired level of insurance. This suggests that the canonical

odel may be a poor tool for predicting the consequences of tar-
eted subsidies.

Newhouse (1996) shows how extending Rothschild–Stiglitz to
nclude contracting costs makes the model more realistic. In New-
ouse’s model, fixed costs to writing separate types of insurance
olicies can make it profitable to offer a policy that both high- and

ow-cost individuals will buy. If these fixed costs are large enough,
hen it will not pay for an insurer to move from a pooling equilib-
ium to one that segregates the two types.

The Newhouse model also generates several intuitive compara-
ive static results. First, increases in the transaction costs of writing
eparate contracts or, equivalently, decreases in the range of types
n the market leads to increases in the extent of pooling. Greater
ooling, in turn, means lower premiums and higher coverage rates
or high-cost individuals. Second, decreases in the range of types in
he market increases the comprehensiveness of insurance policies
hat are offered in equilibrium. Transaction-cost induced pooling
onstrains the generosity of plans that can be profitably offered,
ecause low-cost individuals prefer less than full insurance; but as
he types become more similar (holding transaction costs constant)
he scope of insurance that will support pooling increases.

Targeted subsidies have the effect of decreasing the effective
ange of types in the market, either by offsetting the expected
edical expenses of high-cost individuals or by removing such

ndividuals from the market entirely. Thus, subsidies may have
pillover effects on those who are untargeted but similar. In this

aper, we test this prediction: whether the extension of Medicare
o the disabled increased the coverage of non-disabled individuals
ith high expected costs and increased the scope of health insur-

nce offered in the market. To date, no work has provided empirical

2 The Health Insurance Council became the Health Insurance Association of Amer-
ca, which later became America’s Health Insurance Plans.
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vidence of such a scheme’s incentives. This paper seeks to fill this
ap. We examine a “natural experiment” from the recent past —
he extension of Medicare in 1973 to disabled individuals receiv-
ng SSDI. This policy had the effect of removing individuals with
igh expected health costs from private health insurance pools.
e estimate the impact of this policy on the coverage of both the

opulation at large and a high-cost segment of the population who
as at risk of becoming, but had not yet necessarily become, dis-

bled — individuals who are limited in the kind or amount of work
hey can do (“work-limited” individuals). We compare trends in
overage of these individuals before versus after the extension of
edicare in states with large versus small SSDI populations. In so

oing, we can assess the potential effectiveness of subsidization
f high-cost individuals as a policy to improve the functioning of
rivate markets.

. Data and estimation approach

.1. Data

To identify health insurance coverage rates, we use data from
he Panel Study of Income Dynamics (PSID), waves 2–5 and 13 (that
s, 1969–1972 and 1980).3 In each of these years, the PSID asked
eads of household whether they were “covered by some hospi-
al or medical insurance, like Blue Cross” except in 1980, when it
sked whether they were “covered by some hospital or medical
nsurance, like Medicare, Blue Cross, or Blue Shield.” (The health
nsurance question was not asked in any year 1973–1979.) Our
ample is limited to persons age 64 or less, and we omitted all indi-
iduals whose response to this question was missing. In each of
hese years, the PSID also asked heads of household whether they
ad a “physical or nervous condition that limits the kind or amount
f work” they could do. In 1980, 15.7% of the population answered
es to this question (in all years, 16.1% answered yes); we classify
hese individuals as “work-limited” in our subsequent analysis.

Ideally, to measure each state’s density of high-cost individu-
ls who would be removed from the private insurance market by
he extension of Medicare, we would use the number of nonelderly
SDI beneficiaries who would be eligible for Medicare per nonelderly
esident. However, only the total number of nonelderly SSDI ben-
ficiaries per nonelderly resident is available. Because the latter
ncludes individuals who have been on SSDI for less than 29 months
and therefore are not eligible for Medicare), the former is a more
ccurate measure of the differential impact across states of the
xtension of Medicare to the disabled. However, if anything, our
se of an imperfect proxy in this context is likely to lead us to
nderstate the effect of interest. If the number of SSDI beneficiaries
ho would be eligible for Medicare were a proportion of the total

hat was constant across states, then our estimate would under-
tate the true magnitude by the inverse of this proportion. (If the
umber of SSDI beneficiaries who would be eligible for Medicare
3 The PSID is a longitudinal survey of a representative sample of U.S. individuals
nd their families, started in 1968. Data are collected annually, and the data files con-
ain the full span of information collected over the course of the study. The study’s
riginal households constitute a national probability sample of U.S. households as of
967. Its rules for following household members were designed to maintain a rep-
esentative sample of families at any point in time as well as across time. The most
etailed information is collected each year about the heads of family units. Around
he time that Medicare was extended to the disabled, data on health insurance was
sked only of heads, and only in 1969, 1970, 1971, 1972, and 1980.
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Table 1
Variables used in analysis, Panel Study of Income Dynamics, Heads of household,
means and (standard deviations).

1969–1972 1980

Covered by insurance 0.832 0.840
Has condition limiting

kind or amount of
work

0.163 0.157

Family income
$8000–$24,999
(1980$)

0.511 0.486

Family
income > $24,999
(1980$)

0.363 0.360

Professional/technical
occupation

0.236 0.273

Self-employed 0.050 0.018
Not in labor force 0.117 0.152
High-school education 0.311 0.364
Some college 0.158 0.181
College or postgraduate

degree
0.144 0.195

Female 0.204 0.244
Black 0.112 0.126
Veteran 0.391 0.311
Age 41.03 (12.76) 39.24 (12.82)
Family size 3.441 (1.976) 2.862 (1.575)
Medicaid/population in

state of residence
0.084 (0.054) 0.102 (0.038)

State average income 8,813 (1,313) 10,058 (1,258)
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for respondents who were work-limited. The effect of Medicare’s
expansion on this population is far more dramatic: The coverage
rate in high-disability states rose by 20.2 percentage points, from
57.7 to 77.9%. The coverage rate in low-disability states rose also,
per capita (1980$)
N 16,747 5,655

otes: Reported statistics are calculated using PSID population weights.

ng proportion of SSDI beneficiaries who would be eligible for
edicare.
We also matched data on the number of nonelderly Medicaid

eneficiaries by state for the years 1969, 1972, and 1980 (we cal-
ulated data for years 1970 and 1971 by linear interpolation).

e divided the number of Medicaid beneficiaries by each state’s
onelderly population to get state Medicaid enrollment rates. We
ontrol for Medicaid enrollment rates in estimating the effect of
he extension of Medicare for two reasons. First, and most impor-
ant, the survey question underlying our dependent variable is
mbiguously worded. Ostensibly, the question was intended to
easure private insurance coverage, but could be interpreted to

nclude coverage by Medicaid. Because we are seeking to identify
he effect of the extension of Medicare on private coverage, not pri-
ate plus Medicaid coverage, we include Medicaid enrollment as a
ontrol variable. Second, even if the survey question measured only
rivate insurance coverage, the endogeneity of state Medicaid poli-
ies, combined with Medicaid crowd-out, could lead to correlation
etween the number of SSDI beneficiaries and private insurance
overage. This result could occur, for example, if Medicaid enroll-
ent is positively related to a state’s disability rate, and increases

n Medicaid lead to decreases in private insurance coverage.
Table 1 presents descriptive statistics on the PSID popula-

ion that we analyze. The first row of the table shows that most
onelderly heads of household are covered by insurance and that
his share remained roughly constant over our study period. The
econd row shows that, according to the PSID, roughly 16% of the
opulation report themselves to be work-limited, and that this
hare too remained roughly constant over the 1970s.

Table 2 shows how we classify states based on their rates of SSDI

eceipt. We coded a state as “high disability” if its disability rate in a
iven year was above the population-weighted median; we coded
t as “low disability” if its disability rate was below the median.
he first row contains the list of states in each study year that have
bove the population-weighted median level of SSDI. The remain-

e
s

ig. 1. Trends in insurance coverage rates in high- versus low-disability states,
espondents with and without a work limitation, heads of household, Panel Study
f Income Dynamics, 1969–1972 and 1980.

ng rows provide the median SSDI rate, the 25–75th interquartile
ange of SSDI rates, and the average SSDI rates in high- and low-
isability states. In 1980, for example, the median rate of SSDI
eceipt was 1.37% (based on the interquartile range of 1.21, 1.52%).

.2. The effect of Medicare for the disabled on private insurance
overage rates

Fig. 1 presents the basic results of our analysis. Fig. 1 contains
our lines, each representing the trend in coverage rates over the
969–1980 period for one of four types of individuals. The top line
resents coverage for individuals from a low-disability state who
ere not work-limited; directly below it is the line for individuals

rom a high-disability state who were not work-limited. Insurance
overage rates follow the pattern that the Newhouse model would
redict. When there is partial pooling, areas with a disproportion-
te number of high-cost individuals have lower coverage overall.
he bottom two lines present coverage rates for work-limited
ndividuals from low- and high-disability states, respectively. Con-
istent with pooling being only partial, work-limited individuals
ave lower coverage rates overall. The striking feature of this graph,
owever, is the discontinuity in coverage rates for work-limited

ndividuals from high-disability states, which rose dramatically by
980, after the extension of Medicare.

Table 3 presents these same results in tabular form with stan-
ard errors allowing for arbitrary correlation of coverage rates
cross individuals within a state over time.4

The top panel of the table presents coverage rates for respon-
ents who were not work-limited; the bottom panel presents the
ame data for those who were work-limited. The top panel shows
hat the insurance coverage rate for heads of household who were
ot work-limited fell by 2.3 percentage points less in high- ver-
us low-disability states, although the difference is not statistically
ignificant. The coverage rate in high-disability states declined by
.3 percentage points, while the coverage rate in low-disability
tates declined by 2.6 percentage points. The difference in trends
n coverage between these two types of states is the difference-in-
ifference (DD) estimator of the effect of the expansion of Medicare.

The bottom panel of the table presents the same coverage rates
4 Bertrand et al. (2004) show that the standard errors of difference-in-difference
stimators assuming independence of individual observations are, in general, incon-
istent.
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Table 2
States with high (above-median) disability rates.

1969 1970 1971 1972 1980
AL AR AZ CA FL GA KY
LA ME MO MS NC OK
OR PA SC TN VA WV

AL AR AZ CA DC FL GA
KY LA ME MO MS NC
NY OK OR PA SC TN VA
WV

AL AR AZ CA DC FL GA
KY LA ME MO MS NC
NM OK OR PA SC TN VA
VT WV

AL AR AZ CA DC FL GA
KY LA ME MO MS NC
NM OK OR PA SC TN VA
VT WV

AL AR AZ DE FL GA KY
LA ME MO MS NC NY
OH OK PA RI SC TN VA
WV

Population median
disability rate [25–75th
interquartile range]

0.0075 [0.0064, 0.0081] 0.0079 [0.0070, 0.0087] 0.0083 [0.0074, 0.0096] 0.0090 [0.0081, 0.0107] 0.0137 [0.0121, 0.0152]

Average disability rate in
above-median states

0.0089 0.0094 0.0103 0.0113 0.0162
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Average disability rate in
below-median states

0.0064 0.0066

ote: Rates are calculated using PSID population weights. Source: Social Security Bu

ut by only 1.7 percentage points. For work-limited individuals,
hen, the DD estimator of the effect of the expansion of Medicare is
8.5 percentage points (with a heteroscedasticity-consistent stan-
ard error allowing for within-state correlation of residuals of 4.5
ercentage points).

The final row of the table presents the difference between
hese two DD estimates — that is, the difference in trends in
overage for work-limited versus not work-limited individuals in
igh- versus low-disability states. This difference-in-difference-

n-difference (DDD) estimator of the effect of Medicare is 16.2
ercentage points (with a standard error of 3.6 percentage points).
he DDD estimator is more conservative than the DD estimator
n the work-limited population. The DDD estimate assumes that
he difference in trend coverage between high- and low-disability
tates for not work-limited individuals was not due to the change
n Medicare coverage policy.

The DDD estimate of the increase in coverage due to the exten-
ion of Medicare is much larger than number of people actually
overed by the program itself. In 1980, the average SSDI rate
population-weighted according to the PSID) in high-disability
tates was 1.7 percentage points, as compared to an average in
ow-disability states of 1.2 percentage points (not in any table).
ccording to the simple DDD estimate, then, the 0.5 percentage
oint of additional coverage offered by Medicare’s expansion led
o a total of 2.5 percentage points of additional insurance cover-
ge (0.025 = 0.162 percentage point increase in coverage × 0.157
f population that was work-limited in 1980). In other words, the
xtension of Medicare to the disabled led to 2 percentage points
0.02 = 0.025 − 0.005) of additional private insurance coverage.

These simple estimates, however, do not account for time-
arying differences across states that may be correlated with
ifferences in disability and private insurance coverage rates. For
xample, state Medicaid enrollment rates may have changed across
tates during this period due to changes in state-specific eligibil-
ty rules or other Medicaid policies. Alternatively, the differential
ncrease in coverage of the work-limited in high-disability states
ould be due to differences in trends in macroeconomic factors at
he state or regional level. Finally, the observed coverage effects
ould be due to changes in the composition of individuals or jobs,
r the labor- or insurance-market opportunities of particular types
f individuals, in high- versus low-disability states.

. Econometric models and results
.1. Models

To explore these possibilities, we specify a model of insurance
overage. We analyze individual heads of household i = 1, . . ., N in
tates j = 1, . . ., 50 for the years t = 1969, 1970, 1971, 1972, 1980.

a
p
s
r
e

073 0.0081 0.0118

, Table Q-14, June 1970, December 1970–1973, December 1981–1982.

n individual has characteristics Xijt that include age, gender, race,
eteran status, family size, family income, education, occupation,
hether self-employed, and whether out of the labor force. We
efine age as a series of indicator variables denoting whether the

ndividual is age 25–34, age 35–44, age 45–54, or age 55–64 (age
5–24 is the omitted group). We define family income as two indi-
ator variables, one for families with incomes between $8000 and
24,999 (in 1980 dollars), and one for families with incomes greater
han $24,999 (income less than $8000 is omitted group). We define
ducational attainment as a series of indicator variables denoting
hether the individual is high-school educated, has some college

ducation, or is a college graduate (less than high-school educa-
ion is the omitted group); occupation is an indicator variable for
hether the policyholder is a professional or technical worker (all

ther occupations are the omitted group). We use the variable Wijt
o capture whether an individual is work-limited.

Our models specify insurance coverage, Cijt, as a function of
tate fixed effects, ˛j, and time-fixed effects, �t; state Medicaid
nrollment rates and average income, Mjt; the characteristics of
ndividuals, Xijt and Wijt; a variable capturing the state’s SSDI enroll-

ent rate, Djt; interactions between Djt, Wijt, and an indicator for
980 (the only study period after the extension of Medicare); and
n individual-specific error term εijt:

ijt = ˛j + �t + ıMjt + Xijtˇ + Wijt� + �1Djt + �2(Djt × Wijt)

+�3(Wijt × It(t = 1980)) + �4(Djt × It(t = 1980))

+�5(Djt × Wijt × It(t = 1980)) + εijt . (1)

he coefficient �5 is the DDD effect of the extension of Medicare
that is, the differential trend in coverage in high- versus low-

isability states, for work-limited individuals relative to those who
re not work-limited.

.2. Results

Table 4 reports estimates of �, � , and ı from Eq. (1). The
esults show that the simple DD and DDD estimators from Table 3
resent an accurate portrait of the effect of the expansion of Medi-
are. Results in column (2) show that moving from a low- to a
igh-disability state leads to a 13.3 percentage points increase in
he coverage of work-limited versus not work-limited individu-
ls (with a standard error of 3.6 percentage points), controlling for
tate- and year-fixed-effects, the state’s Medicaid coverage rate and

verage income, and a variety of individual characteristics. Com-
aring column (1) to column (2) shows that the results are not
ensitive to the inclusion of individual characteristics Xijt. We also
e-estimated models (1) and (2) without controls for state Medicaid
nrollment rates; this did not change the results at all.
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The results in column (4) show that the estimated effect declines
n a linear specification, but it remains economically and statisti-
ally significant. According to that model, an increase in the state
SDI rate of 0.5 percentage point leads to a 7.8 (=0.5 × 15.7) per-
entage points increase in the coverage of work-limited versus not
ork-limited individuals (standard error 3 percentage points). By

omparison, the results in column (2) suggest that an increase in
he state SSDI rate of 0.5 percentage points from 1.2 to 1.7 percent-
ge points leads to a 13.3 percentage points increase in the trend
n relative coverage rates.

.3. Validity checks

To investigate the validity of these results, we re-estimate Eq.
1) on four different subsamples. Simply controlling for individu-
ls’ background characteristics, state- and time-fixed effects, and
tate average income and Medicaid enrollment may not eliminate
he influence of omitted factors on the DDD estimate of the effect
f the extension of Medicare. This could be true if the level of
evelopment of high-disability states changed in a way that was
ot fully captured by average income. It could also be true if the

nsurance coverage of individuals with a particular characteristic
hanged across states and over time due to some factor other than
he extension of Medicare. African-Americans (due to the expanded
nforcement of civil rights laws) or veterans (due to the changes in
olicy or practice after the Vietnam war), for example, may have
een disproportionately represented in high-disability states and
njoyed expanded access to jobs or insurance over this period for
easons having nothing to do with Medicare. Finally, it could be true
f the characteristics of heads of household in 1980 changed in some
ther, unobservable way from the characteristics in 1969–1972
n a way that was correlated with insurance coverage and state
isability rates.

Table 5 presents results from these analyses. Each column of
he table re-estimates the model underlying column (2), Table 4,
n a differently-restricted subsample. The first column of the table
mits all residents of Southern states (using the Census bureau’s
efinition of the South: DE, DC, FL, GA, MD, NC, SC, VA, WV, AL, KY,
S, TN, AR, LA, OK, and TX). The point estimate of the effect of inter-

st rises (although is certainly within two standard deviations of the
ffect in column (2), Table 4). Column (2) omits African-Americans,
nd column (3) omits veterans. The magnitude of the effect of inter-
st declines slightly in these specifications, but is still statistically
ignificant and indistinguishable from the effect on the full sam-
le. Column (4) takes advantage of the panel nature of the PSID
nd restricts the sample to only those individuals who were head
f a respondent household in 1980 and at least one of the years
efore the extension of Medicare (1969–1972). Estimates from this
ample hardly change at all, indicating that changes in unobserved
ifferences across individuals is unlikely to be driving the results.

. The effects of the extension of Medicare on the
omprehensiveness of coverage

Nevertheless, it is still possible that our results could be gener-
ted by an unobserved process that is correlated with both changes
n private insurance coverage rates and changes in disability rates
cross states. To further investigate this concern, we test whether

ifferences in trends in disability rates across states affect the com-
rehensiveness of private insurance, as economic theory suggests
hat it should. If the extension of Medicare to the disabled increased
rivate insurance coverage rates by increasing the extent of pool-

ng, then it should have increased the scope of coverage as well.
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Table 4
The effect on insurance coverage rates of extending Medicare to the disabled, Panel Study of Income Dynamics, 1969–1972 and 1980.

Dependent variable = 1 if has insurance coverage

(1) (2) (3) (4)

Effect of Medicare extension
Work-limited × high-disability state × 1980 0.164*** (0.037) 0.133*** (0.036)
Work-limited × state disability rate × 1980 22.377*** (7.197) 15.697*** (6.007)

Lower-level interaction terms
High-disability state × 1980 −0.018 (0.024) −0.017 (0.023)
High-disability state × work-limited −0.089*** (0.029) −0.050** (0.022)
High-disability state 0.000 (0.020) 0.015 (0.020)
State disability rate × 1980 −1.377 (5.106) −6.015 (5.391)
State disability rate × work-limited −17.849*** (5.415) −9.282** (3.690)
State disability rate −4.649 (8.054) 10.775 (10.194)
Work-limited × 1980 0.044 (0.031) 0.080*** (0.028) −0.089 (0.098) −0.022 (0.087)
Work-limited −0.165*** (0.025) −0.057** (0.016) −0.059 (0.053) −0.003 (0.035)

State Medicaid/pop rate −0.509*** (0.154) −0.262* (0.156) −0.493*** (0.139) −0.269* (0.152)

In regression but not reported in table State, year FE State, year FE State, year FE State, year FE
Individual controls Individual controls
State average income State average income
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ote: Individual controls include age 25–34, age 35–44, age 45–54, age 55–64 (omitt
roup is family income <$8000); high-school education, some college, college or
mployment status; out of the labor force status; Black (race); female; veteran stat
nd 1 percent levels, respectively.

To investigate whether this was so, we use data from the Health
nsurance Council from 1970–1980. We construct a measure of the
omprehensiveness of coverage in state j at year t, Qjt, equal to the
umber of people with coverage for hospital and general medi-
al expenses divided by the number who were reported to have
ad coverage for hospital expenses. Early health insurance policies
ffered only coverage for hospital stays, but over the 1970s, poli-
ies began to include a wider range of services. We specify Qjt as
function of state fixed effects, ˛j, and time-fixed effects, �t; state
edicaid enrollment rates, Mjt; hospital insurance coverage rates

jt; a variable capturing the state’s SSDI enrollment rate, Djt; inter-
ctions between Djt and indicator variable(s) for periods after the
xtension of Medicare; and a state-year error term εjt:

jt=˛j+�t+ıMjt+ˇCjt+�1Djt+�2(Djt × It(t ≥ 1973)) + εjt (2a)
jt = ˛j + �t + ıMjt + ˇCjt + �1Djt + �2(Djt × It(1975 ≥ t ≥ 1973))

+�3(Djt × It(t ≥ 1976)) + εjt (2b)

h
t
l
e
a

able 5
he effect on insurance coverage rates of extending Medicare to the disabled, Panel Study

Dependent variable = 1 if has

(1)

Effect of Medicare extension
Work-limited × high-disability state × 1980 0.196*** (0.040)

Lower-level interaction terms
High-disability state × 1980 −0.017 (0.020)
High-disability state × work-limited −0.063** (0.025)
High-disability state 0.018 (0.021)
Work-limited × 1980 0.083*** (0.030)
Work-limited −0.052*** (0.019)

State Medicaid/pop rate −0.204 (0.152)

Sample Except residents of
Southern states

N 12,931

ote: In regression but not reported in table are state- and year-fixed-effects; all individu
up is age 18–24); family income $8000–$24,999, family income >$24,000 (omitted
(omitted group is less than high school); professional/technical occupation; self-
d family size. Also see note to Table 3. *, **, and *** denote significance at the 10, 5,

nd

jt=˛j+�t+ıMjt+ˇCjt+�1Djt+�2(Djt × It(t ≥ 1976))+εjt . (2c)

ach of these specifications makes a slightly different assumption
bout the timing of the effect of interest. Model (2a) assumes that
rivate insurance markets responded immediately to Medicare’s
overage of the disabled. Models (2b) and (2c) assume that mar-
ets responded with a lag. Model (2b) estimates both the short-run
nd long-run effects, whereas model (2c) constrains the short-run
ffect to be zero.

Table 6 presents estimates from these models. The table shows
hat the comprehensiveness of private coverage expanded more in
esponse to Medicare in states that had large disabled populations
han in states that did not. Depending on specification, the share
f hospital insurance policies that also provided medical expense
overage grew between 2.5 and 4.4 percentage points more in

igh-disability states. Descriptive statistics not presented in any
able show that this effect was due to comprehensiveness starting
ower in high-disability states, but catching up coincident with the
xtension of Medicare. In 1970, the proportion of hospital insur-
nce policies that provided medical expense coverage was 75.9%

of Income Dynamics, 1969–1972 and 1980, alternative samples.

insurance coverage

(2) (3) (4)

0.123*** (0.042) 0.109* (0.057) 0.131*** (0.043)

−0.020 (0.023) −0.025 (0.030) −0.023 (0.018)
−0.052** (0.025) −0.055* (0.031) −0.066*** (0.025)

0.019 (0.021) 0.007 (0.021) 0.028* (0.016)
0.082*** (0.031) 0.083* (0.043) 0.091*** (0.031)

−0.049*** (0.019) −0.057** (0.024) −0.039** (0.018)

−0.260* (0.152) −0.095 (0.220) −0.320** (0.141)

Except Blacks Except Veterans Individuals in panel in
1980 and at least 1
year, 1969–1972

13,999 15,527 14,706

al controls in Table 4; and state average income. Also see note to Tables 3 and 4.
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Table 6
The effect on the comprehensiveness of health insurance of extending Medicare to the disabled, 1970–1980.

Dependent variable: proportion of those with hospital insurance who have medical expense coverage

(1) (2) (3) (4) (5) (6)

Effect of Medicare extension
High-disability state × 1973 or later 0.035* (0.020) 0.013 (0.023)
High-disability state × 1973–1975 0.022 (0.017) −0.004 (0.023)
High-disability state × 1976 or later 0.044* (0.024) 0.032* (0.017) 0.025 (0.025) 0.028* (0.016)

Lower-level interaction terms
High-disability state −0.017 (0.019) −0.018 (0.019) −0.008 (0.015) −0.003 (0.019) −0.003 (0.019) −0.005 (0.016)

Population weights? No No No Yes Yes Yes

Note: Heteroscedasticity-consistent standard errors allowing for within-state correlation are in parentheses. All estimates control for state fixed effects, year-fixed-effects,
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and participants at the NBER Summer Institute and anonymous
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tate Medicaid/pop rate, and state hospital insurance rate. N = 561, and the numbe
ercent level.

n high-disability states and 84.7% in low-disability states. In 1973,
he proportions were 82.5 and 86.5%; by 1980, the proportions had
ecome almost identical, at 89.5 and 90.6%.

. Conclusions and directions for future research

Using an important policy natural experiment, we have esti-
ated the extent to which subsidies to cover high-cost individuals

ffect insurance coverage of others. According to our point esti-
ates, extension of Medicare to an additional 0.5 percentage point

f the population through the Social Security Disability Insur-
nce program led to an increase in private insurance coverage of
etween 7.8 and 13.3 percentage points among individuals who
escribed themselves as limited in the kind or amount of work that
hey can do. In 1980, these work-limited individuals were 15.7% of
he total population. Thus, extending Medicare to an additional 0.5
ercentage points of the population increased total insurance cov-
rage by 1.2 (=0.157 × 7.8) to 2.1 (=0.157 × 13.3) percentage points.
ubtracting off the 0.5 points due to the direct effect of the pro-
ram gives a range for the spillover effect of 0.7 (=1.2 − 0.5) to 1.6
=2.1 − 0.5) percentage points.

Our results can be used to calculate the marginal “target effi-
iency” of extending Medicare to the disabled in the 1970s. Gruber
2003), for example, suggests evaluating such programs in terms
f a “bang for the buck” — the total government spending per dol-
ar of insurance cost covered (that is, the cost per newly insured

eighted by the cost of those who are gaining insurance). Medi-
aid expansions to low-income adults, according to Gruber, have
budget cost of $1.30 per dollar of previously uncovered health

osts. The budget cost exceeds $1.00 because of crowding-out of
rivate coverage; for every $1.00 the government spends to newly

nsure someone with Medicaid, it must also give insurance to some
umber of individuals who would have had private coverage.

Using the midpoint of our range of estimates of the extent of
rowding-in of the non-disabled population of 1.15 percentage
oints (1.15 = ((0.7 + 1.6)/2)) per 0.5 percentage points of Medicare
xpansion, the formula for the target efficiency of the program is:

[0.5cd]
[1.15cn + (1 − �) × 0.5cd]

,

here � is the extent of crowding-out of private insurance by Medi-
are; cd is the cost of public insurance for a newly covered disabled
erson; and cn is the cost of private insurance for a newly covered

on-disabled person.

As the formula shows, one cannot calculate the target effi-
iency of the policy without information on extent of crowding-out
f the program, the health spending of the newly covered dis-
bled individuals, and the health spending of the newly covered

r
b
e
o

ates (and number of clusters) is 51 (includes DC). * denotes significance at the 10

on-disabled individuals. However, it is possible to calculate the
onditions under which it is more target-efficient than a typical
edicaid expansion,5 or under which it achieves a target effi-

iency of less than one dollar per dollar of previously uncovered
ealth costs — that is, no target efficiency cost. For example, assum-

ng complete crowding-out of private insurance coverage (� = 1)
or the disabled, the target efficiency of the program reduces to
.5cd/1.15cn. Thus, even with 100% crowd-out, the program is still
ore target-efficient than a typical Medicaid expansion, as long

s 0.5cd/1.15cn < 1.3, or (cn/cd) > 0.33; the program has no target
fficiency cost at all as long as 0.5cd/1.15cn < 1, or (cn/cd) > 0.43. In
003, Medicare reimbursed $6471 per disabled enrollee in the pro-
ram, while the annual premium for a conventional, single-person
mployer-sponsored insurance policy was $3576 (Kaiser Family
oundation, Employer Health Benefits 2003 Survey), yielding an esti-
ate of (cn/cd) of 0.553. Hence, at recent values of cn and cd, the

rogram is highly target-efficient.
The extent to which our estimates of the effects of the exten-

ion of Medicare can be extrapolated to future targeted subsidies
emains an open question. Although our point estimates are quite
arge, several factors suggest caution in applying them out-of-
ample. First, our estimates are measured with considerable error:
he lower 95% confidence bound in most specifications is approxi-

ately half the size of the point estimate. In addition, the extension
f Medicare to the disabled arguably removed the most seriously
hronically ill from the private insurance pool, and removed them
ompletely; the people who would be covered by most proposed
olicies are likely to be less costly over the long run than SSDI recip-

ents, and are likely to be subsidized less than fully. Future work
ight seek to account for these differences and use these estimates

o simulate the effects of programs that are similar but not identical
o the extension of Social Security to the disabled.
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