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This paper  estimates  the  effect  of  US  public  health  insurance  programs  for  children  on  health.  Previ-
ous  work  in  this  area  has typically  focused  on  the  relationship  between  current  program  eligibility  and
current  health.  But  because  health  is  a stock  variable  which  reflects  the  cumulative  influence  of  health
inputs,  it  would  be preferable  to  estimate  the  impact  of  total  program  eligibility  during  childhood  on
longer-term  health  outcomes.  I  provide  such  estimates  by using  longitudinal  data  to construct  Medicaid
and  CHIP  eligibility  measures  that  are  observed  from  birth through  age  18  and  estimating  the effect  of
cumulative  program  exposure  on  a variety  of health  outcomes  observed  in  early  adulthood.  To  account
hild health for  the  endogeneity  of  program  eligibility,  I exploit  variation  in  Medicaid  and CHIP generosity  across
states  and  over  time  for children  of  different  ages.  I  find  that an  additional  year  of  public  health  insur-
ance  eligibility  during  childhood  improves  a  summary  index  of  adult  health  by  .079  standard  deviations,
and  substantially  reduces  health  limitations,  chronic  conditions  and  asthma  prevalence  while improving
self-rated  health.

© 2016  Elsevier  B.V.  All  rights  reserved.
. Introduction

Understanding how public health insurance programs for chil-
ren impact health outcomes is a question of fundamental interest
o both policy makers and researchers. From a policy evaluation
erspective, the two main US health insurance programs for chil-
ren – Medicaid and the Children’s Health Insurance Program
CHIP) – constitute the single largest component of federal expend-
tures on child welfare, and improving child health outcomes is
ne of the central goals of these programs.1 In addition to eval-
ating the efficacy of Medicaid and CHIP specifically, researchers

ave a strong and growing interest in the nature of health deter-
ination during childhood and its role in shaping human capital

rajectories through the life-course (Heckman, 2007; Currie, 2009),

� This research was supported through an Emerging Scholars grant from the Uni-
ersity of Wisconsin Institute for Research on Poverty. I thank Barbara Wolfe, Jason
letcher, Kegon Tan and seminar participants at the University of Maryland and
niversity of Wisconsin Milwaukee for helpful comments and Janet Currie, Sandra
ecker and Wanchuan Lin for generously sharing Medicaid and CHIP eligibility data.
he data and code used to generate this paper’s results are available at the author’s
ersonal webpage, https://sites.google.com/site/othompsonecon/.

E-mail address: thompsoo@uwm.edu
1 Specifically, the Urban Institute (2013) calculates that Medicaid and CHIP

ccounted for $75.5 billion in federal expenditures in 2012, relative to $52.2 bil-
ion spent on EITC payments, $36.8 billion on SNAP nutrition benefits, $12.1 billion
n TANF payments, and $7.9 billion on Head Start.

ttp://dx.doi.org/10.1016/j.jhealeco.2016.12.003
167-6296/© 2016 Elsevier B.V. All rights reserved.
and health insurance coverage during childhood is a potentially
important aspect of these developmental processes.

A well-established literature analyzes the effect of public health
insurance programs on child health outcomes, with influential con-
tributions coming from Currie and Gruber (1996b), Kaestner et al.
(2001), Dafny and Gruber (2005), and Goodman-Bacon (2016),
among others, and excellent reviews provided by Howell and
Kenney (2012) and Bitler and Zavodny (2014). While insightful, an
important limitation of this literature is that most studies estimate
the relationship between current program eligibility and current
health. This approach contradicts the widely accepted theoretical
view, dating to the seminal work of Grossman (1972), that health
is best modeled as a stock variable which is determined by the
cumulative influences of health inputs over the life-course (in con-
junction with a health endowment). Ideally, empirical estimates
would explicitly account for the stock nature of health by estimat-
ing the effect of cumulative program exposure on long-term health
outcomes.

The present paper attempts to produce such improved estimates
by using longitudinal microdata to construct measures of public
health insurance eligibility over the full course of childhood, from
birth through age 18. I then estimate the effect of total program
exposure during childhood on a wide variety of health outcomes

that are observed in early adulthood. To account for the endogene-
ity of public health insurance eligibility, I use an adaptation of the
now standard instrumental variables approach first developed by
Currie and Gruber (1996a,b) and Cutler and Gruber (1996), which

dx.doi.org/10.1016/j.jhealeco.2016.12.003
http://www.sciencedirect.com/science/journal/01676296
http://www.elsevier.com/locate/econbase
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhealeco.2016.12.003&domain=pdf
https://sites.google.com/site/othompsonecon/
https://sites.google.com/site/othompsonecon/
https://sites.google.com/site/othompsonecon/
https://sites.google.com/site/othompsonecon/
https://sites.google.com/site/othompsonecon/
https://sites.google.com/site/othompsonecon/
https://sites.google.com/site/othompsonecon/
mailto:thompsoo@uwm.edu
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elies on eligibility variation induced by differences in program
enerosity across states and over time for children of different ages.

My approach and findings contribute to an emerging literature
hat emphasizes the importance of evaluating the long-run effects
f US child welfare policies. For instance several recent papers study
he long-term effects of children’s Medicaid programs on adult out-
omes. These include Brown et al. (2015), who use individual tax
eturn data and find that greater total Medicaid eligibility in child-
ood increases adult wages and tax receipts while reducing EITC
articipation; Cohodes et al. (2016), who find that Medicaid eli-
ibility positively affects adult educational outcomes; Meyer and
herry (2016), who exploit a Medicaid eligibility discontinuity and

nd that increased eligibility between ages 8 and 14 reduced mor-
ality among black teenagers; and Boudreaux et al. (2016), who use

edicaid’s initial rollout in the 1960s to document large reduc-
ions in adult chronic conditions resulting from program exposure
n early childhood.2

In addition to these Medicaid-specific studies, other recent work
as evaluated the effects of a broader set of US social policies
nd highlighted the importance of both accounting for cumula-
ive program exposure and measuring outcomes into adulthood.
or instance a recent re-evaluation of the Moving to Opportunity
rogram (Chetty et al., 2015) found that when total childhood expo-
ure to improved neighborhoods is accounted for and outcomes
re observed into young adulthood, the program had large treat-
ent effects, whereas earlier evaluations (e.g. Kling et al., 2007) had

ound little or no impact. Similarly, a common finding in the litera-
ure evaluating Head Start is that short-term test score impacts are

odest in size and quickly fade, but that large sustained effects are
bserved for wages, final educational attainment, and other adult
utcomes (Carneiro and Ginja, 2014; Duncan and Magnuson, 2013;
udwig and Miller, 2007).

The present study contributes to this growing literature by
eing among the first to evaluate the effect of total Medicaid and
HIP exposure in childhood on adult health outcomes, especially

n the context of modern implementations of these public insur-
nce programs. The paper’s main finding is that cumulative access
o public health insurance has large long-term health impacts,
ith an additional year of Medicaid or CHIP eligibility occurring

n childhood leading to a.079 standard deviation improvement in
 summary index of health outcomes observed in early adulthood
P < .05). With respect to more specific health measures, I find that
n additional year of public health insurance eligibility in childhood
educes the probability of a health limitation by 1.3 percentage
oints (P < .10) and reduces the probability of suffering from asthma
y 1 percentage point (P < .10), effects that translate to reductions
f approximately 10–30% from the mean prevalence rates. I also
nd practically large improvements in self-rated health and chronic
ondition prevalence, though in most specifications these effects
re not statistically significant at conventional levels.

These findings are robust to the inclusion of geographically spe-
ific linear time-trends and to controlling for a variety of potentially
onfounding contemporaneous state policies and economic con-
itions, as well as to various alternative sample restrictions and
odeling choices. My  data and approach also allow me  to exam-
ne heterogeneity in the effect of public health insurance eligibility
ccurring at different ages within childhood, and I find that in most
ases program eligibility in early childhood has substantially larger

2 Related work by Wherry et al. (2015) finds similar results with respect to adult
ospital admission rates. In addition to the discussed studies, Currie et al. (2008)

ocus primarily on the contemporaneous effects of public insurance eligibility and
heir interaction with income-health gradients, but also present some estimates of
he  effect of eligibility at ages 0–7 on self-rated health observed at ages 9–17, finding
on-negligible reductions in poor self-rated health.
conomics 51 (2017) 26–40 27

effects than eligibility in middle childhood or adolescence. Finally,
I discuss and present suggestive findings on the potential mecha-
nisms by which increased public health insurance eligibility may
improve health outcomes, and find evidence of increased utiliza-
tion of preventative health care and improved school performance.

The remainder of the paper proceeds as follows. Section 2
describes the data; Section 3 outlines the utilized empirical strat-
egy; Section 4 presents the main findings and discusses their
interpretation; Section 5 presents additional results including
treatment effect estimates by child age, analyses of the sources
of identifying eligibility variation, and a variety of robustness and
specification checks; Section 6 discusses potential mechanisms
underlying the main health findings, and Section 7 concludes.

2. Data

Data is drawn from the 1979 National Longitudinal Survey of
Youth (NLSY79) and the corresponding NLSY Child/Young-Adult
sample (NLSY-CYA). The main NLSY79 survey follows a sample of
12,686 individuals who  were ages 14–21 as of 1979. Participants
were eligible to be interviewed annually until 1994 and biannually
thereafter, with the most recent wave available at the time of writ-
ing occurring in 2012. Starting in 1986, the NLSY-CYA was  initiated
as a separate biannual survey following the biological children of
female NLSY79 respondents.

The main NLSY79 survey instrument is very extensive, and
among other items collected detailed information on household
income, as well as data on family structure and state of resi-
dence, which are the key variables needed to calculate public health
insurance eligibility for any children living in the household.3 The
NLSY-CYA then additionally collected detailed information on a
variety of health measures as respondents progressed through
childhood and into young adulthood, allowing me  to link Medic-
aid and CHIP eligibility during childhood to health outcomes in
early adulthood. I next describe the utilized eligibility and health
measures in detail.

2.1. Total Medicaid and CHIP eligibility in childhood

To create public health insurance eligibility histories for NLSY-
CYA respondents, I first calculate total family income for all the
years in which each NLSY-CYA respondent was age 18 or under and
was living with their mother (co-residence with mothers occurred
in over 93% of annual childhood observations). I do so by taking the
sum of income reported from the following sources for both the
mother herself and her resident spouse, if present: Wages, salaries,
business and farm operation profits, unemployment insurance
and child support payments. These income sources correspond as
closely as possible to those that would typically be considered in
determining public health insurance eligibility.4 For each survey
year, I then convert these total income measures to income-to-
needs ratios using a measure of family size that corresponds to
the one used in determining program eligibility and the annual
federal poverty levels reported in Social Security Administration
(2013). Once income-to-needs ratios are calculated annually for

each child’s household, I determine public health insurance eligibil-
ity by comparing these ratios to the applicable Medicaid and CHIP
eligibility thresholds.

3 State of residence is available in a restricted access NLSY-geocode supplement.
See http://www.bls.gov/nls/nlsgeo.htm for application procedures.

4 Children with a resident parent receiving income from military service are
excluded from eligibility calculations since they are typically enrolled in military
sponsored health insurance programs.

http://www.bls.gov/nls/nlsgeo.htm
http://www.bls.gov/nls/nlsgeo.htm
http://www.bls.gov/nls/nlsgeo.htm
http://www.bls.gov/nls/nlsgeo.htm
http://www.bls.gov/nls/nlsgeo.htm
http://www.bls.gov/nls/nlsgeo.htm
http://www.bls.gov/nls/nlsgeo.htm
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Due to expansions of US public health insurance programs over
ime, the nature of the relevant thresholds vary by year, and can be
ivided into three broad periods.

In the first broad period, from 1978 to 1985, Medicaid was  the
nly large public health insurance program available to children
nd eligibility was closely tied to participation in the AFDC cash
elfare program. Given this, for 1978–1985 I consider a child to

e eligible for public health insurance if their family’s income-to-
eeds ratio was below the relevant state-year AFDC threshold (as
ompiled by Gruber and Yelowitz, 1999) and their mother was  not
urrently residing with a spouse, since in this period most states
estricted AFDC eligibility to single mothers. Eligibility for AFDC
and therefore Medicaid) was very restrictive in this period, typi-
ally requiring an income substantially below the federal poverty
ine.

In the second period, from 1986 to 1996, a series of fed-
ral policy changes decoupled Medicaid and AFDC eligibility and
xtended Medicaid coverage to many children from households
ith incomes above AFDC thresholds, and in many cases above

00% of the federal poverty line, with the specific thresholds vary-
ng across states and by child age. As such, for 1986–1996 I consider

 child to be eligible for public health insurance if their family’s
ncome-to-needs ratio was below the relevant state-year-age Med-
caid threshold.5

Finally, following the creation of the State Children’s Health
nsurance Program (CHIP) in 1997, eligibility was further expanded
s many states created new health insurance programs for children,
hile others used CHIP funding to expand existent Medicaid pro-

rams. From 1997 onward I consider a child to be eligible for public
ealth insurance if their family’s income-to-needs ratio was  below
ither the Medicaid or CHIP thresholds for the applicable state, year,
nd child age.6

To form my  analysis sample I retain all children whose public
nsurance eligibility I observe at least 5 times total and for whom I
lso observe eligibility at least once in early childhood (ages 0–5),
iddle-childhood (ages 6–11) and adolescence (ages 12 through

8). Using this sample, I form a single public health insurance eligi-
ility variable by calculating the proportion of all valid observations
ccurring from ages 0 through 18 in which each respondent was
ligible for Medicaid or CHIP. To facilitate a clear interpretation of
egression coefficients, I multiply this proportion by 19, so that its
nits are total years of eligibility during childhood. I refer to this
easure as actual total eligibility.7

Restricting my  sample to children with eligibility observed at
east 5 times total and at varying ages is intended to ensure that
he actual total eligibility variable substantively measures eligi-
ility over the course of childhood. For instance, without such a

estriction an individual who was observed in a single wave and was
ligible at that point would be coded as having been eligible for pub-
ic health insurance for their entire childhood, even though little is

5 Due to phase-in provisions in some of the Medicaid expansions over this period
ligibility thresholds often additionally depend on whether a child was  born after
983, and where applicable I determine eligibility using separate thresholds for pre
nd post 1983 cohorts.
6 I assign year-based eligibility measures to children using the age that each child
as  for the majority of the relevant calendar year. As an example, consider a child
ho  turned 10 during calendar year 2011. For such a child, I use income data from

alendar year 2011 to assign age 10 eligibility if the child turned 10 in the first half
f  2011, and was therefore age 10 for most of 2011. However, if the child turned
0  in the latter half of 2011, and was therefore age 9 for most of 2011, I use 2011

ncome data to assign their age 9 eligibility.
7 One potential issue with calculating total eligibility is that the NLSY79 went to

 biannual survey design in 1994, so that eligibility is observed every year through
993 but every other year from 1994 onward. Below I demonstrate that my main
ndings are robust to imputing eligibility in non-survey years after 1994 and to only
sing even-year eligibility observations throughout the NLSY79 sampling period.
conomics 51 (2017) 26–40

known about their true eligibility. However, these restrictions may
also affect the composition and representativeness of the working
sample by disproportionately excluding children with the least sta-
ble living arrangements. To investigate this possibility, Appendix A
provides a detailed comparison of the full NLSY-CYA sample and the
subset of respondents used in the main analysis. While differences
in the characteristics of these two  samples do exist, the overall mag-
nitude of these differences are very small, suggesting that using the
subsample for which total childhood eligibility is reliably observed
does not greatly compromise the representativeness of the results.

As discussed below, take-up for Medicaid and CHIP is typi-
cally incomplete, such that not all children who are eligible for a
public health insurance program actually enroll. Information on
actual Medicaid and CHIP enrollments, rather than program eligi-
bility alone, would be of clear value, and the NLSY-CYA did include
questions asking whether respondents were covered by “Medic-
aid or another public assistance health care program.” However,
this information was not collected until the launch of the NSLY-
CYA in 1986, so that only eligibility, and not actual enrollment, is
observed for the 1979–1985 survey waves. The accuracy of self-
reported enrollment data is also questionable, since Medicaid and
CHIP programs typically use state-specific names and often oper-
ate managed care programs through private contractors, leading
some recipients to believe they are covered by private plans. For
these reasons, I primarily focus on public health insurance eligi-
bility rather than enrollment, but I do present and discuss results
using the available enrollment measures as well.

2.2. Health outcomes

Since health has many important dimensions, I evaluate the
effects of public health insurance eligibility on four separate health
measures that are available in the NLSY-CYA. First are two global
health measures: Whether each individual reports being limited
in their ability to work or attend school for health reasons and
whether they self-rated their health as “poor” or “fair” rather than
“good” “very good” or “excellent.”8 The limitation measure has
strong economic relevance given that many of the economic impli-
cations of poor health derive from the fact that it limits human
capital acquisition and labor market performance, while self-rated
health is a well established predictor of morbidity and mortality
(Idler and Benyamini, 1997). I also utilize two available measures
of chronic conditions. First is whether each respondent reported
currently suffering from “any condition that requires frequent med-
ical attention, the regular use of medication, or the use of special
equipment” while second is whether each respondent reported
having had an asthma attack in the past year, asthma being the
most common specific health condition in the NSLY-CYA sample.9

I measure each these four health outcomes using the first valid
observation occurring after respondents had turned 18 and before
they had turned 21. Approximately 90% of NLSY-CYA participants
were age 18 or older when the most recent survey wave was fielded
in 2012, but many respondents were still relatively young, so that
using health observations at older ages is not yet possible without
substantial sample size reductions. I exclude individuals with no
valid health observations from ages 18 through 20 and control for
the exact age at health observation in all specifications reported

below.

While it is generally desirable to observe multiple health meas-
ures, the use of many dependent variables also presents some

8 Results are very similar if a continuous self-rated health measure is utilized
instead of this binary recoding.

9 The NLSY-CYA collected data on dozens of specific chronic conditions, but only
asthma had a sufficiently high prevalence rate to produce precise estimates.
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Table 1
Sample characteristics.

Mean Standard
deviation

Minimum Maximum

Years of eligibility 5.78 6.68 0.0 19.0
Number of times

eligibility
Observed

11.12 1.89 5.0 15.0

Health limitation 0.112 0.316 0.0 1.0
Poor or fair

self-rated health
0.087 0.281 0.0 1.0

Any  chronic
condition

0.058 0.233 0.0 1.0

Asthma attack in
past year

0.035 0.185 0.0 1.0

Birth year 1986 4.82 1974 1994
White 0.71 0.45 0.0 1.0
Black 0.20 0.40 0.0 1.0
Hispanic 0.09 0.28 0.0 1.0
Female 0.50 0.50 0.0 1.0
Birth order 1.87 1.01 1.0 8.0
Mother’s age at

birth
25.2 4.7 14.0 36.0

Mother’s highest
grade completed

13.4 2.5 0.0 20.0

Income-to-needs
ratio

2.95 3.43 0.0 65.1

Observations 5465
O. Thompson / Journal of He

stimation related issues. One such issue is multiple inference.
ince I utilize four separate health outcomes and estimate mod-
ls for various sub-samples and specifications, I often test dozens
f hypothesis and this increases the risk of false rejection (Type-1
rror). Additionally, many of the outcomes are closely related, with
or instance asthma substantially reducing self-rated health and
aving a chronic condition increasing the likelihood of a health

imitation. Such correlations across measures make it difficult to
scertain how much new information is contained in results for
ach individual outcome. A final issue is measurement error. All of
he utilized outcomes can reasonably be viewed as components of

 single underlying health state, but each specific outcome is likely
easured with error, which can destabilize the corresponding esti-
ates.
To address these issues I follow O’Brien (1984), Carneiro and

inja (2014) and others and construct a composite index of the
our described health measures. Specifically, I first standardize each

easure to have a mean of zero and a standard deviation of one and
qualize signs across outcomes so that positive values correspond
o better health. I then take the weighted average of these standard-
zed measures using weights that are equal to the inverse of the
ample covariance matrix, which accounts for dependence across
utcomes. Finally I restandardize this weighted mean so that cor-
esponding regression coefficients can be interpreted in standard
eviation units. This index has the desirable property that adding
dditional dimensions does not increase the risk of Type-1 error,
nd also accounts for correlations across the outcomes and reduces
easurement error. For these reasons the index is my  preferred

ealth outcome measure, but for completeness I present results for
ach component measure as well.10

.3. Descriptive statistics

After applying the eligibility related sample restrictions
escribed above and excluding cases with missing information on
ealth outcomes or basic demographic characteristics, I am left
ith a working sample of 5465. Table 1 and Fig. 1A and B report
escriptive statistics for the primary variables used in the analysis.

The first two rows of Table 1 show that on average respondents
ere eligible for Medicaid or CHIP for approximately 6 years dur-

ng childhood, and that their eligibility was observed a total of just
ver 11 times. Fig. 1A displays the histogram of the actual total
ligibility variable. The figure indicates that approximately 36% of
hildren in the analysis sample were not eligible for public health
nsurance at any point during childhood, while approximately 9%

ere eligible at every observation. The remaining 55% of respon-
ents were Medicaid or CHIP eligible for some – but not all – of
heir childhood, with total years of eligibility distributed in a rela-
ively uniform manner between the extremes of never-eligible and
lways-eligible. It is noteworthy that such a large portion of chil-
ren in the sample moved in and out of eligibility during childhood,
s studies using cross-sectional data would be forced to code such
hildren as simply eligible or ineligible, depending on their status at
he time of observation. Fig. 1A suggests that such binary eligibility

easures partially misclassify the eligibility of a majority of chil-
ren, and underscores the importance of constructing longitudinal
ligibility measures.

Fig. 1B displays mean eligibility levels by age in the working

ample. Eligibility rates are highest when children in the sample
ere older, increasing from approximately 27% among very young

hildren to approximately 38% among adolescents. This increase

10 For respondents who  are missing one of the four utilized health outcomes, I
alculate the composite index using the three remaining components. Results are
ery similar if instead the index measure is set to missing for these individuals.
Data from NLSY79 and NLSY-CYA samples. Custom child-level NLSY sampling
weights are applied.

occurs despite the fact that most states use lower income eligibility
thresholds for younger children, and is due to the large scale expan-
sions in program generosity occurring over the sample period. One
implication of this age pattern is that the identifying variation in eli-
gibility will be driven by program expansions occurring in different
periods depending on child age. As a result, when treatment effects
are estimated for children of varying ages, the identifying policy
variation and counterfactual environment also vary, which impacts
the interpretation of age-specific estimates, an issue I discuss in
detail in Section 5.

Means for the studied health variables are shown in rows 3–6 of
Table 1 indicate that while these conditions are relatively rare they
do have non-negligible prevalence rates: 11.2% of young adults in
the sample report a health related limitation, 8.7% have poor or fair
self-rated health, 5.8% had at least one chronic health condition and
3.5% had suffered an asthma attack in the past year. The remaining
rows of Table 1 report descriptive statistics for demographic and
SES related characteristics. The average year of birth for children in
the sample is 1986, and just 6% of respondents were born before
1978, the first year that eligibility can be calculated. The sample is
predominantly white (71%), with blacks and Hispanics making up
approximately 20% and 9% of the working sample, respectively. On
average, the mothers of responding children were 25.2 years old
at the time of birth, completed 13.4 years of schooling, and had an
average household income that was  2.95 times the federal poverty
level. The large reported standard deviations and ranges of these
characteristics indicate substantial socioeconomic diversity in the
working sample.

3. Empirical strategy

The main regression specification used to estimate the effect
of public health insurance eligibility during childhood on the dis-
cussed health outcomes in early adulthood is as follows:
Healthi =  ̨ + ˇActual Total Eligibilityi + ıs + �Yi + �Ai + �Xi + εi

(1)
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they had lived in each individual state and during each year of the
study period.14 Rather than use the full CPS sample, I calculate sim-
ulated eligibility for each state-year-age cell using a subsample of

12 Reverse causality can also arise because individuals are typically allowed to
retroactively enroll in public health insurance programs after a major medical event,
ig. 1. Characteristics of childhood eligibility. (A) Years of childhood eligibility. (B
ligibility using the NLSY sample described in Section 2 of the text. Fig. 2A displ
hild-level NLSY sampling weights are applied.

here Healthi denotes one of the health measures discussed above
or individual i, Actual Total Eligibilityi is the number of years indi-
idual i was eligible for public health insurance during childhood, ıs

s a state fixed-effect, and Yi and Ai are sets of indicators for whether
ligibility was observed at each possible age from 0 through 18 and
n each possible calendar year between 1978 and 2011.11 Regarding
ge the year effects, I note that in principle a birth cohort fixed-
ffect would account for both the ages and years in which eligibility
as observed, but because not all respondents have valid data for

ach survey wave, two individuals from the same cohort are in
ractice often observed at different ages and in different calen-
ar years, and using separate sets of indicators for each age and
ear of observation flexibly accounts for this. Finally, Xi is a vector
f individual level controls, which in my  baseline models includes
ach child’s gender, race, and birth order, their mother’s highest
rade completed and age at the time of their birth, and indicators
or the total number of eligibility observations and the exact age
t which health outcomes were observed. Results using a more
arsimonious set of individual level controls are reported in the
obustness section below. The primary coefficient of interest in this
pecification is ˇ, which estimates the change in a given health out-
omes that is associated with one additional year of public health
nsurance eligibility during childhood.

To make the results of estimating Eq. (1) as representative as
ossible, throughout the analysis I apply custom NLSY sampling
eights that help account for oversampling, clustering, and other

eatures of the NLSY sampling design. In Section 5, I demonstrate
hat the main findings are similar if sampling weights are not
pplied. All standard errors are clustered at the state level, which
llows for non-independence of the error terms for observations
rom the same state.

To serve as a basis for comparison, I begin by estimating Eq.
1) via OLS and the results are reported in Panel A of Table 2.
hese naive OLS estimates indicate that public health insurance
ligibility is associated with a practically large and statistically sig-
ificant deterioration in most of the health measures under study.
or instance the OLS results from Column 1 indicate that an addi-
ional year of public health insurance eligibility during childhood

s associated with a statistically significant.012 standard deviation
ecline in the composite measure of health described above, with

11 State fixed-effects are defined using each individual’s modal state of residence
uring childhood.
n eligibility by age. (A) The histogram of total childhood public health insurance
ean eligibility rates in the same sample at each age from 0 through 18. Custom

qualitatively similar associations for health limitations and poor
self-rated health.

These simple OLS estimates are likely to be biased for at least
three reasons. One issue is omitted variable bias: Even with the
included fixed-effects and individual level controls, families with
children who are eligible for public health insurance may  differ
from families with ineligible children in ways relevant to children’s
health. For instance eligible children may live in more disad-
vantaged neighborhoods with fewer primary care physicians or
greater levels of pollution, or there may  be state-specific economic
shocks that increase both eligibility and health problems, among
other possibilities. A second potential source of bias is reverse
causality: An unhealthy child may  reduce household income via
reductions in parental labor supply or other channels, and these
income reductions may  cause the child to become eligible for public
health insurance.12 Finally, the utilized eligibility variable is likely
subject to measurement error since it is constructed from self-
reported income and does not account for the full array of eligibility
requirements.13

To address these issues I use an adaptation of the instrumen-
tal variables strategy first developed in the seminal work of Currie
and Gruber (1996a,b) and Cutler and Gruber (1996) and which
has since been used in many influential studies on the effects of
public health insurance programs. This approach instruments for
children’s actual public health insurance eligibility status using
“simulated eligibility”, which is an index of public insurance pro-
gram generosity specific to state, calendar year, and child age.

Following previous studies, I construct a simulated eligibility
instrument by first drawing a national sample of children from the
CPS and calculating the fraction of children in this sample of each
age that would have been eligible for public health insurance if
leading to disproportionate enrollments among the sick, but this is less relevant
in  the present case because the independent variable of interest is eligibility not
participation. I discuss issues related to take-up and crowd-out in Section 4.

13 For instance, in some state-years eligibility requirements included waiting
periods or and face-to-face interviews. See Wolfe and Scrivner (2005).

14 Separate eligibility thresholds for children belonging to a post-1983 birth cohort
are  also used in this calculation. I additionally follow Ham and Shore-Sheppard
(2005) by iteratively excluding CPS children from the state for which simulated
eligibility is calculated.
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Table  2
The effect of total childhood Medicaid/CHIP eligibility on adult health outcomes.

(1) (2) (3) (4) (5)
Composite index Health limitation Poor self-rated health Any chronic condition Asthma

Panel A: OLS −0.012*** 0.003*** 0.004*** −0.000 0.001
(0.004) (0.001) (0.001) (0.001) (0.001)

Panel  B: Reduced Form 0.073* −0.012 −0.010 −0.009 −0.009*

(0.037) (0.008) (0.008) (0.007) (0.005)
Panel  C: First-stage 0.922*** 0.922*** 0.922*** .936*** 0.922***

(.126) (.126) (.126) (.141) (.126)
[F-Statistic] [52.99] [52.99] [52.99] [43.05] [52.99]
Panel  D: IV 0.079** −0.013* −0.010 −0.010 −0.010*

(0.035) (0.007) (0.008) (0.006) (0.005)
Observations 5465 5465 5465 5224 5465

Column headings indicate the dependent variable for each model. The reported coefficients are for a variable measuring total years of public health insurance eligibility
occurring from ages 0 through 18, except for the First-Stage results in Panel C, which regress total eligibility onto simulated eligibility using the estimation sample for the
listed  outcome. Bracketed statistics show robust first-stage F-Statistics for the excluded simulated eligibility instrument. All models include state fixed-effects and complete
sets  of indicators for the ages and calendar years when each respondent’s eligibility was observed, each child’s gender, race, and birth order, their mother’s highest grade
completed and age at the time of their birth, and indicators for the total number of eligibility observations and the exact age at which health outcomes were observed. All
standard errors are clustered at the state level using the modal state of residence during childhood. Custom child-level NLSY sampling weights are applied.
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While the simulated eligibility approach’s main identifying
* Statistical significance at the 10%.
** Statistical significance at the 5%.

*** Statistical significance at the 1%.

PS children whose mothers were members of the same cohorts as
he mothers in the NLSY (specifically 1957–1964) and whose moth-
rs were of similar ages as the mothers in the NLSY at the time of
heir births.15 Calculating simulated eligibility with a CPS sample
hat mirrors the NLSY leads to a substantially stronger first-stage
han when using the full CPS sample, and improves the precision
f the corresponding IV estimates, though the point-estimates of
he treatment effects are very similar if the full CPS sample is used
nstead.

The use of a national CPS sample in calculating simulated eli-
ibility (rather than state-level samples) is important because
t isolates the effect of a state’s program generosity from the
haracteristics of a state’s residents. For instance Alabama has rela-
ively restrictive public health insurance programs for children, but
ecause it has a large low-income population, a relatively high pro-
ortion of children actually living in Alabama are still eligible for
ublic insurance. Calculating simulated eligibility with a national
ample removes the effect of state-specific population characteris-
ics, and isolates the generosity of public health insurance programs
n each state-year-age cell.

After calculating simulated eligibility in each state-year-age cell,
 construct a simulated eligibility instrument that mirrors the actual
otal eligibility variable described above by taking the mean of the
elevant state-year-age simulated eligibility values for each NLSY-
YA respondent over the course of their childhood then multiplying
his value by 19. This variable, which I refer to as simulated total
ligibility, can be viewed as an index of the public insurance pro-
ram generosity that each NLSY-CYA respondent was  subject to on
verage over the course of their childhood, given their state(s) of
esidence and birth cohort. I then use simulated total eligibility as
n instrument for actual total eligibility in Eq. (1).

The exclusion restriction required for this instrument to accu-

ately identify the causal effect of public health insurance eligibility
s that simulated eligibility affects child health only via its impact on
ublic health insurance eligibility. Given the included sets of state

15 Specifically, in the full March CPS samples used to calculate simulated eligibility,
he mean maternal age at birth was 24.60 years, while for children in the NLSY-
YA sample used in my main regression specifications the average maternal age at
irth was  24.18 years. To account for these differences, I drew a subsample of CPS
hildren by using propensity score matching on maternal age at birth and selecting
he 10 nearest neighbors from the CPS for each NLSY-CYA observation. The average

aternal age at birth in this CPS subsample was  24.15 years, very similar to the
ean in the working NLSY-CYA sample.
fixed-effects and year and age indicators, this exclusion restriction
is very similar to the identifying assumption of a difference-in-
difference specification, specifically that state-to-state variation in
the years of Medicaid and CHIP expansions for children in par-
ticular age groups are independent of children’s health outcomes,
except through increased public health insurance eligibility.16 This
assumption seems plausible given that most changes in public
health insurance program generosity were in response to new fed-
eral mandates and subsidies rather than reflecting policies initiated
at the state level, and comparable assumptions have been invoked
in the large existing literatures discussed above.

Fig. 2A and B illustrate the utilized variation in public health
insurance generosity across time and geography. Fig. 2A displays
the change in the Medicaid/CHIP eligibility threshold in each state
over the study period (i.e. the difference between the 2011 thresh-
old and the 1978 threshold), and indicates large increases in
generosity across all states over the study period, with the average
state increasing the income-to-needs eligibility threshold by 1.89,
or 189% of the federal poverty level.17 Fig. 2A also indicates sub-
stantial heterogeneity in program generosity changes across states,
with the increase in eligibility thresholds ranging from 1.05 (North
Dakota) to 3.36 (Massachusetts), but no clear geographic pattern is
apparent. Fig. 2B displays trends in eligibility levels over the study
period disaggregated by Census region. The figure indicates that
all regions substantially expanded eligibility over the study period,
with the largest expansions occurring in the Northeastern region.
Vertical lines in Fig. 2B mark the decoupling of Medicaid and AFDC
after 1985 and the introduction of CHIP after 1997, policy changes
that drove much of the utilized eligibility variation, and substantial
discrete increases in eligibility as a result of these policy changes
are apparent in all four regions.
assumption seems generally plausible, a potentially important vio-
lation is legislative endogeneity. For instance, IV estimates would

16 It should be noted that the stated exclusion restriction does not invoke any spe-
cific  mechanism by which Medicaid/CHIP eligibility may  improve child health. For
instance eligibility may  improve child health through increased utilization of care,
improvements in household finances, or changes in maternal stress, among other
possibilities, but as long as these mechanisms are a direct result of public health
insurance eligibility the exclusion restriction remains valid. Potential mechanisms
are discussed in greater detail in Section 6.

17 Fig. 2A and B use the average eligibility threshold across all child age groups and
birth cohorts for each state-year.
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Fig. 2. Program generosity across geography and time. (A) Changes in eligibility thresholds between 1978 and 2011. (B) Mean annual eligibility thresholds by region. (A) The
difference between the minimum Medicaid or CHIP eligibility threshold in 2011 and the minimum Medicaid threshold in 1978 for each state except Arizona, which did not
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of coverage – reduces the probability of failing to complete high
school by 4.9 percentage points (52%) and increases the probabil-
ity of graduating from college by 8.5 percentage points (32%), and

18 The first-stage coefficient is less than one because at the margin not all changes
ave  a Medicaid program in 1978. (B) The average minimum Medicaid or CHIP thr
f  Medicaid and cash welfare programs after 1985 and the introduction of CHIP aft
irth  cohorts to calculate the threshold for each state-year or region-year.

e biased if states expand their Medicaid programs in response
o state-level trends in child health outcomes. While legislative
ndogeneity is a valid concern, Brown et al. (2015) point out
hat its potential impact is mitigated when eligibility is measured
hroughout childhood rather than at a single point in time, since
n endogenous policy would typically only affect eligibility for a
ortion of childhood, with eligibility variation from other periods
emaining a valid source of identification, and Baughman and Milyo
2008) investigate the determinants of public health insurance
rogram generosity directly and find little evidence of endogene-

ty. Additionally, I demonstrate below that my  main findings are
enerally robust to adding geographically specific linear trends,
uggesting that they are not driven by differential child health
rends in states adopting different policies.

A related form of legislative endogeneity could occur if states
imultaneously enacted both public health insurance expansions
nd other policies that affected child health, or if local eco-
omic conditions impacted both Medicaid/CHIP policy and child
ealth. The most concerning policies that could confound the esti-
ated effects of public health insurance programs are changes in
FDC/TANF program characteristics occurring during the welfare
eforms of the mid-1990s and state earned income tax credit (EITC)
olicies, since these are targeted at low income families with chil-
ren, varied substantially over the study period, and increase net
ousehold income, which has well established health effects for
hildren (Currie, 2009; Case et al., 2002; Ettner, 1996). To address
his concern, I assemble state level data on these policies, as well
s local unemployment rates, and show in Section 5 that my  main
esults are generally robust to controlling for exposure to these
ther policies and to local economic conditions.

. Main findings

The paper’s primary findings are presented in the remaining
anels of Table 2. Panel B reports reduced-form results that regress
ealth outcomes directly onto simulated total eligibility and the
ontrol variables described above. In strong contrast to the OLS
esults, all five of the coefficients indicate that individuals exposed
o more generous public health insurance policy environments

ver the course of their childhoods experience improved health in
oung adulthood. Panel C of Table 2 reports first-stage results that
egress actual eligibility onto simulated eligibility and the vector
f controls, and show that the first-stage is generally strong, with
d in each region over the same period. Vertical lines in 2B indicate the decoupling
7. Both figures use the average eligibility threshold across all child age groups and

F-Statistics (for the excluded instrument) of over 50 and highly sta-
tistically significant coefficients of.922 on simulated eligibility.18

Panel D of Table 2 reports the main IV results, which are simply
the ratio of the reported reduced-form and first-stage estimates.
The IV estimate for the composite health measure indicates that
an additional year of public health insurance eligibility over the
course of childhood results in a statistically significant.079 standard
deviation improvement in health in young adulthood. The models
in Columns 2–5 estimate that each additional year of childhood
eligibility reduces the probability of a health limitation by 1.3 per-
centage points, and decreases the probability of poor self-rated
health, of having any chronic health condition, and of having had
an asthma attack in the past year by 1 percentage point. The esti-
mates for health limitations and asthma are statistically significant
at conventional levels, while the estimated effects for self-rated
health and any chronic condition are not.

The effect sizes from the IV models in Table 2 are fairly large rel-
ative to the sample means of the outcomes reported in Table 1,
typically translating to improvements of 10–30%. One consider-
ation when evaluating these effect sizes is that below I demonstrate
that the utilized instrument mostly impacts total eligibility at the
lower end of the eligibility distribution, for instance by causing
children to have two  years of eligibility rather than one year. If
marginal treatment effects are declining in total eligibility, then
the estimated effects of an additional year of eligibility reported
in Table 2 will exceed the effects of an additional year of eligibil-
ity at a higher point in the eligibility distribution, and this issue is
discussed in greater detail in Section 5. I also note that the mag-
nitudes are broadly in line with the limited number of previous
findings on the long-term effects of total childhood health insur-
ance eligibility on other adult outcomes. For instance Cohodes et al.
(2016) find that a 10% increase in insurance eligibility from birth
through age 17 – equivalent to slightly under 2 additional years
in  program generosity will impact the eligibility of a given child. For instance, if
a  state increases the income threshold of their Medicaid program from 100% FPL
to  200% FPL, the simulated eligibility measure will increase for all children in the
corresponding state-year cell, but actual eligibility will only change for children
from families with incomes between 100% and 200% FPL.
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oudreaux et al. (2016) use Medicaid’s introduction to show that
aving a Medicaid program in a child’s state of residence each year

rom ages 0–5 decreases an index of chronic conditions in adult-
ood by.35 standard deviations (relative to never having a program
resent), an effect of.07 standard deviations per year of exposure.
iven these considerations and prior findings, I believe it is most
ccurate to describe the magnitudes of the estimates in Table 2 as
arge but not implausible.

Another consideration in interpreting the IV models from
able 2 is the role of incomplete take-up. Because I estimate the
ffects of public health insurance eligibility, rather than actual pro-
ram enrollment, the reported IV estimates are intent-to-treat (ITT)
ffects rather than treatment-effects-on-the-treated (ToT). Since
ake-up for public health insurance is typically incomplete, the

agnitude of ToT effects are unambiguously larger than the ITT
ffects, but it would still be valuable to estimate ToT effects directly.
s noted in Section 2, information on actual public health insurance
nrollment was only collected after the NLSY-CYA was  launched
s a free-standing survey in 1986, when many of the children in
he sample were relatively old, and substantial misreporting of
ctual enrollments is likely as well. While these data issues lead
e to prefer eligibility-based estimates, Table 3 presents results

rom specifications similar to those reported in Table 2 but that use
otal self-reported public health insurance enrollment in place of
he total eligibility measure. As with the total eligibility measure,
otal enrollment is measured by calculating the proportion of all
alid observations occurring from ages 0 through 18 during which
espondents were enrolled in a public health insurance program,
hen multiplying this proportion by 19.19

Panel A of Table 3 reports first-stage estimates that regress total
hildhood enrollment onto the simulated eligibility instrument.20

he first-stage coefficients of.657 are weaker than the correspond-
ng eligibility first-stage from Table 2 which is expected given
hat the simulated eligibility instrument impacts eligibility more
irectly than enrollment, but the effect is still substantively and sta-
istically significant, and the first-stage F-Statistic falls to around 18,
pproximately one third as large as those for eligibility from Table 2
hich will reduce the precision and reliability of the corresponding

V estimates.
Panel B of Table 3 reports IV estimates of the effect of pub-

ic health insurance enrollment on health outcomes. The estimate
rom Column 1 of Panel B indicates that an additional year of

edicaid/CHIP enrollment during childhood improves health out-
omes in young adulthood by.112 standard deviations, although
he standard error of this estimate is relatively large and it only
chieves statistical significance at the 10% level. This ToT estimate
s 41% larger than its ITT counterpart from Table 2 which seems rea-
onable given what is known about Medicaid/CHIP take-up rates.
esults for the other outcomes similarly estimate ToT effects that
re substantially larger than the analogous ITT effects.

In addition to incomplete take-up, another issue when inter-
reting the results is the role of crowd-out. Even among the
opulation of children who responded to Medicaid and CHIP expan-
ions by enrolling in a program, it is highly plausible that some
ould have been covered by a private plan in the absence of the

xpansions, a phenomenon commonly referred to as crowd-out.
n extensive literature on crowd-out has produced mixed find-
ngs, with estimates ranging from close to zero to over.5, which
ould indicate that more than half of new public health insurance

nrollees from a given expansion were dropping or not taking-up

19 Controls for the ages and years that actual enrollment were observed replace
heir eligibility-based counterparts in Table 3.
20 Reduced-form results are not impacted by using enrollment in place of eligibility
nd are therefore not reported.
conomics 51 (2017) 26–40 33

available private insurance (see Shore-Sheppard, 2008; Gruber and
Simon, 2008 for careful discussions of the crowd-out literature).

In the presence of crowd-out, the effects reported in
Tables 2 and 3 represent the weighted average of treatment effects
among those who the expansions caused to transition from being
uninsured to publicly insured, and those who transitioned from
being privately insured to publicly insured. These two effects are
unlikely to be equal, with the effect at the margin between being
publicly insured and uninsured presumably greater than the effect
at the margin between being publicly and privately insured. Indeed
given the fact that not all providers accept public health insurance,
the effect at the latter margin could very well be negative, though
the effects of smaller provider networks for public insurance plans
may  be offset by reduced cost sharing.

Because policy makers can directly influence eligibility, but at
best can only indirectly impact take-up and crowd-out rates, the
results in Table 2 are arguably the most policy relevant. How-
ever, the above discussions of take-up and crowd-out highlight
that eligibility based estimates likely mask substantial treatment
effect heterogeneity, with the largest effects concentrated among
children who actually enrolled in the program and would have
otherwise been uninsured.

5. Additional results

5.1. Treatment effects by age

Because I observe public health insurance eligibility at an indi-
vidual level throughout childhood, I am able to conduct some
limited tests for heterogeneity in the effect of eligibility at dif-
ferent ages on health. Such heterogeneity is potentially important
given that many researchers believe early childhood represents an
especially sensitive period for health determination, and I am not
aware of any previous work that assesses whether the effect of
public health insurance on health varies across different periods of
childhood.21 Table 4 reports results from IV models similar to those
in Table 2 but that separately regress health outcomes onto total
public health insurance eligibility occurring from ages 0 to 5, 6 to 11,
and 12 through 18. The instruments in these models are simulated
eligibility over the corresponding age ranges, and because eligibil-
ity occurring at different ages is strongly collinear I follow Currie
et al. (2008) and estimate the effect of eligibility at each age range
in a separate regression, though entering all three simultaneously
produces similar but less precise estimates.

For all five health measures reported in Table 4 eligibility from
0 to 5 is the largest of the three coefficients and effects are statisti-
cally significant at conventional levels. Differences in effect sizes by
age are particularly pronounced for the composite health measure,
where an additional year of eligibility occurring from ages 0 to 5 is
estimated to improve health by.441 standard deviations, while the
estimated effects of eligibility occurring from ages 6 to 11 and 12
through 18 are much smaller. Large differences are also present for
health limitations and asthma, with smaller but still non-negligible
differences for poor self-rated health and chronic conditions.

The most intuitive interpretation of these differences in that
features of the health production function or the nature of health
services typically consumed early in life cause public health insur-

ance eligibility occurring in early childhood to have larger effects
on health than eligibility later in childhood. For instance health
investments in early childhood may  increase the efficacy of future

21 A partial exception is Currie et al. (2008), but the authors do not to directly
observe eligibility at different ages, and therefore must assume that children have
not moved and can only estimate reduced-form models for varying ages.
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Table  3
The effect of childhood Medicaid/CHIP enrollment on adult health outcomes.

(1) (2) (3) (4) (5)
Composite index Health limitation Poor self-rated health Any chronic condition Asthma

Panel A: First-stage .657*** .657*** .657*** 0.693*** .657***

(.152) (.152) (.152) (.150) (.152)
[F-Statistic] [18.26] [18.26] [18.26] [20.83] [18.26]
Panel  B: IV 0.112* −0.015 −0.013 −0.018 −0.011*

(0.062) (0.013) (0.010) (0.011) (0.006)
Observations 5449 5449 5449 5209 5449

Column headings indicate the dependent variable for each model. The reported First-Stage coefficients in Panel A are from regressing total enrollment onto simulated eligibility
using  the estimation sample for the listed outcome, while the bracketed statistics show robust first-stage F-Statistics for the excluded simulated eligibility instrument. The
reported IV coefficients in Panel B are for a variable measuring total years of self-reported public health insurance enrollment occurring from ages 0 through 18. All models
include  state fixed-effects and complete sets of indicators for the ages and calendar years when each respondent’s enrollment was observed, each child’s gender, race, and
birth  order, their mother’s highest grade completed and age at the time of their birth, and indicators for the total number of enrollment observations and the exact age at
which  health outcomes were observed. All standard errors are clustered at the state level using the modal state of residence during childhood. Custom child-level NLSY
sampling weights are applied. ** Statistical significance at the 5%.

* Statistical significance at the 10%.
*** Statistical significance at the 1%.

Table 4
The effect of eligibility at different ages on adult health outcomes.

(1) (2) (3) (4) (5)
Composite index Health limitation Poor self-rated health Any chronic condition Asthma

Eligibility from 0 to 5 0.441*** −0.098*** −0.044* −0.049* −0.032**

(0.143) (0.033) (0.024) (0.025) (0.015)
Eligibility from 6 to 11 0.125* −0.021 −0.001 −0.034** −0.000

(0.076) (0.017) (0.026) (0.016) (0.008)
Eligibility from 12 to 18 0.030 −0.000 −0.031** 0.012 −0.015

(0.103) (0.020) (0.015) (0.017) (0.014)
Observations 5465 5465 5465 5224 5465

Each table entry is from a separate IV regression with the health outcome listed in the column heading as the dependent variable and total years of public health insurance
eligibility occurring over the indicated age range as the independent variable of interest, which is instrumented for using simulated eligibility over the same age range. All
models  include state fixed-effects and complete sets of indicators for the ages and calendar years when each respondent’s eligibility was observed, each child’s gender, race,
and  birth order, their mother’s highest grade completed and age at the time of their birth, and indicators for the total number of eligibility observations and the exact age
at  which health outcomes were observed. All standard errors are clustered at the state level using the modal state of residence during childhood. Custom child-level NLSY
sampling weights are applied.
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primarily on the lower end of the total eligibility distribution, and
inversely if greater effects are observed for higher values of n.
* Statistical significance at the 10%.
** Statistical significance at the 5%.

*** Statistical significance at the 1%.

ealth investments, or early vaccinations and disease prevention
ay  have especially large long-term health impacts.
However, it should also be noted that due to the composition

f cohorts most represented in the NLSY-CYA sample, the identi-
ying variation from changes in eligibility rules also vary by age.
or instance the eligibility of the NLSY-CYA sample at younger
ges is affected primarily by the initial Medicaid expansions occur-
ing after 1986, while eligibility at older ages is affected primarily
y later CHIP-driven expansions. This is noteworthy because we
ould not generally expect all policy changes to have similar health

mpacts. For instance later public health insurance program expan-
ions, especially the CHIP-driven expansions of the late 1990s,
argeted higher income populations and had lower take-up rates
han the earlier Medicaid-based expansions (Bitler and Zavodny,
014; Sasso and Buchmueller, 2004). As a result, the age-based
eterogeneity identified in Table 4 may  reflect differences in the
opulation affected by the simulated eligibility instrument at dif-
erent ages, rather than being strictly due to the health production
unction or the nature of the health services provided in early child-
ood.

.2. Distributional effects of simulated eligibility on actual
ligibility
Because I define treatment status with a continuous variable,
here are potentially many distinct treatment effects underlying
he reported point estimates, in particular the effect of going from
o eligibility to one year of eligibility, the effect of going from
one year of eligibility to two years, and so on. The baseline esti-
mates from Table 2 represent a weighted average of each of these
distinct treatment effects, with the weights determined by how
individuals whose total childhood eligibility was impacted by the
instrument are distributed over the range of total childhood eligi-
bility. It is potentially insightful to directly estimate which portions
of the treatment variable’s distribution are influenced by the instru-
ment, since this information indicates which of the many possible
causal treatment effects are reflected in the single IV point esti-
mates reported in Table 2.

To produce such estimates, I first transform the continuous total
eligibility measure into a set of 18 dummy  variables indicating n or
more total years of eligibility, with n = 1, 2, . . .,  18. I then regress each
of these indicators onto the simulated eligibility instrument and
the same vector of controls used in the baseline models, and plot
the coefficients in Fig. 3. These coefficients – which can be viewed
as modified first-stage regressions – estimate the effect of a unit
increase in the instrument on the probability of having n or more
years of total childhood eligibility.22 If this effect is greater for lower
levels of total eligibility than higher levels, then the instrument acts
22 These coefficients are also equal to 1 – the cumulative density function of the
total eligibility variable evaluated at n. See discussion in Acemoglu and Angrist
(1999).
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Fig. 3. Effect of simulated eligibility on actual eligibility. Each point in the figure
comes from a separate regression in which the dependent variable is an indicator of
whether individuals had n or more years of childhood eligibility and the indepen-
dent variable of interest is the simulated eligibility instrument. Models also contain
the vector of controls from the baseline models reported in Table 2. Each plotted
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Models that add these controls to the baseline specification
are reported in Panel C of Table 5. The estimated effect of public
health insurance eligibility is generally similar to the estimate in

23 State EITC data was transcribed from the documentation files of the TAXSIM
program written by Daniel Feenberg of the National Bureau of Economic Research.

24 Data on benefit levels and eligibility thresholds were collected from the Urban
oefficient can be interpreted as the effect of a unit increase in the instrument on
he  probability of having n or more years of total childhood eligibility.

Fig. 3 shows clearly decreasing “first-stage” coefficients as n
oves from lower to higher levels of total eligibility. Specifically,

 unit increase in the instrument increases the probability that
n individual will have one or more years of actual eligibility by
pproximately six percentage points, but for total eligibility lev-
ls beyond four years, this effect declines and the effect of a unit
ncrease in the instrument on the probability that an individual

ill have 18 or more years of eligibility is just over two percentage
oints. The declining magnitudes of these coefficients indicate that
he utilized instrument primarily identifies the effect of marginal
ncreases in total eligibility occurring at the lower end of the eligi-
ility distribution.

This fact about the source of identifying variation is potentially
mportant for policy design, since it indicates that the baseline IV
stimates from Table 2 apply only to a context where eligibility
xpansions affect individuals who are beginning with relatively low
evels of total childhood eligibility, and are less informative about
he effect of expansions in contexts where total childhood eligibil-
ty levels are already relatively high. The findings from Fig. 3 are
lso potentially useful for explaining the relatively large effect size
stimates for some outcomes in Table 2: If additional years of child-
ood eligibility produce diminishing marginal health benefits, then
stimates from the total simulated eligibility instrument utilized
n this paper will be relatively large, since the identifying variation
omes from the lower end of the total eligibility distribution.

.3. Robustness

A variety of sensitivity analyses are presented in Table 5. On
alance, the results of these analyses help to rule out a num-
er of potential competing explanations for the main findings and
emonstrate the robustness of the baseline results to a variety of
lternative modeling and sample construction choices. However,
t should be noted that in many instances there are also substan-
ial reductions in precision, indicating the need for some caution in
nterpreting the paper’s main findings. For brevity, the discussion
ocuses primarily on the composite health measure, but Table 5
eports results for each of the individual health outcomes as well.

One important issue, as noted above, is that the utilized identifi-
ation strategy assumes that state-to-state variation in the timing

f expansions for given age groups are independent of children’s
ealth outcomes (except via increased eligibility). A partial test of
his assumption is to check whether the results are sensitive to the
nclusion of geographically specific linear trends, which allow any
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underlying trends in unobservables to vary in a linear fashion for
different geographic areas.

Panel A of Table 5 shows results that include a linear birth cohort
variable interacted with indicators for each of the four census
regions (South, Northeast, Midwest and West). These interactions
would capture, for example, any health trends that were occurring
across the studied cohorts in a particular region due to macroeco-
nomic conditions or changing immigration patterns, among other
possibilities. The estimated treatment effect for the composite
health outcome reported in Column 1 of Panel A is.075, very simi-
lar to the baseline model, but is less precise and falls slightly below
statistical significance at conventional levels (P = .109). Panel B of
Table 5 reports results from models that include state-specific lin-
ear cohort trends. This specification is more flexible since it allows
health trends to vary at the level of geography at which most Medic-
aid/CHIP policy is set, but because the state-trends absorb much of
the identifying variation in eligibility, it does so at a cost of reduced
precision, with the standard error for the composite health measure
increasing from.047 to.060. The point estimate for the compos-
ite health outcome remains similar to the baseline point estimate
at.095, and the estimated treatment effect remains slightly below
conventional levels of statistical significance (P = .113).

While the imprecision of the estimates makes this exercise less
than conclusive, the findings in Panels A and B of Table 5 can
be interpreted as suggestive evidence that the main results from
Table 2 are not an artifact of differential child health trends in states
or regions that implemented larger Medicaid and CHIP expansions.

A related threat to identification is that states which expanded
children’s public health insurance programs may have also imple-
mented other policies which positively affected children’s health.
Two policies of particular concern are cash welfare programs (AFDC
and later TANF) and state EITC programs. Both of these policies
are administered primarily at the state level, target low income
families with children, varied substantially over the study period,
and could plausibly affect child health via increases in household
income. While not explicitly a policy variable, state level economic
conditions pose a similar threat to identification, since they could
plausibly impact both Medicaid/CHIP policy and child health out-
comes.

I attempt to account for these possibilities by directly controlling
for the potentially confounding state policies and economic condi-
tions. To control for state EITC policies, I use data on state-level
credit amounts (measured as a percentage of the federal earned
income credit) and take the average of these values for the relevant
state-years from birth through age 18 for each child in the NLSY-
CYA.23 To account for changes in cash welfare program generosity, I
include controls for the average maximum AFDC/TANF benefit level
and minimum AFDC/TANF eligibility threshold that each NSLY-
CYA respondent was  exposed to from birth through age 18, and
also control for each NLSY-CYA respondent’s age when their state
of residence was granted a major AFDC waiver or implemented
TANF.24 Finally, I include a control for the mean state unemploy-
ment rate occurring for each year from birth through age 18 for
each respondent.
Institute’s Welfare Rules Database, and are with respect to a family of three with no
income for benefit levels and for a family of three seeking initial eligibility for the
eligibility level. Dates of AFDC waivers and TANF implementation are reported by
the US Department of Health Human Services (1999).
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Table  5
Robustness.

(1) (2) (3) (4) (5)
Composite index Health limitation Poor self-rated health Any chronic condition Asthma

A: Region-specific cohort-trends
Years of childhood eligibility 0.075 −0.012 −0.009 −0.012* −0.011

(0.047) (0.009) (0.009) (0.007) (0.008)
Observations 5465 5465 5464 5224 5465

B:  State-specific cohort-trends
Years of childhood eligibility 0.095 −0.015 −0.005 −0.013 −0.015

(0.060) (0.011) (0.009) (0.009) (0.009)
Observations 5465 5465 5465 5224 5465

C:  EITC, AFDC/TANF and state unemployment controls
Years of childhood eligibility 0.060 −0.009 −0.012 −0.005 −0.010*

(0.041) (0.010) (0.009) (0.008) (0.006)
Observations 5465 5465 5465 5224 5465

D:  Two child family–cohort interaction
Years of childhood eligibility 0.070* −0.010 −0.012 −0.008 −0.011*

(0.040) (0.008) (0.008) (0.007) (0.006)
Observations 5465 5465 5465 5224 5465

E:  Weighted by eligibility observations
Years of childhood eligibility 0.071** −0.010 −0.011 −0.010 −0.009*

(0.036) (0.008) (0.008) (0.006) (0.005)
Observations 5465 5465 5465 5224 5465

F:  Minimal controls
Years of childhood eligibility 0.096* −0.013 −0.017 −0.012 −0.013

(0.056) (0.012) (0.015) (0.012) (0.008)
Observations 5465 5465 5465 5224 5465

G:  Non-mobile subsample
Years of childhood eligibility 0.074** −0.006 −0.004 −0.007 −0.014**

(0.030) (0.008) (0.010) (0.006) (0.006)
Observations 4564 4564 4564 4363 4564

H:  Unweighted
Years of childhood eligibility 0.082*** −0.015** −0.009 −0.010** −0.011**

(0.028) (0.007) (0.007) (0.004) (0.005)
Observations 5465 5465 5465 5224 5465

Column headings indicate the dependent variable for each model. The reported coefficients are for a variable measuring total years of public health insurance eligibility
occurring from ages 0 through 18, instrumented for using simulated eligibility over the same age range. Models in Panel A control for interactions between region of residence
indicators and a linear birth cohort variable; Models in Panel B control for interactions between state of residence indicators and a linear birth-cohort variable; Models in
Panel  C include controls for state unemployment rates, EITC levels, AFDC/TANF benefit maximums and AFDC/TANF minimum eligibility thresholds over the course of each
respondent’s childhood, as well as each respondent’s age when their state first received a major AFDC waiver or implemented TANF, in addition to the baseline controls used
in  the models from Table 2; Models in Panel D include an interaction between child birth cohort and an indicator of whether the family had two or more children, as well
as  main effects for cohort and family size and the baseline controls used in the models from Table 2; Models in Panel E are weighted by the product of the NLSY sampling
weights  and the number of eligibility observations, therefore giving greater weight to respondents with more eligibility observations; Models in Panel F control only for
modal  state of residence, the ages and years when eligibility was  observed, and maternal age at birth; Models in Panel G restrict the sample to children whose state of birth
was  the same as their modal state of residence during childhood; Models in Panel H do not apply sampling weights. All standard errors are clustered at the state level using
the  modal state of residence during childhood.
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* Statistical significance at the 10%.
** Statistical significance at the 5%.

*** Statistical significance at the 1%.

he baseline specification from Table 2 with a coefficient of.060,
nd is not statistically significant at conventional levels (P = .144).
his reduction in precision reflects the strong collinearity between
edicaid/CHIP policy and other state level social policies, but the

obustness of positive and economically significant point estimates
uggests that the main findings are not an artifact of associations
etween Medicaid/CHIP policy and other state policy changes or
eneral economic conditions.

In addition to state level EITC initiatives, the federal EITC
xpanded greatly during the study period, and previous research
e.g. Hoynes et al., 2015) has found that these expansions positively
mpacted child health. Because Medicaid/CHIP policy is largely set
t the state level, confounding with federal EITC policy is less of

 concern, but it is still possible that children with greater public
ealth insurance exposure also benefited from increased federal

ITC payments during childhood in a manner not accounted for by
he simulated eligibility instrument. One simple check on this pos-
ibility exploits the fact that most expansions of the federal EITC
provided larger benefit increases to families with two  or more chil-
dren than to families with only one child. Given this, an interaction
between child birth cohort and an indicator of whether there were
two or more children in the family will capture some of the differen-
tial exposure to the federal EITC, and results from models with such
interactions included are reported in Panel D of Table 5. The esti-
mated impact of public health insurance eligibility is approximately
equal to the baseline estimate with a coefficient of.070, suggesting
minimal confounding, and this effect is statistically significant at
the 10% level (P = .080).

The working sample in the baseline models consisted of chil-
dren whose eligibility was  observed at least 5 times total and for
whom eligibility was observed at least once at ages 0–5, ages 6–11,
and ages 12 through 18. These restrictions ensured that eligibility
was reliably measured over the course of childhood, and Appendix

A demonstrates that children in the working sample have fixed
characteristics very similar to those of children who were excluded
by these restrictions. However, even within the utilized working
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ample there is substantial variation in the number of eligibility
bservations that are available for different respondents, and it may
e desirable to give greater weight to respondents with more eli-
ibility observations. Panel E of Table 5 does so by weighting the
aseline regressions by the total number of valid eligibility observa-
ions, and the treatment effect estimate for the composite outcome
s very similar to the baseline results, with a coefficient of.071, and
his estimate is statistically significant at the 5% level (P = .046).25

The remaining panels of Table 5 address three additional robust-
ess related issues.

First, the baseline specification controlled for a relatively exten-
ive set of individual level controls, which improved the precision of
he estimates, but it is useful to evaluate the sensitivity of the results
o including a more parsimonious set of controls. To this end, Panel

 of Table 5 reports results that control only for state of residence,
he years and ages when eligibility was observed, and maternal
ge at birth, and finds a treatment effect of.096 for the compos-
te outcome, similar to the baseline estimate, and this estimate is
tatistically significant at the 10% level (P = .088).

Second, an advantage of using longitudinal microdata is that it
nables the accurate calculation of eligibility for respondents who
oved across states during childhood, but this does not address the

ossibility that some families may  intentionally move to states with
ore generous public health insurance programs, causing simu-

ated eligibility to reflect the willingness and ability to move in
rder to improve child outcomes in addition to exogenous policy
hanges. To help address this concern Panel G of Table 5 reports
odels that use the sub-sample of children whose state of birth is

he same as their modal state of residence over the full course of
hildhood, indicating a high degree of residential stability.26 The
esults using this sample are very similar to the baseline findings,
ith a treatment effect estimate of.074 that is statistically signifi-

ant at the 5% level (P = .013).
Finally, Panel H of Table 5 reports results from models that do not

pply NLSY sampling weights. The estimated treatment effect for
he composite outcome is.082 and is highly statistically significant.

As discussed in Section 2 above, the NLSY79 switched to bian-
ual surveying after the 1994 wave, and as a result I was able to
alculate Medicaid/CHIP eligibility every year from 1978 to 1993
ut only every other year from 1995 through 2011 (the years for
hich eligibility is observed lag the NSLY79 survey years by one

ecause income is reported with respect to the previous calendar
ear). Because the main eligibility measure used above is based on
he fraction of annual observations in which each child was eligi-
le, the switch to biannual surveying means that the period prior
o 1994 is implicitly given more weight than the period after 1994
imply because children were observed more often in this period.
his may  be especially relevant for the models estimating the effect
f eligibility in specific age ranges. I use two strategies to assess the
xtent to which biannual surveying impacts my  findings, with the
esults presented in Table 6.

In Panel A of Table 6 I present estimates that use a total eli-

ibility variable which imputes eligibility in the non-survey years
rom the later portion of the NLSY79. Specifically, I interpolate fam-
ly incomes for non-survey years using the mean of the income

25 The weights applied in Panel E are the product of the custom NLSY sampling
eights and the number of valid eligibility observations for each respondent.

26 This restriction is used rather than simply excluding all children who ever moved
etween states because the latter restriction would eliminate 60% of the working
ample. Focusing on children who  largely remained in their state of birth is espe-
ially useful because, as noted by Cohodes et al. (2016), state of birth is unlikely to be
elated to public health insurance generosity given the difficulty of anticipating local
edicaid policy changes and the fact that prior analyses have found minimal rela-

ionships between Medicaid programs and fertility (DeLeire et al., 2011; Zavodny
nd Bitler, 2010).
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levels observed in the NLSY79 wave occurring immediately prior
to the non-survey year and the wave occurring immediately after
the non-survey year. To be as conservative as possible, I only per-
form this imputation if income in both the surrounding years is
observed.27 Eligibility calculations for non-survey years use sim-
ilarly imputed family size and state of residence measures. Panel
A of Table 6 reports results for both total childhood eligibility and
eligibility at age 0–5, 6–11 and 12–18, and in all cases the results
are very similar to those that only used waves where eligibility was
directly observed.

In Panel B of Table 6 I present estimates that use a total eligi-
bility variable which excludes even year observations in the earlier
portion of the NLSY79. This approach measures total childhood eli-
gibility in a consistent manner across the two  sampling period, but
does so at the cost of excluding useful information about eligibility
in the earlier survey waves. Results for both total childhood eligi-
bility and eligibility at age 0–5, 6–11 and 12–18 are again reported,
and the findings are very similar to the baseline results that used all
of the available eligibility observations.28 Taken jointly, the results
in Table 6 suggest that the paper’s main findings are not an artifact
of inconsistencies in the measurement of Medicaid/CHIP eligibility
across earlier versus later phases of the NLSY79.

6. Mechanisms

The most intuitive underlying mechanism for the results pre-
sented above is access and utilization of health care services.
Gaining insurance under Medicaid or CHIP reduces the marginal
cost of consuming health care, especially if children are transi-
tioning from being uninsured, and consumption of health services
could in turn improve health. For instance a child with asthma
symptoms who gains coverage under a public health insurance
program may  be prescribed a preventative inhaler or counseled
to avoid common asthma triggers and experience an immediate
and lasting health improvement. Receiving the full slate of recom-
mended vaccinations may  also be strongly affected by public health
insurance coverage and could have significant lasting health effects.
Utilization related mechanisms are also consistent with the larger
treatment effects found among children actually enrolling in public
health insurance programs found in Table 3.

The NLSY-CYA has only limited health care utilization infor-
mation, but each wave did collect information on how recently
children had last seen a doctor for a routine health checkup. I use
this information to construct variables measuring whether each
child had gone a year or more without a preventative doctor’s visit
at any point between birth and age five and the proportion of obser-
vations over the same age range in which parents reported that
it had been over a year since the child’s last routine checkup. I
focus on the 0–5 age range because this is a period when most
of the standard immunization schedule is being completed and
when routine visits are universally recommended, and focus on
routine preventative checkups because other types of health care
utilization may  confound access to care with morbidity.
Columns 1 and 2 of Table 7 report IV models that estimate the
effect of total eligibility from ages 0 to 5 on the described health
care utilization variables. The results in Column 1 indicate that an

27 For instance, if income is observed in 2003 and in 2005, then income for 2004 is
set equal to the mean of the observed years, but if income in either 2003 or 2005 is
missing – for instance due to non-response or refusal – then income in 2004 is set
to  missing.

28 For comparability with the baseline results, all of the models in Table 6 use
the  same estimation samples as the corresponding models in Tables 2 and 4. The
results in Table 6 are very similar if the sample restrictions relating to total eligibility
observations and having at least one observation at each phase of childhood are
instead defined using the imputed/biannual eligibility measures.
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Table  6
Alternative Medicaid/CHIP eligibility calculations.

(1) (2) (3) (4) (5)
Composite index Health limitation Poor self-rated health Any chronic condition Asthma

A: Imputed eligibility from 1995 to 2011
Full eligibility (0–18) 0.079** −0.013* −0.010 −0.010 −0.010*

(0.035) (0.007) (0.008) (0.006) (0.005)
Eligibility from 0 to 5 0.424*** −0.094*** −0.042* −0.047* −0.031**

(0.136) (0.032) (0.023) (0.025) (0.014)
Eligibility from 6 to 11 0.125* −0.021 −0.001 −0.033** −0.000

(0.075) (0.017) (0.026) (0.016) (0.008)
Eligibility from 12 to 18 0.033 −0.000 −0.034* 0.013 −0.017

(0.115) (0.022) (0.018) (0.019) (0.016)

B:  Biannual surveying imposed throughout
Full eligibility (0–18) 0.082** −0.014* −0.011 −0.010 −0.010*

(0.036) (0.008) (0.009) (0.007) (0.006)
Eligibility from 0 to 5 0.401*** −0.086** −0.046** −0.045* −0.029**

(0.149) (0.034) (0.022) (0.026) (0.014)
Eligibility from 6 to 11 0.125* −0.019 −0.003 −0.033** −0.002

(0.075) (0.017) (0.024) (0.016) (0.008)
Eligibility from 12 to 18 0.034 −0.001 −0.031** 0.011 −0.015

(0.099) (0.019) (0.014) (0.016) (0.013)
Observations 5465 5465 5464 5224 5465

Each table entry is from a separate IV regression with the health outcome listed in the column heading as the dependent variable and total years of public health insurance
eligibility occurring over the indicated age range as the independent variable of interest, which is instrumented for using simulated eligibility over the same age range. In
Panel  A, eligibility data is imputed for non-survey years for the period after the NLSY79 switched to biannual surveying. In Panel B, eligibility is measured excluding even-year
observations for the period prior to 1995, and therefore imposes biannual surveying on the full NLSY79. All models include state fixed-effects and complete sets of indicators
for  the ages and calendar years when each respondent’s eligibility was  observed, each child’s gender, race, and birth order, their mother’s highest grade completed and age
at  the time of their birth, and indicators for the total number of eligibility observations and the exact age at which health outcomes were observed. All standard errors are
clustered at the state level using the modal state of residence during childhood. Custom child-level NLSY sampling weights are applied.

* Statistical significance at the 10%.
** Statistical significance at the 5%.

*** Statistical significance at the 1%.

Table 7
The effect of Medicaid/CHIP on health care utilization and early educational outcomes.

(1) (2) (3) (4)
No  checkup in past year Proportion of observations

without checkup
Grade repetition On time high school

completion

Years of eligibility −0.061 −0.023 −0.020* 0.017
(0.042) (0.028) (0.010) (0.013)

Observations 4515 4515 5455 4047

The dependent variable for the model reported in Column 1 is an indicator of whether the respondent’s parent ever reported that they had not had a routine doctor’s visit
in  the past year from ages 0 through 5; The dependent variable in Column 2 is the proportion of observations occurring from ages 0 through 5 for which the respondent’s
parent  reported that they had not had a routine doctor’s visit in the past year; The dependent variable in Column 3 is an indicator of whether the respondent ever repeated a
grade; The dependent variable in Column 4 is an indicator of whether the respondent had completed high school by age 19. The reported independent variable is total years
of  public health insurance eligibility occurring from ages 0 through 5 for the models in Columns 1 and 2, and total years of eligibility occurring from ages 0 through 18 for the
models  in Columns 3 and 4, in both cases instrumented for with simulated eligibility occurring over the same age range. All models include state fixed-effects and complete
sets  of indicators for the ages and calendar years when each respondent’s eligibility was observed, each child’s gender, race, and birth order, their mother’s highest grade
c ligibil
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5, this explanation is consistent with the larger treatment effects
for eligibility in early childhood found in Table 4.29
ompleted and age at the time of their birth, and indicators for the total number of e
tate  of residence during childhood. Custom child-level NLSY sampling weights are

* Statistical significance at the 10%.

dditional year of eligibility from ages 0 to 5 reduces the probability
f ever going more than a year without a routine visit by 6.1 per-
entage points, a reduction of approximately 15% from the sample
ean of.39. This estimate is not statistically significant at conven-

ional levels, (P = .150). The estimate in Column 2 of Table 7 indicates
hat an additional year of eligibility reduces the proportion of obser-
ations for which parents reported that it had been over a year since
he child’s last routine checkup by 2.3 percentage points, a reduc-
ion of 11.5% from the sample mean of.20. While it has the expected
ign, this estimate is quite imprecise and statistically insignificant,
ith a P-value of approximately.403.

While the lack of comprehensive utilization measures and
he imprecision of the estimates from Table 7 warrant caution,
hese results do suggest that greater Medicaid and CHIP eligibil-
ty increased health care utilization among young children in the

urrent sample. The credibility of this finding is supported by previ-
us research demonstrating that public health insurance programs
ave positive health care utilization effects among children, espe-
ially routine preventative care (see for instance Boudreaux et al.,
ity observations. All standard errors are clustered at the state level using the modal
ed. ** and *** denote statistical significance at the 5% and 1% levels, respectively.

2016; De La Mata, 2012; Currie et al., 2008; Joyce and Racine, 2005,
among others).

Several studies have also found that vaccinations in particular
are sensitive to public health insurance coverage and can have last-
ing health impacts. For instance Luca (2016) uses the introduction
of state immunization mandates for identification and finds that
vaccinations reduce the prevalence of various covered conditions,
as well as improvements in longer term educational outcomes,
while Greenberg et al. (2005) discuss the lasting negative health
impacts of pertussis that are typically eliminated after the introduc-
tion of modern vaccines. Since most vaccinations occur before age
29 Also relevant is recent research by Bhalotra and Venkataramani (2011), which
finds that effectively treating pneumonia in infancy results in long-term reductions
in  disability, as well as improvement in several economic outcomes.
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Table A1 does reveal some differences in the characteristics of
the two samples, though few of these differences are of a practi-
cally large magnitude and only two are statistically significant at
conventional levels. The largest differences in practical terms are

Table A1
Characteristics of full versus working samples.

(1) (2) (3) (4)
Full sample Working

sample
Difference P-value of

difference

Mother’s age at
birth

25.28 25.17 −0.11 0.19

Mother’s
highest grade
completed

13.30 13.37 0.07 0.09

White 0.71 0.71 0.00 0.95
Black 0.20 0.20 0.01 0.46
Hispanic 0.09 0.09 0.00 0.35
Birth year 1986.04 1985.91 −0.12 0.17
Female 0.48 0.50 0.02 0.02
Birth order 1.87 1.87 0.00 0.88

Observations 8135 5465
O. Thompson / Journal of He

In addition to health care utilization, another potential mech-
nism underlying the positive health effects reported above is
mproved school performance. Low income children eligible for
ublic health insurance may  have fewer missed school days or
eceive treatment for conditions that improve their ability to fully
articipate in school, for instance short-term hearing loss from
hronic ear infections or difficulty seeing the instructor due to lack
f optometry care. A positive relationship between educational
ttainment and health is well established (Currie, 2009), and if
mprovements in early educational success and childhood health
re mutually-reinforcing, then education is a possible mechanism
nderlying the main health findings.

To investigate this possibility more directly, Columns 3 and 4
f Table 7 report IV models that estimate the effect of childhood
edicaid/CHIP eligibility on two early indicators of educational

uccess, grade repetition and completing high school before age
9. The results indicate that an additional year of childhood public
ealth insurance eligibility decreases the probability of repeating

 grade by 2 percentage points and increases the probability of
n-time high school completion by 1.7 percentage points. The esti-
ate for grade repetition is statistically significant at the 10% level,
hile the estimate for high school completion is not statistically

ignificant (P = .217). To the extent that these early indicators of
ducational success have positive health impacts, these results sug-
est that education may  be another mechanisms through which
ublic health insurance eligibility improves longer-term health
utcomes.

While data limitations prevent me  from directly investigating
dditional potential mechanisms, previous research also suggests

 number of plausible pathways by which public health insur-
nce coverage could improve child health. One such pathway is
ousehold finances. Health insurance, like all forms of insurance,

s fundamentally a risk management instrument which protects
olicy holders from catastrophic financial events. Medical events
ave been estimated to be a contributing factor to over half of all
ersonal bankruptcies in the US (Himmelstein et al., 2009), and
edicaid eligibility specifically has been shown to reduce personal

ankruptcies and medical debt (Boudreaux et al., 2016; Gross and
otowidigdo, 2011; Currie et al., 2008). Beyond preventing cata-

trophic financial events, the provision of free or very low cost
ealth insurance transfers otherwise costly resources to eligible

amilies, resulting in a general improvement in household finances.
n turn, a large body of evidence indicates that both the overall
evel and the stability of household income have positive effects on
hildren’s health (Case et al., 2002; Ettner, 1996).

Other plausible mechanisms include changes in maternal labor
orce participation (Strumpf, 2011; Winkler, 1991); changes in
he supply of health care providers or technology investments by
ealth care providers (Freedman et al., 2015; Adams et al., 2003);
nd reductions in early childbearing due to contraceptive coverage,
n either the child generation or among their mothers (Kearney
nd Levine, 2009; Lindrooth and McCullough, 2007). Additional
esearch on the extent to which such responses to expanded public
ealth insurance coverage affect health outcomes is warranted.

. Conclusion

The primary contribution of this paper has been to estimate
he relationship between public health insurance programs for
hildren and health outcomes in a manner that accounts for the
umulative nature of health determination. When exposure to

ublic health insurance programs is measured with full eligibil-

ty histories, these programs are found to have large effects on
ealth limitations, self-rated health, chronic conditions and asthma
bserved in early adulthood. Eligibility occurring from ages 0 to 5
conomics 51 (2017) 26–40 39

appear to have especially large long-run health effects. One caution
in interpreting these results is that a limited sample size reduces
their precision, and the baseline estimates for two of the five stud-
ied outcomes are not statistically significant at conventional levels.

The relationship between public health insurance programs for
children and long-term health outcomes remains an understudied
aspect of health policy. Future research analyzing a wider vari-
ety of health outcomes measured further into adulthood, using
complimentary identification strategies, and directly investigating
potential mechanisms and intermediate outcomes would allow for
a more comprehensive accounting of the benefits of public health
insurance programs for children.

Appendix A. Sample representativeness

As noted in Section 2, restricting my  sample to children with
eligibility observed at least 5 times total and during several differ-
ent portions of childhood impacts the composition and possibly the
representativeness of the NLSY-CYA sample used in the main anal-
ysis. For instance, if the poorest respondents with the least stable
living situations are more likely to have missing data, then the main
analysis is only applicable to a relatively privileged sub-population
of Medicaid and CHIP eligible children.

Table A1 assesses the extent of such selective attrition by com-
paring the characteristics of children in the sample used above with
a more expansive NLSY-CYA sample. Since the children excluded
from my  working sample are definitionally observed less fre-
quently that the full sample, the table focuses on characteristics
that can be reliably measured in a small number of observations
occurring early in life, specifically maternal age at birth, maternal
education, child race and ethnicity, gender, birth cohort, and birth
order.

The first column of Table A1 reports means of these character-
istics for the sample of 8135 children who have valid data on basic
demographic and maternal socioeconomic characteristics, while
the second column reports means for the 5465 children that remain
in the working sample after the sample restrictions described in
Section 2 are applied. Column 3 of Table A1 reports the differences
in mean characteristics across these two  groups, and Column 4
reports the P-values for these differences.
Column 1 reports means for all NLSY-CYA respondents with valid data on the listed
characteristics, while Column 2 reports means for the NLSY-CYA respondents used
in the baseline models from Table 2. Column 3 and 4 report the mean differences
between the two samples and the P-values for a test of whether the characteristics of
the two  samples are equal. Custom child-level NLSY sampling weights are applied.
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bserved for maternal education and maternal age at birth, with
he average child from the working sample having a mother who
ompleted.07 more years of schooling and was.11 years younger at
irth than the average child from the “full” sample. The two  sam-
les are virtually identical with respect to race, ethnicity and birth
rder, and a 2 percentage point gap is observed with respect to
ender.

While the presence of even these modest differences in sam-
le characteristics gives reason for some caution in applying the
ndings reported above to a broader population, the fact that the
bserved differences are relativity small suggests that the paper’s
ain findings are useful for assessing the effects of public health

nsurance within a fairly expansive set of Medicaid and CHIP recip-
ents.
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