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Abstract

This article examines lasting mortality improvements associated with availability of Medicaid at
time and place of birth. Using the US Vital Statistics (1959-2010), | exploit the variation in when
each of the 50 states adopted Medicaid to estimate overall infant mortality improvements that
coincided with Medicaid participation. 0.23 less infant deaths per 1000 live births was associated
with states' Medicaid implementation. Second, | find lasting associations between Medicaid and
mortality improvements across the life-course. I build state-specific cohort life-tables and regress
age-specific mortality on availability of Medicaid in their states at time of birth. Cohorts born after
Medicaid adoption had lower mortality rates throughout childhood and into adulthood. Being born
after Medicaid was associated with between 2.03 and 3.64 less deaths per 100,000 person-years in
childhood and between 1.35 and 3.86 less deaths per 100,000 person-years in the thirties. The
association between Medicaid at birth and mortality was the strongest in the oldest age group
(36-40) in this study.
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Medicaid is often credited as one of the contributors to the rapid decline in infant mortality
rates in the decade after 1965 (Corman and Grossman 1985; Mason 1991). Medicaid sought
to improve infant health by increasing access to care, particularly for low income groups that
had disproportionately high mortality rates. Infant mortality in the United States declined 4.5
percent per year between 1965 and 1982 (Corman and Grossman 1985). It has been fifty
years since the first State began to offer Medicaid. This article examines the mortality of
cohorts who were born into one of the largest policy changes in Twentieth Century.

Arise in living standards, better nutrition, public sanitation, clean water supply, and public
health campaigns contributed to dramatic reductions in infant mortality rates in the United
States during the first half of the Twentieth Century (Condran and Crimmins-Gardner 1978;
Cutler and Miller 2005; Deaton and Paxton 2001; Elo and Preston 1996; Ewbank and
Preston 1990; Fogel 2004; McKeown 1976, 1979; Meeker 1972; Preston and Haines 1991;
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Szreter, 1988). After several decades of experiencing significant improvements, the year-to-
year decline in infant mortality stalled to 0.5 percent by 1950 (Corman and Grossman 1985).
Considerable national attention was focused on how infant health improvements in the US
were lagging behind other developed nations (Committee on Maternal and Child Care 1965;
Falkner 1969; Lee et al. 1980; Shapiro et al. 1968). Many efforts were made to improve
prenatal and neonatal medical technology as well as to make services more accessible
(Corman and Grossman 1985). Medicaid, a public insurance program targeting low-income
pregnant women and infants receiving assistance from Aid to Families with Dependent
Children (AFDC), was created by Title X1X of the Social Security Act in 1965. The period
beginning 1965 experienced twentieth century's second surge of infant mortality decline
(Grossman and Jacobowitz 1981; Lee et al. 1980).

A large body of literature examining the effects of Medicaid on its recipients has emerged
since the program'’s inception (Baldwin et al. 1998; Braveman et al. 1993; Copeland and
Meier 1987; Currie and Grogger 2002; Devany et al. 1992; Goodman-Bacon 2016; Guyer
1990; Howell 2001; Lykens and Jargowsky 2002; Moss and Carver 1998; Schor et al. 2007).
However, relatively few studies examine Medicaid's contribution to general population
health and its longer-term consequences. In this paper, | examine states' infant, childhood,
and adult mortality associated with states' Medicaid participation at time of birth. I exploit
the variation in States' timing of Medicaid adoption between 1966 and 1979 to address two
research questions. (1) Was Medicaid associated with reductions in infant mortality at the
population level? (2) Did states' Medicaid participation at birth have lasting associations
with mortality into adulthood? Macro-level views of the consequences of large-scale health
care reforms are informative as the policies often influence individuals outside their
immediate targeted population. And these health effects during early life may endure into
adulthood. This paper follows birth cohorts over time to examine potential lasting mortality
consequences associated with Medicaid.

Theory and Literature

Population-level analyses of other high-income OECD countries show significant
associations between infant mortality and the country's health care system. Countries with
publicly funded health care had lower infant mortality rates than similar countries whose
health care services are generally private (Elola et al. 1995). National health care systems
were associated with greater improvements in infant mortality after accounting for secular
declines and changes in GDP (Macinko et al 2004). Between 1970 and 1996, public health
care systems were associated with over 3 less infant deaths per 1000 live births as IMR fell
from 16.63 to 6.20 per 1000. These publicly funded national health systems also attenuated
the positive association between income inequality and infant mortality (Macinko et al
2004).

In the United States, the introduction of the public health insurance program visibly
improved insurance coverage and health care utilization. Prior to 1965, only half of low-
income Americans had medical-coverage (Copeland and Meier 1987) and despite having
poorer health than their wealthier counterparts, low-income individuals and families used
fewer medical services (Copeland and Meier 1987; Rowland et al. 1988; Wilensky and Berk
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1982). In particular, 88% of upper-income women reported seeing a physician during the
first trimester of pregnancy compared to 58% of lower-income pregnant women (Andersen
and Andersen 1967; Copeland and Meier 1987). By the late 1970s when most states had
adopted Medicaid, 24 million Americans and over a third of people in households with
incomes below 125% FPL received health insurance through Medicaid (Oberg and Polich
1988; Wilensky and Berk 1982). Medicaid specifically targeted low-income pregnant
women and infants and their enrollee characteristics reflected this trait (Wilensky and Berk
1982). Medicaid covered about three-quarters of low-income pregnant mothers and children
under the age of 5, reducing the rate of uninsurance for these target groups to below the
national average (Holahan and Zedlewski 1991). By 1980, the low-income group was
utilizing medical services (hospital stays and physician visits) at an equivalent rate as the
higher-income groups (Copeland and Meier 1987; Rowland et al. 1988; Wilensky and Berk
1982).

Medicaid's impact on its recipients is clear. Goodman-Bacon (2016) and Currie and Gruber
(1996) find convincing evidence that Medicaid expansions in the 1980s contributed to
reductions in infant mortality rates. Goodman-Bacon (2016)'s analysis exploited variations
in states' timing of Medicaid adoption and differences in shares of immediately eligible
children throughout the 1960s and 1970s. He finds significant reductions in infant and child
mortality associated with Medicaid especially among populations that were more likely to
become eligible for public assistance. Currie and Gruber (1996) examined subsequent
expansions of Medicaid in the 1980s. They standardized states' Medicaid generosities by
simulating the proportion of women who would be eligible from a nationally representative
sample of 3,000 women from the Current Population Survey each year. Their method
allowed the authors to effectively isolate the effects of States' extent of Medicaid expansions
from the composition of their residents.

However, Medicaid may also have had spillover effects on women and infants who did not
gain insurance coverage from the public program. Theories in diffusion suggest that as a
greater proportion of women gain access to pre- and post-natal care, the health of all women
would improve. Health knowledge spreads through interpersonal networks as well as
institutional organizations (Backer 1991; Tarde 1962; Green et al. 2009). Interaction with
peers, friends, and family as well as health care providers influence how individuals
approach their health (Christakis and Fowler 2007, 2009; Glanz et al. 2008). Social network
effects on health behavior are not trivial. Groups of socially connected people quit smoking
in concert at different times despite the already ‘generalized knowledge’ of smoking's
adverse effects on health (Christakis and Fowler 2009). Medicaid connects more women
with health care providers and encourages transfer of health knowledge from physicians to
the public. As more women adopt good nutrition and refrain from risky health behaviors, the
more likely they are to influence other women in their social networks, even those who
always had access to health care services.

Increasing health insurance coverage through Medicaid can improve health care delivery for
everybody, including those who were always insured. Financial incentive for hospitals to
invest in prenatal and neonatal services may have increased when more people in the
community gained health insurance. Adoption of Medicare (another public insurance
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program for people over 65) was associated with new hospital entries, increased adoption of
cardiac technology, and increased medical spending on non-Medicare patients (Finkelstein
2007). Also, improving coverage could have alleviated barriers to care reported by insured
people living in communities with high rates of uninsurance: more unmet health care needs,
lower access to care, and lower trusts in their physicians (Pagan and Pauly 2006, Pauly and
Pagan 2007, Pagan, Balasubramanian, and Pauly 2007).

Access to prenatal and infant health care may have long-term consequences for health. As
the recipients of Medicaid reach adulthood, a growing number of studies are examining the
longer-term consequences of early-life insurance coverage. Boudreaux et al. (2016) show
that children who were exposed to Medicaid as it rolled out across states had fewer chronic
conditions in adulthood. Duration of Medicaid eligibility also matters for later life health.
Two recent articles examined the longer-term consequences of expansions that increased the
age to which children were eligible for Medicaid. Reduced hospitalizations, emergency
department visits (Wherry et al. 2015), and disease-related mortality (Wherry and Meyer
2015) were lower among cohorts who were eligible for Medicaid longer during their
childhoods.

These articles build upon a longstanding literature that connects prenatal and early-life
environment to later-life health outcomes. One of the most well-known of these studies finds
a positive link between ischemic health disease mortality and infant mortality rates at the
place and time of birth (Barker and Osmond 1986). Their study suggests that early-life
living conditions and nutrition (measured by local infant mortality rates) have long-term
consequences well into adulthood even when they move to another region. Quasi-
experimental studies also find poorer health outcomes among birth cohorts born during the
1918 Influenza Pandemic and the 1944 Dutch Famine relative to cohorts born immediately
before or after these sudden deteriorations in living conditions (Almond 2006; Roseboom et
al. 2001). The literature is strongly suggestive of initial conditions at birth having long-
lasting health consequences. Medicaid explicitly aims to improve prenatal health and birth
outcomes. Thus, | expect these wide-spread efforts to translate into improved health
throughout the life-course.

The first research question adds to the literature by examining the overall changes in infant
mortality rate—recipients and non-recipients alike—associated with States' Medicaid
participation. The second part of this paper shows that cohorts who were born after their
states adopted Medicaid had lower mortality in childhood and adulthood compared to
cohorts born immediately prior to Medicaid.

Before delving into the analyses, | briefly describe the policy context of States' Medicaid
participation during the period after 1965. The program offered federal grants to states to
provide health insurance to eligible persons. During the early years, the federal government
gave considerable flexibility in when or whether each state could participate in the program.
States that decided to participate had to provide coverage to recipients of Aid to Families
with Dependent Children (AFDC) mostly, pregnant women and infants who met income and
asset requirements (Medicaid eligibility diverged from AFDC-eligibility in the 1980s).
States began to participate in Medicaid quickly after the Title X1X of the Social Security Act
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in 1965. States in the Northeast were relatively early adopters of Medicaid. Pennsylvania
and New York—the two largest states in this region—were among the first. The New
England states followed in quick succession and New Jersey was the last to implement
Medicaid in 1970. Infant mortality rates among the states in the Northeast in 1965 were
similar to each other, ranging between 22 and 23 deaths per 1000 live births. Infant mortality
among states in the Midwest and West had greater variability. Utah had the lowest IMR at
around 18 deaths per 1000 and Illinois had the highest at over 25 deaths per 1000. Most of
these states adopted Medicaid prior to 1968. Southern states had higher rates of infant
mortality on average. Mississippi's infant mortality rates were exceptionally high at 40
deaths per 1000. The remaining states ranged between 22 and 31 deaths per 1000. The
adoption of Medicaid in the South was evenly spread out across the years between 1966 and
1970.

States' timing of Medicaid implementation was different from other public policies that the
Johnson administration introduced to combat poverty in the 1960s and 1970s. The Food
Stamp Act of 1964 was the other major initiative targeting women and children to improve
prenatal health and reduce infant mortality (Almond et al. 2011). However, the rollout of the
Food Stamp Program did not coincide with states' Medicaid implementation dates. The Food
Stamp Program was implemented at the county-level and its implementation stretched out
between 1961 and 1976. Thirty percent of the US population already had access to food
stamps by the time the first states began to offer Medicaid in January 1966. About a quarter
of the population gained access to food stamps after 1970 when all but two states had joined
the Medicaid program. Furthermore, states' Medicaid participation had little bearing on its
counties' food stamp participation start date. Most notably, most counties in New York,
Oklahoma, and Massachusetts began to offer food stamps relatively late, despite being early
adopters of Medicaid. Many counties in Texas and California did not offer food stamps until
after 1970. Thus, the exact timing of Medicaid implementation appears exogenous to other
prenatal and infant health policy initiatives that occurred during this period. DATA

Using the US Vital Statistics micro-data, | examine mortality patterns for birth cohorts born
between 1959 and 1979—the 20-year period surrounding the introduction of Medicaid in
1965. | start my analysis in 1959 when Hawaii became the last state to join the US. I use the
natality micro-data for births between 1959 and 1979 to calculate the number of births by
year for each state. The data does not include births to US citizens outside the United States.
To derive the state-age-specific mortality rates for cohorts born between 1959 and 1979, |
use the mortality micro data from 1959 to 2010. Mortality data for New Jersey is missing for
the years, 1962 and 1963. Mortality data for Hawaii is incomplete for prior to 1968 and is
excluded from the analyses. In 1972, the US Vital Statistics contains only a 50 percent
sample of death records. | have multiplied the number of deaths in 1972 by a factor of two in
my analyses.

The analyses do not differentiate race. The US Vital Statistics changed the way it
categorized race several times between 1968 and 2010. Prior to 1968, people were
categorized as either white or non-white. After 1968, the non-white population was
classified into sub-groups and people with Latin American heritage were separated from the
white classification (up until the late 1960s, they were categorized as white). The changes in
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how the data classifies race make it difficult to compare minority groups across the years. In
addition, the number of non-whites being born and dying in some states were so small that
the age-specific mortality rates quickly became unreliable.

Analytic Strategy

The main analyses exploit the variation in when States adopted Medicaid to estimate age-
specific mortality improvements associated with Medicaid. Using the natality and mortality
files, | create a life-table for each birth cohort in each state. These life-tables summarize the
mortality experiences of cohorts born and living in each of the 50 states until age 40. |
estimate changes in age-specific mortality rates associated with whether Medicaid was
available in the state at time of birth. In these regression models, | control for secular
declines in mortality with year fixed-effects. All regression models have panel-corrected
standard errors and they also correct for heteroscedasticity. These corrections account for
interdependent observations within states.

This framework takes advantage of states' variation in the timing of Medicaid start. States'
baseline infant mortality in 1965 had no relation to when they joined the Medicaid program.
Utah who had the lowest infant mortality rate adopted Medicaid at the same time as West
Virginia who had the highest infant mortality. A low correlation coefficient across all states
confirms that states' infant mortality rates in 1965 did not determine its Medicaid
participation.

Systematic migration of would-be mothers of healthy babies into states offering Medicaid is
unlikely. Interstate migration flows of a demographic group that would produce the
healthiest babies (college-educated persons between the ages 25 to 39) have no relations to
States' timing of Medicaid participation. California, an early adopter, and Florida, a late
adopter, were among the top recipients of the young, college educated population in the late
1960s (Goworowska and Gardner 2012). Young, single, college-educated people
consistently out-migrated from Minnesota and Alabama despite one being an early Medicaid
adopter and the other, a late adopter. Furthermore, the magnitudes of these flows are small.
Thirteen percent of persons aged 25 to 39 moved to a different state between 1965 and 1970.
Out of the thirteen percent, less than thirty percent were college educated.

An increase in births in response to Medicaid availability may also undermine the analytical
framework. While the number of births did go up during this period, the fertility rate of
women aged 15 to 44 (general fertility rate) declined (Hamilton and Ventura 2006). A more
thorough examination of the natality files show no statistically significant changes in births
associated with the availability of Medicaid in the mothers' home states.

Results

Research Question 1: Is Medicaid associated with lower infant mortality rates?

| examine the change in infant mortality associated with States' implementation of Medicaid
to address my first research question. | calculate the infant mortality rate for each state and
year between 1959 and 1979 as follows.
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IMRy s = Number of deaths for infants under age one residing in state s, in year y / 1000 live
births to mothers who are residents of state s, in year y

Confirming prior studies (Corman and Grossman 1985; Grossman and Jacobowitz 1981;
Lee et al. 1980) the national infant mortality rate shows an accelerated decline during the
period after 1965. Mortality levels varied between states and regions (Southern states had
relatively higher infant mortality) but this general pattern of decline was consistent
throughout the nation.

Figures 1 and 2 examine the mortality decline in relation to states' Medicaid implementation
dates. The graphs align the states' infant mortality by their Medicaid start year. Figure 1
descriptively shows faster improvements in infant mortality during the years after Medicaid
relative to the years before Medicaid. At the national level, the rate of IMR decline appears
to be about 2.5 times greater during the seven years following Medicaid than during the
seven years leading up to the program's implementation.

Figure 2 shows the declines in infant mortality surrounding Medicaid for each of the four
US regions. Greater change in the rate of decline after Medicaid is particularly pronounced
for states in the Northeast and the Midwest.

Table 1 shows the estimated change in infant mortality associated with Medicaid. The first
regression shows that states' infant mortality was on average 0.23 deaths per 1000 less after
Medicaid start after controlling for the secular decline in infant mortality with year fixed-
effects and accounting for interdependence within states. As expected, the magnitude of
infant mortality decline associated with national public insurance in the United States is
smaller than what has been observed among European countries (Macinko et al 2004).
However, this change in infant mortality is not negligible. An increase in 0.23 deaths per
1000 births in 1970 (3.7 million live births) would translate into almost 1,100 more infant
deaths.

Research Question 2: Did the availability of Medicaid at birth have lasting consequences
on mortality throughout childhood and into adulthood?

I examine changes in mortality rates in five-year age groups between cohorts born before
and cohorts born after Medicaid was implemented in their states at the time of their births.
The oldest age group in this analysis is the 36 to 40 age period. | calculate age-specific
mortality rates from life tables of cohorts born between 1959 and 1979. | then derive the
mortality rates per 100,000 person-years lived for each five-year age period from each birth
cohort. sMy o= (100,000 * deaths in state, s among people born in year, b whose age was
between x and x+5) / number of person-years lived in state, s by people born in year, b
between ages x and x+5)

Unlike infant mortality, mortality for older age groups did not experience steady and
constant declines throughout the 1960s and 70s. In fact, mortality rates appear to increase
after 1970 for younger adults (Murphy et al. 2013). Mortality data ends in 2010 when the
1970 birth cohort is 40 years old. Constricted by data limitations and possible confounding
effects from later mortality trends, | limit this section of the analysis to the 1959-1970 birth

Soc Sci Med. Author manuscript; available in PMC 2018 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sohn

Page 8

cohorts. All states except Arizona and Alaska had implemented Medicaid by the end of
1970.

In Table 2, | estimate the change in mortality rates (deaths per 100,000 person-years)
associated with the availability of Medicaid in the state at time of birth. The regressions also
include year fixed-effects with panel corrected standard errors and corrections for
heteroscedasticity. Cohorts born after Medicaid implementation showed significant mortality
improvements in all age groups except the 20s. Cohorts born after Medicaid adoption had
lower mortality rates throughout childhood. Medicaid was associated with 2.03 less deaths
per 100,000 person-years between ages 1 and 5. The mortality decline that coincided with
Medicaid at birth increased to about 2.52 less per 100,000 person-years for the 11 to 15 age-
period and to 3.64 less per 100,000 person-years for the 16 to 20 age-period. All of these
coefficients are significant at the 0.001 level. The association between Medicaid at birth and
mortality rates during the twenties is not as well defined. The regression model shows that
mortality rates associated with the presence of Medicaid at birth is between -0.42 per
100,000 and 0.87 per 100,000 person-years during the 20 to 29 age-period. One explanation
for these low coefficients is that the deaths from unintentional injury, homicide, and suicide
are particularly high between ages 20 and 29. Mortality rates during this age-period are
primarily driven by deaths from injury which may have limited connections to receiving
health care in early life. The association between mortality rates and Medicaid at birth
becomes stronger in the thirties. Cohorts born after Medicaid had 1.35 less deaths per
100,000 person-years in their early thirties and 3.86 less deaths per 100,000 person-years in
their late thirties. HIV and cancer accounted for more deaths than homicide and suicide in
the early thirties and cancer and heart disease emerged as two of the top three leading causes
of death in the late thirties (CDC).The increasing association between mortality and
Medicaid in older age-periods is expected. Prior studies on the consequences of poor health
conditions in early life also show stronger outcomes in later adulthood (Almond 2006;
Barker and Osmond 1986).

The population implications of these mortality declines attributed to Medicaid is not trivial.
To illustrate the magnitude of these coefficients, | show how the 1970 birth cohort would
look like without the mortality declines associated with Medicaid in these regression

models. Table 3 presents the 1970 cohort's under-40 mortality schedule with and without the
changes in mortality attributed to Medicaid in Tables 1 and 2. The number of survivors at the
beginning of each age group (Ix) is based on the actual number of births in the United States
in 1970. | apply the age-specific mortality rates with and without the estimated decline
associated with Medicaid to the 1970 birth cohort and compare the resulting number of
survivors at the end of age 40 in 2010. The coefficients attributed to Medicaid in these
regression models amount to 3,532 fewer people alive in 2010. 3,532 people representa 1.7
percent increase in under-40 mortality for the 1970 cohort and 0.1 percent of all live births in
the 1970.

Limitations

The first limitation is the analyses' use of state of residence at time of death to determine
whether Medicaid was available at birth. The NCHS makes place of birth available only for
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mortality files between 1979 and 2004 and cannot provide data to create complete life-tables
for cohorts born during the key period when Medicaid was rolled out across the states.

I derive age-specific death rates using actual number of deaths by year, age, and state against
the cohort's corresponding number of births in the same state. These age-specific death rates
inflate from deaths of persons born out-of-state and deflate when the net-migration of people
born in those states are below zero. | compare the place of birth against places of death for
people who died between 1979 and 2004 to evaluate the potential effects of migration on the
results. Ninety five percent of infants who died before turning age one was born in the same
state that they died in. This strong relationship between place of birth and death gradually
decreases in older age-periods. Over seventy-five percent of children who died in the US
were born in the same state. About sixty-two percent of deaths in young adulthood occurred
in the states of their birth. Nevada, Wyoming, and New Hampshire were the top three states
who had the greatest proportion of deaths by people who were born outside the state. Over
70 percent of deaths between 30 and 39 were from persons born outside of Nevada (the
overall percent across all age groups was 48 percent). About fifty percent of younger adults
who died in Wyoming and New Hampshire were born out-of-state. Fortunately, the
combined deaths from these states made up about one percent of all under-40 deaths in the
United States during this period. California, New York, Illinois, Pennsylvania, Texas, and
Ohio—all major contributors of under-40 deaths—all had relatively low percentage of
deaths by people born out-of-state. The only problematic state was Florida. Florida
contributed over five percent of under-40 deaths, thirty percent of which were from people
born outside Florida. New York State was the largest state of origin. New York-born persons
made up about five percent of under-40 deaths in Florida.

People who were born outside the United States also contributed to deaths in the analyses.
Less than one percent of infant deaths were by foreign born infants. The percentage of
deaths by foreign-born increased to 5.8 in childhood and then to11 percent in early
adulthood. Mexico was the most common place of birth for foreign born people who died in
the US particularly for deaths occurring between ages 16 and 30. California and New York
had the largest proportion of deaths by persons born outside the 50 states at 16 and 14
percent respectively. Deaths in states other than the state of birth will likely dilute the
changes in mortality associated with Medicaid at birth. It is unlikely that migration patterns
coincided with the availability of Medicaid at a person's time and place of birth. Thus, the
relationship between Medicaid and mortality in this paper, particularly for older age-periods,
is likely to be a conservative estimate.

The analyses cannot account for all possible confounding events that occurred during the
study period. Between-state differences in abortion laws and availability of family planning
services may have influenced the composition of infants born each state (Scrimshaw 1978).
The Family Planning Services and Population Research Act under Title X increased federal
funding for family planning services through Medicaid in 1972 and in 1973 abortion became
legalized after the Supreme Court's decision in Roe v. Wade. These efforts may have reduced
the number of unhealthy pregnancies contributing to the decline in infant mortality after the
mid-1970s.
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Changes in states' economic conditions would also have influenced infant mortality during
the study period. In a sensitivity analysis, | categorized the fifty states into “high income
growth” and “low income growth” groups. These groups were determined by calculating the
slope of each state's per capita personal income growth between 1960 and 1980 (data source:
Bureau of Economic Analysis). Parallel difference-in-difference analyses stratified by
income growth group confirm that the association between Medicaid and infant mortality
decline holds for both low- and high- income growth states. The coefficient sizes were
higher for low income growth states, however. This finding suggests that the overall effect of
Medicaid may have been stronger in low income growth states where more residents were
eligible for public insurance than high income growth states. The relationship between
Medicaid and lowered life-course mortality also held consistently among high income
growth states across all age groups but not among low income growth states suggesting that
the ambiguity in the association between Medicaid at birth and mortality in the early
adulthood in the main analyses is driven by the low income growth states.

This study is also limited by the length of its data. The 1970 birth cohort only reached age
40 in 2010 and mortality changes associated with Medicaid could only be examined at
relatively young ages. Prior literature suggests that the effects of early-life health
environment become more prominent at older ages when mortality rates increase. Similarly,
the association between Medicaid availability at birth and adult mortality may become
stronger in later years. In this paper, the oldest age-period (36-40) had the strongest
association between Medicaid at birth and mortality.

Lastly, the analysis does not distinguish race. Medicaid would have had a greater effect on
African Americans as a greater proportion of African American families were recipients of
Aid to Families with Dependent Children and thus most likely to be eligible for Medicaid.
The poor data quality for the non-white population in the 1950s and 1960s does not produce
dependable results when the analyses are separated by race. Many states during this period
had very few non-white births and even fewer deaths. Age-specific death rates quickly
deteriorate into noisy trends for many smaller states. Furthermore, the NCHS changed the
categorization of whites and non-whites several times during this period. Medicaid likely
had a greater influence on the non-white population. A greater proportion of African
Americans would have been eligible for Medicaid as more African American families were
receiving AFDC. Infant mortality among non-whites during this period was also
substantially higher and increasing access to medical care may have had a greater impact on
infant mortality.

Discussion

Faster declines in infant mortality accompanied the advent of Medicaid in the late 1960s.
These improvements that coincided with the federal public insurance program were
substantial and its link to population mortality remained significant for decades after its
inception. This paper shows that significant declines in infant mortality coincided with
states' Medicaid adoption and cohorts who were born after Medicaid had lower mortality
throughout their childhoods and adulthoods.
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While Medicaid was only available to a subset of the population, changes in mortality were
observed at the population level. It is likely to have directly improved the health of the
neediest group and raised the average survival rate. It may also have had a positive health
impact on women and infants at large by creating conduits for health knowledge to travel
from researchers and physicians to the general public. As more women interacted with the
medical system and changed their health beliefs and behavior, they reinforced the health
knowledge of other women. Medicaid would have enhanced concurrent public health
initiative and medical advance to reduce infant mortality. Combined, these factors lead to the
large infant mortality improvements observed in the United States in the period after 1965.

The findings of this paper reiterate the significance of conditions in-utero and infanthood on
later-life health outcomes. Being born into a state with public health insurance had strong
associations with mortality long after cohorts aged out of eligibility. The results find stronger
associations between Medicaid at birth and mortality at ages where natural (non-injury)
deaths were the leading causes. In the future, cohorts born between 1960 and 1970 will
reach older ages where more people will die from natural causes such as heart disease and
cancer than from injuries. | expect the relationship between Medicaid at birth and mortality
to become stronger.
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-5 0 5
Years before and after Medicaid start

Figure 1. Logged ratio of infant mortality rate surrounding Medicaid start
Notes. Year 0 denotes the year prior to Medicaid adoption. Values are average logged ratio

of states' infant mortality rates relative to the year immediately prior to Medicaid
implementation. Calculations are weighted by the number of births.
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Figure 2. Regional variation in infant mortality before and after Medicaid start
Notes. Year 0 denotes the year prior to Medicaid adoption. Values are average logged ratio

of states' infant mortality rates relative to the year immediately prior to Medicaid
implementation. Regional averages are weighted by the number of births.
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State infant mortality regressed on timing of Medicaid participation

Table 1

Deaths per 1000

mean p-value
Medicaid (0/1)  -0.225 0.000
Birth Year
1959 (reference)
1960 -0.344 0.000
1961 -1.076 0.000
1962 -1.079 0.000
1963 -1.182 0.000
1964 -1.596 0.000
1965 -1.691 0.000
1966 -2.585 0.000
1967 -3.716 0.000
1968 -4.077 0.000
1969 -5.011 0.000
1970 -5.816 0.000
1971 -6.745 0.000
1972 -7.392 0.000
1973 -8.130 0.000
1974 -9.123 0.000
1975 -9.752 0.000
1976 -10.565 0.000
1977 -11.694 0.000
1978 -12.020 0.000
1979 -12.721 0.000
Constant 26.011
R-Squared 0.886

Page 17

Notes: Regression models have panel-corrected standard errors and are corrected for heteroscedasticity. Estimates are weighted by the number of
births in each state during a given a year. Data for New Jersey is missing for 1962 and 1963. Data for Hawaii is missing for years prior to 1968.
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