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ABSTRACT

Previous studies show that children in lower socioeconomic status families reveal higher rates of
mortality. We complement the income-mortality literature by establishing a causal link between
income and child mortality. Our instrument for income is based on time-series global shocks to
oil prices combined with the cross-sectional share of employment in manufacturing across US
states as their exposure to oil price changes. Using the universe of death records between the years
1975-2004, we find the OLS results of income-child-mortality relationships are under-biased. The
2SLS-1V results suggest that a $1,000 increase in income per capita at the state level reduces child
mortality and infant mortality by 0.87 and 0.53 fewer incidences per 1,000 population of age-
specific children.
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INTRODUCTION

Anincome shock has the potential to influence mortality rates specifically among children in several
ways. First, it provides families with better resources to support the health of children including
better nutrition (Barker and Osmond, 1986; Da Silva Lopes et al., 2017; Hart, 1993; Smith et al.,
2017). Second, it helps families to relocate to areas with better health environments and less polluted
residential locations which in turn reduces the likelihood of infant death (Chay and Greenstone,
2003; Currie et al.,, 2009). Third, it generates incentives among families to purchase insurance or
change the composition of their insurance use to presumably better quality private insurance.
Better health utilization has been documented to impact infants’ health and infant mortality (Dave
etal.,, 2019; Gryzbowski et al., 2021; Hoynes et al., 2015; NoghaniBehambari et al., 2020b).

A small but growing body of literature establishes the fact that improvements in income and welfare
reduce child mortality rates. Turner et al. (2020) explore the dynamics in infant mortality in the US
at the county-level between the years 1960-2016. They find that poor counties have relatively higher
infant mortality rates compared to rich counties and that these gaps partially close between the
years 1960-2000 while the largest reduction occurs between the years 1960-1980 which coincides
with the introduction of a series of welfare programs including food stamp, Medicaid, and raises
in unemployment insurance benefits. Ehntholt et al. (2020) document the relationship between
income inequality and the risks of infant death and neonatal mortality using cross-sectional data
for the US in the year 2010. They find that higher income inequality is associated with an increase
in odds of infant mortality and neonatal mortality. Cooper & Stewart (2020) conduct a review
study for research on income and infant mortality. They find consistent evidence in the literature
that income affects children’s health including their cognitive and social-behavioral outcomes. The
effects are more pronounced for poor households and children living in poor areas and among
minorities. In another study, Rees et al. (2020) show that neighborhood income has the potential
to influence pediatric mortality rates. The effect of neighborhood income on pediatric mortality
is more pronounced for children living in the bottom quartile of the income distribution. O'Hare
et al. (2013) conduct a literature search study using 24 papers evaluating the income-mortality
relationship across countries. They find that income is an important determinant of child mortality
across developing countries. An increase of 10 percent in real GDP per capita (adjusted for
purchasing power parity) could reduce the child mortality rate of a country with a child mortality
rate of 50 per 1,000 live births to 45 per 1,000 live births, a reduction of 20 percent. In a similar
study, NoghaniBehambari et al. (2020b) exploit the variations in child support policies as a source
of shock to the income of single mothers and show that the income rises has the potential to reduce
child mortality rates with larger impacts among infants. Baird et al. (2011) document a negative
correlation between per capita GDP and infant mortality rates across developing countries. They find
that female infant mortality is more responsive to income shocks than male mortality rates. Finch
(2003) shows that families with higher socioeconomic status reveal lower infant mortality rates. He
finds that absolute material conditions are the main channel through which socioeconomic status
affects infant mortality. Similar studies also document the income-mortality relationship (Adda et
al., 2009; Almond et al,, 2011; Arno et al., 2011; Blakely et al., 2003; Eli, 2015; Ensor et al., 2010;
Evans and Moore, 2011; Finch, 2003; Haile and Nino-Zarazua, 2018; Hanmer et al., 2003; Jusot,
2006; Kim, 2017; Myrskyld, 2010a, 2010b; Myrskyl et al., 2013; NoghaniBehambari et al., 2020a;
Philipson and Becker, 1998; van den Berg et al., 2011; Waldmann, 1992; Wolfe and Behrman, 1982;
Yeung et al., 2014). However, this literature fails to assess a causal link between income shocks and
child mortality rates. This paper aims to fill this gap in the literature.

This paper explores the effect of income on infant and child mortality rates across US states over
the years 1975-2004. To solve Endogeneity issues, we exploit the time-series changes in oil prices
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combined with the cross-sectional variations in the share of employment in manufacturing across
US states as their exposure to oil price changes. First, we show that our instrument for income
has strong first stage effects. Second, using a 2SLS-IV approach, we show that a $1,000 increase in
personal income per capita leads to 0.87, 0.53, and 0.02 fewer deaths to children (age 0-4), infants
(age 0-1), and toddlers (age 1-4), respectively. These marginal effects are larger than the implied
effects of OLS which suggests that the Endogeneity issues associated with OLS regressions under-
estimate the true effects.

The results of this paper have important implications for policymakers in public health. They
emphasize the importance of income on reducing child mortality and improving health inequality
in society. The evidence of this paper also highlights the potential benefits of welfare payments on
child health as the payments can offset the negative effects of income shocks specifically during
recessions.

Another policy implication of these results is for closing the social gaps in health specifically during
difficult times. For instance, Allen et al. (2021) show that the effect of pollution on mortality due
to the covid-19 pandemic is not uniformly distributed across different subgroups in a society. They
show that the negative effects of pollution are more pronounced among blacks and poor people.
In the same manner, the negative effect of income shock has also been shown to have larger effects
among minorities and more vulnerable individuals (Noghanibehambari et al., 2020). Therefore,
the fact that income can have large effects on child mortality suggests that policies that attempt to
promote children’s health while closing the racial and socioeconomic gaps must take into account
the differential impact of income on child mortality across sub-groups in the population.

This paper adds to the literature in two ways. First, to the best of our knowledge, this is the first
study to establish a causal link between income and child mortality rates. Second, it adds to the

literature on welfare and health by providing evidence of the effectiveness of income in improving
the health of children.

The rest of the paper is organized as follows. Section 2 introduces the data sources. Section 3 offers
a theoretical framework. Section 4 discusses the empirical method and instrumental variable
analysis. In section 5, we go over the results. We conclude the paper in section 6.

1. DATA SOURCES

This study uses a variety of data sources. The primary data is cause-specific mortality data
extracted from National Center for Health Statistics (NCHS). We collapse the mortality data by
age, race, state, and year. We restrict the sample only to deaths in ages 0-4 as the primary focus
of our study is children. The denominator for mortality is age and gender-specific population
extracted from SEER (2019). We also include a series of economic indicators in our regressions.
The sources of these covariates are as follows. GSP per capita is taken from the Bureau of
Economic Analysis. The unemployment rate is extracted from the Bureau of Labor Statistics.
Medicaid coverage rate is extracted from Flood et al. (2018). Average wages are taken from
replication materials of Noghani and Noghanibehambari (2019). Welfare payments are extracted
from Kaplan (2018). Arrest rates are taken from FBI (2018). The data covers the years 1975-2004.
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Table 1. Summary Statistics

Variable Observations ~ Mean Std. Dev. Min Max
Children Characteristics:
Child Death Rate 31,034 3.540 10.365 0.083 176.925
Infant Death Rate 31,034 14.749 51.876 0 876.009
Toddler Death Rate 31,034 0.703 1.255 0 17.707
Age 31,034 1.768 1.439 0 4.000
Female 31,034 0.490 0.500 0 1.000
White 31,034 0.464 0.499 0 1.000
Black 31,034 0.311 0.463 0 1.000
Other 31,034 0.225 0.418 0 1.000
State Characteristics:
GSP per Capita 31,034 41668.537 13394.537 23257.498 166071.719
Unemployment Rate 31,034 6.117 2.052 2.300 17.800
Medicaid Coverage Rate 31,034 10.561 3.776 0.855 25.950
%Blacks 31,034 11.305 10.697 0.211 69.374
%Whites 31,034 84.278 12.710 24.038 99.454
%Males 31,034 48.930 0.903 46.264 53.218
%Population Aged 25-65 31,034 49.606 3.066 39.691 56.139
Average Weekly Wage 31,034 830.630 138.946 0 1991.750
Log Current Transfer Receipt 31,034 17.268 1.068 14.451 19.799
Log Income Maintenance 31,034 14.967 1164 11.444 17.909
Benefits
]I;og Unemployment Insurance 3 3 13.897 1.170 10.698 16.797
enefits
Log Other Welfare Programs 31,034 17.109 1.068 13.979 19.588
Minimum Wage 31,034 7.782 0.985 6.266 12.019
Education Expenditure per 31,034 1.475 0.474 0.458 4.878
Capita
Health Expenditure per Capita 31,034 0.147 0.089 0.024 0.896
Policing Expenditure per Capita 31,034 0.048 0.076 0.001 0.912
Blacks Arrest Rate 31,034 598.223 771.506 0 7312.297
Whites Arrest Rates 31,034 57.093 26.448 0 231.040
Education less than High School 31,034 0.125 0.054 0.035 0.320
Education High School 31,034 0.519 0.053 0.353 0.670
Education Some College 31,034 0.250 0.046 0.120 0.391
Child Population 31,034 16907.077 25987.722 5.000 250213.000
%Manufacturing Employment 31,034 0.036 0.019 0 0.101
Personal Income per Capita 31,034 34.536 6.829 19.764 62.463

Figure 1. Geographic Distribution of Changes in Child Mortality Rates across US States
Long Difference of Child Mortality Rate, 1975-2004

Il First Quartile

[T second Quartile

[ Third Quartile
Fourth Quartile
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Figure 2. Geographic Distribution of Changes in Share of Manufacturing Industries across US
States

Long Difference of Share of Manufacturing Industries, 1975-2004

Il First Quartile.
[T second Quartile o R
[ Third Quartile e

Fourth Quartile

Figure 3. Geographic Distribution of Changes in Per Capita Income across US States
Long Difference of Income, 1975-2004

.
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2. THEORETICAL FRAMEWORK

In this section, we construct a theoretical framework to show how income may affect child health
outcomes including child mortality and infant mortality. We assume that the infant’s health (or

equivalently child health), represented by H, is part of a household utility function, U . The household

also absorbs utility from a portfolio of goods, ¥, which is also a determinant of the infant’s health,
such as food, clothing, house, etc. There is another set of goods that we cal composite goods that

provide utility for households but are uncorrelated with infant’s health, X. Household maximizes
their utility given by:

U=AlogX+ylogV +(1—-—A—y)logH (1)

Infant’s health inputs follow a function of the form:
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H :ﬁyak'l—a’ (2)

In this setting, K, is a set of goods that are considered health inputs for the infant’s health that do
not directly affect the household’s utility, such as prenatal care and insurance use. The parameter

[ captures all family-specific time-invariant characteristics of the infant such as genetic attributes.
The household budget constraint is as follows:

PX +p,Y + K = (1 —x)w 3)

Where parameter k is the cumulated tax rate (state and federal tax combined) and w represents
total income of the household. Maximizing utility (1) subject to constraints 2 and 3 reveals the
following equation regarding demand function for infant’s health:

H :q)(a-px-py- pk.W}ﬁ.R.T.K) (4)

The partial derivative of H with respect to w depends on partial derivatives of ¥ and K with respect

to w. Specifically,

dH  aH @y (1—@)H 9K aA (5)
dw Y dw K aw aw

Equation 5 implies that an increase in income generates an incentive for households to buy more of

good Y, that are useful for infants” health and also more of good Z which bring direct health effects
for children. Therefore, this equation suggests two main channels of impact.

These facts can be summarized in Remark I:

Remark 1- In the absence of income-induced correlates, an increase in net income is associated

with improved infants’ health, i.e., z—i = 0.
3. EMPIRICAL STRATEGY

The idea behind an empirical investigation of the income-mortality relationship is to compare
the mortality rates of individuals with higher income to those with lower income over time. This
impact can be obtained by the following OLS specifications:

yargst = Qp + al‘rnconlest + aZXst + 'Za + My + ﬁg + ¥s +}1t + 'fs xT+ Eargst (6)

Where y is mortality rate for children in age group (0-4) @, race group (whites, blacks, and others)
r, gender group (male and female) g, state s, and year t. Income is the personal income per

capita at the state level. In X, we include a series of state-by-year covariates as follows: GSP per
capita, unemployment rate, Medicaid coverage rate, average wage, log unemployment insurance
payments, log current transfer receipts, log income maintenance benefits, log other welfare
payments, education expenditure per capita, health expenditure per capita, policing expenditure
per capita, arrest rates of blacks, arrest rates of whites, education, percentage whites, percentage
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blacks, percentage males, and percentage population aged 25-65. ¢ is age fixed effect, 17 is race fixed

effect, g is gender fixed effect, y is state fixed effect, A is year fixed effect, and & X T is a state-by-
year linear trend. Standard errors are clustered at the state level. The regressions are weighted using
the average child population in each cell. Our sample covers the years 1975, the first year that the
data of share of manufacturing industries are available, to 2004, the last year that mortality data is
publicly available.

However, the results of equation 6 are probably endogenous due to omitted variables that we fail to
include in the regression or fail to observe. To solve this problem, we follow the study of Raphael
and Winter-Ebmer (2001) and construct an instrument that exploits the global shocks to oil price
in combination with the likely different exposures of states to these shocks based on the share of
employment in manufacturing, a sector highly dependent on oil consumption.

The idea is that changes in global oil prices cannot be influenced by the production and income
of the states. Also, people in each individual state may not be able to fully predict the oil price
changes and respond to changes by changing their occupation or location of residents. Another
source of variation is the cross-sectional changes in the share of employment in manufacturing.
This variation is also orthogonal to other determinants of infant mortality since households do
not choose their residential location based on the share of manufacturing employment but the
dependency of manufacturing employment affects to what extent the state’s income change.
Therefore, the combination of oil price changes and manufacturing employment provides an
exogenous shock to income. We should note that as long as the shock to income is exogenous
(exclusion criteria satisfied) and we have strong first-stage effects (relevance assumption satisfied)
the use of the instrument is validated. The fact that we have high F-statistics (Table 3) supports the
argument of relevance assumption regardless of the potential percentage effect of the IV on income
(Angrist & Pischke, 2008).

The instrument is built using the following formula:

OCB — IV,, = Pct_Manufact, X OP, (7)

Where OCB — 1V is the oil-cost-based instrument for income, Pct_Manufact is the share of

manufacturing employment in state s and time t, and OP is oil price at time t. We then use this
instrument in equation 6 and run 2SLS-IV regressions of the following forms:

Incomegrgst = @p + @1 0CBgt + a3 X5t + (g + 1y + 65 +

Vs + At + & X T + €qrgst (8)

Yargst = @g + @jIncomess + axXse + (g + 1, + 6, +

¥s +}1t + 'fs xT+ Eargst (9)

Where all parameters are as in equation 6. The first stage is estimated by equation 8 and the IV
regression is estimated by equation 9. The underlying assumption is that the changes in the global
price of oil are mainly determined by political concerns and changes in the supply of oil-producing
countries to raise their government revenue for reasons that are quite likely orthogonal to other
factors that affect child mortality in equation 6. Therefore, one may expect unbiased estimates to be
derived from equation 9.
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Table 2. The OLS Results of the Effect of Income per Capita on Child Mortality Rates (1975-2004)

Child Mortality Rate Infant Mortality Rate Toddler Mortality Rate
(1) (2) (3) (4) (5) (6)
Income per -0.056™ -0.048™ -0.356™ -0.342"™ -0.008™ -0.007"
Capita (0.016) (0.015) (0.098) (0.088) (0.002) (0.002)
State Fixed Yes Yes Yes Yes Yes Yes
Effects
Year Fixed Yes Yes Yes Yes Yes Yes
Effects
State . Yes Yes Yes Yes Yes Yes
Covariates
State-by-Year No Yes No Yes No Yes
Trend
R? 0.15 0.18 0.25 0.28 0.09 0.12
Observations 31,034 31,034 31,034 31,034 31,034 31,034

Notes. Standard errors are reported in parentheses and clustered at the state level. The regressions are weighted using
the average child population in each cell. State covariates are GSP per capita, unemployment rate, Medicaid coverage
rate, average wage, log unemployment insurance payments, log current transfer receipts, log income maintenance
benefits, log other welfare payments, education expenditure per capita, health expenditure per capita, policing
expenditure per capita, arrest rates of blacks, arrest rates of whites, education, percentage whites, percentage blacks,
percentage males, and percentage population aged 25-65.

4. MAIN RESULTS

Before starting with the main results, we show the geographic distribution of changes in child
mortality,changesin the percentage of manufacturingemployment, and changesinincome per capita
between the years 1975-2004 in figures 1, 2, and 3, respectively. In a visual manner, one can see that
states in the top quartiles of income change are at the bottom quartiles of child mortality change and
vice versa. The visual depiction of distribution suggests that there is a negative association between
income and child mortality. On the other hand, the higher changes in manufacturing employment
are also associated with higher changes in income. This is because the primary source of shock to
income is cross-sectional dependence on percentage manufacturing. This visual depiction reveals
two facts: 1) the relevance assumption which states that manufacturing industries influence income
variations across US states. 2) income is among the main determinants of child mortality rates. As
one can see from a comparison between these figures, states with higher changes in manufacturing
have experienced similar changes in income while lower changes in child mortality rates.

Table 3. First Stage Effects of the IV on Income per Capita

Outcome: Income per Capita

1) () (3)

. -0.975™ -0.892"™ -0.873™
Oil-Cost-Based IV (0.143) (0.158) (0.150)
State Fixed Effects Yes Yes Yes
Year Fixed Effects Yes Yes Yes
State Covariates No Yes Yes
State-by-Year Trend No No Yes
F-Statistics 42.58 35.96 32.03
P-Value 0.0001 0.0001 0.0001
R? 0.45 0.49 0.61
Observations 31,034 31,034 31,034
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Notes. Standard errors are reported in parentheses and clustered at the state level. The regressions are weighted using
the average child population in each cell. State covariates are GSP per capita, unemployment rate, Medicaid coverage
rate, average wage, log unemployment insurance payments, log current transfer receipts, log income maintenance
benefits, log other welfare payments, education expenditure per capita, health expenditure per capita, policing
expenditure per capita, arrest rates of blacks, arrest rates of whites, education, percentage whites, percentage blacks,
percentage males, and percentage population aged 25-65.

Moreover, table 1 reports the summary statistics of the final sample. On average, there are 3.5 and
14.7 deaths to children (aged 0-4) and infants (aged 0-1) per 1,000 age-specific population. Over
the sample period, the average income is $34,536. Furthermore, roughly 3.6 percent of people are
employed in manufacturing industries.

We start by reporting the results of OLS regressions of equation 6 in table 2 for different outcomes
and specifications. In the full specification where we add a linear state trend, a standard deviation
change in income (equivalent to $6,829) is correlated with 0.33, 2.34, and 0.05 fewer deaths to
children, infants, and toddlers per 1,000 age-specific population, respectively (columns 2, 4, and
6). To put these numbers into perspective, the marginal effects are equivalent to 9.2, 15.8, and
6.8 percent reduction from the mean of child mortality rate, infant mortality rate, and toddler
mortality rate over the sample period.

In table 3, we report the results of the first stage regressions to validate the relevance assumption. In
all specifications, the OCB instrument is strongly correlated with changes in income. A 1 percentage

pointrise in O CB variable is associated with a roughly $873 reduction in state-level income per capita
(column 3). This effect is strongly significant across specifications and economically meaningful.
Moreover, the F-statistics are large enough to rule out the concerns over weak instruments (Angrist
and Pischke, 2008).

Table 4. Instrumental variable Estimations of Income on Child Mortality

Child Mortality Rate Infant Mortality Rate Toddler Mortality Rate
(1) (2) (3) (4) (5) (6)
Income per
Capita (IV: -0.098*** -0.087*** -0.548%*% -0.533%** -0.018%** -0.017%**
QOil-Cost (0.014) (0.015) (0.176) (0.164) (0.004) (0.004)
Based)
State Fixed
Effects Yes Yes Yes Yes Yes Yes
Year Fixed Yes Yes Yes Yes Yes Yes
Effects
g(ate . Yes Yes Yes Yes Yes Yes
ovariates
State-by-Year No Yes No Yes No Yes
Trend
R? 0.22 0.25 0.34 0.36 0.12 0.13
Observations 31,034 31,034 31,034 31,034 31,034 31,034

Notes. Standard errors are reported in parentheses and clustered at the state level. The regressions are weighted using
the average child population in each cell. State covariates are GSP per capita, unemployment rate, Medicaid coverage
rate, average wage, log unemployment insurance payments, log current transfer receipts, log income maintenance
benefits, log other welfare payments, education expenditure per capita, health expenditure per capita, policing
expenditure per capita, arrest rates of blacks, arrest rates of whites, education, percentage whites, percentage blacks,
percentage males, and percentage population aged 25-65.
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Table 4 reports the main results of the 2SLS-IV approach to measuring the causal link between
income and child mortality. The marginal effects are significantly larger than those reported in table
2 suggesting that the omitted variables probably understate the true effects. In the full specifications
that contain fixed effects, controls, and state-specific trends, a $1,000 increase in income per capita
leads to 0.87, 0.53, and 0.02 fewer deaths to children, infants, and toddlers per 1,000 age-specific
population, respectively (columns 2, 4, and 6). To put these numbers into perspective, we compare
them with the mean of their respective variable. The marginal effects imply a 2.5, 3.6, and 2.4
percent reduction from the mean of child mortality rate, infant mortality rate, and toddler mortality
rate over the sample period. The effects are larger (both for marginal effects and relative to the
mean) for infant mortality suggesting that income plays a more important role in child mortality
rates compared to toddlers and infants are more sensitive to income shocks than children who are
older. Moreover, the effects (not reported here) are also larger among female children and children
who are black. Overall, the results of the instrumental variable analysis confirm the protective
effect of income on child mortality rates while they signify considerable Endogeneity issues in OLS
estimation. These estimations are also comparable with similar literature on income-mortality and
income-health (Baird et al., 2011; Currie and Grogger, 2002; Dave et al., 2019; Dooley and Prause,
2002; Elder et al., 2016; Ensor et al., 2010; Evans and Moore, 2011; Hanmer et al., 2003; E. K.
Kaplan et al., 2017; Leonard and Mas, 2008; Lindahl, 2005; NoghaniBehambari et al., 2020a, 2020b;
Schnalzenberger, 2016; Tacke and Waldmann, 2013; Wolfe and Behrman, 1982).
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CONCLUSION

From a policymaker’s perspective, the effectiveness of a welfare program to promote children’s
health and reducing mortality among infants and children lies under the causal effect of income
on these outcomes. This paper aimed to do so. We established a causal link between income and
child mortality using an instrumental variable design. Our instrument takes advantage of plausibly
exogenous shocks to oil price shocks over time combined with variations in state-level employment
in manufacturing which has been documented to be heavily reliant on oil consumption. The
exogenous cross-state and over-time variations in our oil-cost-based instrument allowed us to
solve the Endogeneity that lies in OLS regressions prevalent in the literature.

Using all death records in the US over the years 1975-2004, we documented that income has a
protective effect on child mortality rates. The results of the 2SLS-IV approach suggest that a $1,000
increase in per capita income leads to 0.87, 0.53, and 0.02 fewer deaths to children (ages 0-4), infants
(ages 0-1), and toddlers (ages 1-4) per 1,000 age-specific population, respectively. The effects are
strongly significant and robust to including a wide array of state controls and state-specific time
trends. We find that female infants are more susceptible to income changes and income shocks
have larger impacts among black children. Moreover, the 2SLS-IV marginal effects are larger than
those of OLS which implies that Endogeneity issues probably understate the true effects.

Opverall, we confirm the negative association between income and mortality that was documented in
the literature. The results suggest that welfare programs and cash transfers have positive externalities
for children’s health and children mortality rates. The fact that an income rise is associated with
a reduction in infant mortality justifies the health benefits of welfare payments for infants’ health
outcomes which have been documented in the literature (Almond et al., 2011; Goodman-Bacon,
2018; Kim, 2017). However, we should mention that the income-child-mortality relationship in this
study is based on the data from an advanced economy and caution should be taken in interpreting
the results for other developing countries.

CONFLICT OF INTEREST
The authors have no conflicts of interest to disclose.
FUNDING DETAILS

The authors received no financial support for the research, authorship, and publication of this
article.

79



ECONOMICS

REFERENCES

Adda, J., Banks, J., & von Gaudecker, H.-M. (2009). The Impact of Income Shocks on Health:
Evidence from Cohort Data. Journal of the European Economic Association, 7(6), 1361-
1399. https://doi.org/10.1162/JEEA.2009.7.6.1361

Allen, O., Brown, A., & Wang, E. (2021). Socioeconomic Disparities in the Effects of Pollution
on Spread of COVID-19: Evidence from US Counties. SSRN Electronic Journal.
https://doi.org/10.2139/ssrn.3760211

Almond, D., Hoynes, H. W,, & Schanzenbach, D. W. (2011). Inside the war on poverty: The impact
of food stamps on birth outcomes. Review of Economics and Statistics, 93(2), 387-403.
https://doi.org/10.1162/REST_a_00089

Angrist, J. D., & Pischke, J.-S. (2008). Mostly harmless econometrics: An empiricist’s companion.
Princeton university press.

Arno, P. S., House, J. S., Viola, D., & Schechter, C. (2011). Social security and mortality: The role of
income support policies and population health in the United States. Journal of Public Health
Policy, 32(2), 234-250. https://doi.org/10.1057/jphp.2011.2

Baird, S., Friedman, J., & Schady, N. (2011). Aggregate income shocks and infant mortality in the
developing world. Review of Economics and Statistics, 93(3), 847-856.
https://doi.org/10.1162/REST_a_00084

Barker, D. J. P, & Osmond, C. (1986). INFANT MORTALITY, CHILDHOOD NUTRITION, AND
ISCHAEMIC HEART DISEASE IN ENGLAND AND WALES. The Lancet, 327(8489),
1077-1081. https://doi.org/10.1016/50140-6736(86)91340-1

Blakely, T. A., Collings, S. C. D., & Atkinson, J. (2003). Unemployment and suicide. Evidence for
a causal association? Journal of Epidemiology and Community Health, 57(8), 594-600.
https://doi.org/10.1136/jech.57.8.594

Chay, K. Y., & Greenstone, M. (2003). The impact of air pollution on infant mortality: evidence
from geographic variation in pollution shocks induced by a recession. The Quarterly Journal
of Economics, 118(3), 1121-1167. https://doi.org/10.1162/00335530360698513

Cooper, K., & Stewart, K. (2020). Does Household Income Affect children’s Outcomes? A Systematic
Review of the Evidence. Child Indicators Research, 1-25.
https://doi.org/10.1007/s12187-020-09782-0

Currie, J., & Grogger, J. (2002). Medicaid expansions and welfare contractions: Offsetting effects
on prenatal care and infant health? Journal of Health Economics, 21(2), 313-335.
https://doi.org/10.1016/S0167-6296(01)00125-4

Currie, J., Neidell, M., & Schmieder, ]. E (2009). Air pollution and infant health: Lessons from New
Jersey. Journal of Health Economics, 28(3), 688-703.
https://doi.org/10.1016/j.jhealeco.2009.02.001

Da Silva Lopes, K., Ota, E., Shakya, P., Dagvadorj, A., Balogun, O. O., Pefia-Rosas, J. P., De-Regil, L.
M., & Mori, R. (2017). Effects of nutrition interventions during pregnancy on low birth
weight: An overview of systematic reviews. In BMJ Global Health (Vol. 2, Issue 3, p. €000389).
BM] Publishing Group. https://doi.org/10.1136/bmjgh-2017-000389

Dave, D. M., Kaestner, R., & Wehby, G. L. (2019). Does public insurance coverage for pregnant
women affect prenatal health behaviors? Journal of Population Economics, 32(2), 419-453.
https://doi.org/10.1007/s00148-018-0714-z

Dooley, D., & Prause, J. (2002). Mental Health and Welfare Transitions: Depression and Alcohol
Abuse in AFDC Women. American Journal of Community Psychology, 30(6), 787-813.
https://doi.org/10.1023/A:1020253002468

Ehntholt, A., Cook, D. M., Rosenquist, N. A., Muennig, P., & Pabayo, R. (2020). State- and county-
level income inequality and infant mortality in the USA in 2010: a cohort study. International
Journal of Public Health, 65(6), 769-780. https://doi.org/10.1007/s00038-020-01388-1

80



ECONOMICS

Elder, T. E., Goddeeris, J. H., & Haider, S. J. (2016). Racial and ethnic infant mortality gaps
and the role of socio-economic status. Labour Economics, 43, 42-54.
https://doi.org/10.1016/j.labeco.2016.04.001

Elj, S. (2015). Income effects on health: Evidence from union army pensions. In Journal of Economic
History (Vol. 75, Issue 2, pp. 448-478). Cambridge University Press.
https://doi.org/10.1017/S0022050715000674

Ensor, T., Cooper, S., Davidson, L., Fitzmaurice, A., & Graham, W.]J. (2010). The impact of economic
recession on maternal and infant mortality: Lessons from history. BMC Public Health,
10(1), 1-9. https://doi.org/10.1186/1471-2458-10-727

Evans, W. N., & Moore, T. J. (2011). The short-term mortality consequences of income receipt.
Journal of Public Economics, 95(11-12), 1410-1424.
https://doi.org/10.1016/j.jpubeco.2011.05.010

FBI. (2018). Uniform Crime Reporting Program Data: Police Employee (LEOKA) Data. Inter-
University Consortium for Political and Social Research [Distributor].
https://doi.org/10.3886/ICPSR37062.v1

Finch, B. K. (2003). Early Origins of the Gradient: The Relationship Between Socioeconomic Status
and Infant Mortality in the United States. Demography, 40(4), 675-699.
https://doi.org/10.1353/dem.2003.0033

Flood, S., King, M., Ruggles, S., Warren, ]. R., Rodgers, R., Ruggles, S., & Warren, J. R. (2018).
Integrated public use microdata series, current population survey: Version 5.0. [dataset].
Minneapolis: University of Minnesota. https://doi.org/10.18128/D030.V5.0.

Goodman-Bacon, A. (2018). Public Insurance and Mortality: Evidence from Medicaid
Implementation. Journal of Political Economy, 126(1), 216-262.
https://doi.org/10.1086/695528

Gryzbowski, W., Adamicz, A., & Wysocki, H. (2021). The Health Externalities of Social Insurance:
Evidence from Unemployment Insurance Benefits and Children Mortality.
https://papers.ssrn.com/abstract=3762253

Haile, F., & Niflo-Zaraztia, M. (2018). Does Social Spending Improve Welfare in Low-income
and Middle-income Countries? Journal of International Development, 30(3), 367-398.
https://doi.org/10.1002/jid.3326

Hanmer, L., Lensink, R., & White, H. (2003). Infant and child mortality in developing countries:
Analysing the data for robust determinants. Journal of Development Studies, 40(1), 101-118.
https://doi.org/10.1080/00220380412331293687

Hart, N. (1993). Famine, maternal nutrition and infant mortality: A re-examination of the dutch
hunger winter. Population Studies, 47(1), 27-46.
https://doi.org/10.1080/0032472031000146716

Hoynes, H., Miller, D., & Simon, D. (2015). Income, the earned income tax credit, and infant health.
American Economic Journal: Economic Policy, 7(1), 172-211.
https://doi.org/10.1257/pol.20120179

Jusot. (2006). The Shape of the Relationship between Mortality and Income in France. Annales
d’Economie et de Statistique, 83/84, 89. https://doi.org/10.2307/20079164

Kaplan, E. K., Collins, C. A., & Tylavsky, E. A. (2017). Cyclical unemployment and infant health.
Economics and Human Biology, 27, 281-288. https://doi.org/10.1016/j.ehb.2017.08.001

Kaplan, J. (2018). Annual Survey of State Government Finances 1992-2016: government
finances_1992_2016. Inter-University Consortium for Political and Social Research
[Distributor]. https://doi.org/10.3886/E101880V1-6901

Kim, K. (2017). The relationships between income inequality, welfare regimes and aggregate health:
a systematic review. European Journal of Public Health, 27(3), 397-404.
https://doi.org/10.1093/eurpub/ckx055

81



ECONOMICS

Leonard, J., & Mas, A. (2008). Welfare reform, time limits, and infant health. Journal of Health
Economics, 27(6), 1551-1566. https://doi.org/10.1016/j.jhealeco.2008.05.013

Lindahl, M. (2005). Estimating the effect of income on health and mortality using lottery prizes as
an exogenous source of variation in income. Journal of Human Resources, 40(1), 144-168.
https://doi.org/10.3368/jhr.x1.1.144

Myrskyld, M. (2010a). The effects of shocks in early life mortality on later life expectancy and
mortality compression: A cohort analysis. Demographic Research, 22, 289-320.
https://doi.org/10.4054/DemRes.2010.22.12

Myrskyld, M. (2010b). The Relative Effects of Shocks in Early- and Later-Life Conditions on
Mortality. Population and Development Review, 36(4), 803-829.
https://doi.org/10.1111/j.1728-4457.2010.00358.x

Myrskyld, M., Mehta, N. K., & Chang, V. W. (2013). Early life exposure to the 1918 influenza
pandemic and old-age mortality by cause of death. American Journal of Public Health,
103(7), e83--€90.

Noghani, ., & Noghanibehambari, H. (2019). Product Market Competition, Corporate Governance,
And Managerial Slack: Evidence from Trade Liberalization. Journal of Leadership,
Accountability and Ethics, 16(4). https://doi.org/10.33423/jlae.v16i4.2372

Noghanibehambari, H., Noghani, E, & Tavassoli, N. (2020). Child Support Enforcement and Child
Mortality. Applied Economics Letters. https://doi.org/10.1080/13504851.2020.1869157

NoghaniBehambari, H., Noghani, F., & Tavassoli, N. (2020a). Early Life Income Shocks and Old-
Age Cause-Specific Mortality. Economic Analysis, 53(2), 1-19.

NoghaniBehambari, H., Noghani, F, & Tavassoli, N. (2020b). Child Support Enforcement and
Child Mortality. Applied Economics Letters, 1-12.
https://doi.org/10.1080/13504851.2020.1869157

O’Hare, B., Makuta, I., Chiwaula, L., & Bar-Zeev, N. (2013). Income and child mortality in developing
countries: A systematic review and meta-analysis. Journal of the Royal Society of Medicine,
106(10), 408-414. https://doi.org/10.1177/0141076813489680

Philipson, T. J., & Becker, G. S. (1998). Old-Age Longevity and Mortality-Contingent Claims.
Journal of Political Economy, 106(3), 551-573. https://doi.org/10.1086/250021

Raphael, S., & Winter-Ebmer, R. (2001). Identifying the Effect of Unemployment on Crime. The
Journal of Law and Economics, 44(1), 259-283. https://doi.org/10.1086/320275

Rees, C. A., Monuteaux, M. C., Raphael, J. L., & Michelson, K. A. (2020). Disparities in Pediatric
Mortality by Neighborhood Income in United States Emergency Departments. Journal of
Pediatrics, 219, 209-215.¢3. https://doi.org/10.1016/j.jpeds.2019.09.016

Schnalzenberger, M. (2016). Causal effect of income on health: Investigating two closely related
policy reforms in Austria. Journal of the Economics of Ageing, 7, 6-16.
https://doi.org/10.1016/j.je0a.2016.03.009

SEER. (2019). Surveillance, Epidemiology, and End Results (SEER) Program (www.seer.cancer.
gov) Research Data (1975-2016). National Cancer Institute, DCCPS, Surveillance Research
Program.

Smith, E. R., Shankar, A. H., Wu, L. S. E, Aboud, S., Adu-Afarwuah, S., Ali, H., Agustina, R.,
Arifeen, S., Ashorn, P, Bhutta, Z. A., Christian, P.,, Devakumar, D., Dewey, K. G., Friis, H.,
Gomo, E., Gupta, P, Kestel, P, Kolsteren, P, Lanou, H., ... Sudfeld, C. R. (2017). Modifiers
of the effect of maternal multiple micronutrient supplementation on stillbirth, birth
outcomes, and infant mortality: a meta-analysis of individual patient data from 17
randomised trials in low-income and middle-income countries. The Lancet Global Health,
5(11), €1090-e1100. https://doi.org/10.1016/52214-109X(17)30371-6

Tacke, T., & Waldmann, R. J. (2013). Infant mortality, relative income and public policy. Applied
Economics, 45(22), 3240-3254. https://doi.org/10.1080/00036846.2012.705429

82



ECONOMICS

Turner, N., Danesh, K., & Moran, K. (2020). The evolution of infant mortality inequality in
the United States, 1960-2016. In Science Advances (Vol. 6, Issue 29, pp. 5908-5925).
American Association for the Advancement of Science.
https://doi.org/10.1126/sciadv.aba5908

van den Berg, G. ], Doblhammer-Reiter, G., Christensen, K., den Berg, G. J., Doblhammer-Reiter,
G., & Christensen, K. (2011). Being born under adverse economic conditions leads to a
higher cardiovascular mortality rate later in life: {Evidence} based on individuals born at
different stages of the business cycle. Demography, 48(2), 507-530.
https://doi.org/10.1007/s13524-011-0021-8

Waldmann, R. J. (1992). Income Distribution and Infant Mortality. The Quarterly Journal of
Economics, 107(4), 1283-1302. https://doi.org/10.2307/2118389

Wolfe, B. L., & Behrman, J. R. (1982). Determinants of child mortality, health, and nutrition
in a developing country. Journal of Development Economics, 11(2), 163-193.
https://doi.org/10.1016/0304-3878(82)90002-5

Yeung, G. Y. C., den Berg, G. J., Lindeboom, M., & Portrait, F. R. M. (2014). The impact of early-
life economic conditionson cause-specific mortality during adulthood. Journal of Population
Economics, 27(3), 895-919.

83



ECONOMICS

84



