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ABSTRACT Recent expan sions of child tax, food assis tance, and health insur ance pro
grams have made Amer i can fam i lies’ need for a robust social safety net highly evi
dent, while research ers and policymakers con tinue to debate the best way to sup port 
familiesviathewelfarestate.Howmuchdochildren—andwhichchildren—benefit
from social spend ing? Using the StatebyState Spending on Kids Dataset, linked to 
National Vital Statistics System birth data from 1998 to 2017, we exam ine how state
levelchildspendingaffectsinfanthealthacrossmaternaleducationgroups.Wefind
thatsocialspendinghasbenefitsforbothlowbirthweightandpretermbirthrates,
espe cially among babies born to moth ers with less than a high school edu ca tion. The 
strongerbenefitsofsocialspendingamonglowereducatedfamiliesleadtomeaningful
declinesineducationalgapsininfanthealthassocialspendingincreases.Ourfindings
areconsistentwiththeideathatastronglocalwelfarestatebenefitsinfanthealthand
increases equal ity of oppor tu nity, and that spend ing on nonhealth pro grams is equally 
beneficialforinfanthealthasinvestmentsinhealthprograms.

KEYWORDS Health • Social pol icy • Children • Inequality • Education

Introduction

Education and eco nomic sta tus are strong deter mi nants of health in the United States, 
with large gaps in adult and child health and mor tal ity that have persisted or grown in 
the last sev eral decades (Montez et al. 2019). Among adults, the size of edu ca tional 
and income gaps in health varies widely across geo graphic areas, with pro nounced 
dif fer ences in mor tal ity risk and life expec tancy across U.S. met ro pol i tan areas and 
states (Elo et al. 2019; Fenelon and Boudreaux 2019). These pat terns have led to 
increased atten tion to the role of U.S. states as key insti tu tional actors in affect ing 
pop u la tion health and to a call for increased atten tion to the resources, pol i cies, and 
oppor tu nity struc tures they pro vide (Montez et al. 2019).

Social spend ing is a key indi ca tor of the resources avail  able to chil dren in U.S. 
states. The recent tem po rary expan sion of the Child Tax Credit, which implemented 
monthly cash pay ments to nearly all  Amer i can fam i lies with chil dren, is a par tic u
larly vis i ble exam ple of the many pub lic invest ments in chil dren and fam i lies that 
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pro vide social sup ports in edu ca tion, health, income sup port, or hous ing. Currently, 
U.S. states spend about $26,000 per child each year, on aver age, on income sup
port pro grams, health ser vices, pub lic edu ca tion, and invest ments in hous ing, parks, 
and librar ies, with strik ing var i a tion in spend ing amounts across states (Greenberg 
et al. 2021). A large lit er a ture within and beyond the United States has dem on strated 
how income sup port, health, and edu ca tional pro grams improve the out comes of low 
income chil dren (Jackson 2015; Johnson 2015; Markowitz et al. 2017; Parolin 2021; 
Strully et al. 2010) and has argued that pub lic expen di tures on chil dren may increase 
equal ity of oppor tu nity (Bradbury et al. 2015; Corak 2013; Waldfogel 2016).

Howmuch do children—and which children—benefit from social spending?
Using annual data from the StatebyState Spending on Kids Dataset between 1997 
and 2016, linked to annual birth data from the National Vital Statistics System 
(NVSS) from 1998 to 2017, we draw on geo graphic and tem po ral var i a tion in 
the United States to exam ine how social spend ing on income sup port, health, and 
housingprogramsthatbenefitparentsandchildrenisassociatedwithinfanthealth.
Unlikeafocusononespecificprogramorpolicy,afocusonexpendituresaffords
con sid er ation of the rel a tive impor tance of dif fer ent forms of spend ing for reduc
ing inequal ity in child health. We advance the existing lit er a ture in sev eral ways. 
First,wesignificantlyexpandourportraitofpublicspendinganditsrelationship
with infant health by mea sur ing both fed eral and state/local spend ing, includ ing 
both direct spend ing pro grams and tax cred its, and focus ing on pro grams most rel
e vant to par ents and chil dren. Second, we exam ine mul ti ple forms of spend ing to 
under stand how infant health is asso ci ated with both health and nonhealth spend
ing. Third, we exam ine the effects of social spend ing across edu ca tional groups and 
con sider its impli ca tions for edu ca tional gaps in infant health. Finally, we explore 
two pri mary path ways through which increased social spend ing may affect infant 
health—improved access and fre quency of pre na tal care, and improve ments in 
mater nal health behav iors.

Background

Educational Gaps in Child Health

Socioeconomic dis ad van tage and child health are tightly connected in the United 
States, with social con di tions deter min ing access to the resources, insti tu tions, and 
net works nec es sary for healthy devel op ment (Case and Paxson 2006; Finch 2003; 
Lee and Jackson 2017; Link and Phelan 1995). Stubbornly high lev els of child socio
eco nomic dis ad van tage in the United States (Brady and Parolin 2020; Chen and 
Corak 2008; Gornick and Jäntti 2012) and the risk of poor health go hand in hand 
(Finch 2003; Link and Phelan 1995), and indeed rates of infant mor tal ity and pre term 
birth are much higher in the United States than in most Euro pean countries, and life 
expec tancy is lower (Chen et al. 2016; Conley and Springer 2001; MacDorman et al. 
2014; Montez et al. 2020). National sta tis tics also mask sub stan tial var i a tion in child 
health within the United States, with wide state var i a tion in rates of infant mor tal ity 
and low birth weight (Ely and Driscoll 2021) and large and ris ing inequal ity of infant 
health by mater nal edu ca tion (Lawrence et al. 2020).
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How Much Does Social Spending Affect Infant Health?

Beyond fam i lies, gov ern ments are a pri mary source of invest ment in chil dren, and 
a more gen er ous pro vi sion of social sup ports through the state may pos i tively affect 
chil dren by augmenting par ents’ access to resources both within and out side of the 
home. Much existing research on social spend ing has con sid ered its effects on child 
pov erty and house hold income. Child pov erty rates vary sub stan tially within the 
United States, rang ing from 10% in Iowa to over 20% in California (Laird et al. 2018; 
Renwick and Fox 2016), and this strik ing var i a tion is partly a result of state dif fer
encesinpublicbenefits(BradyandParolin2020; Wimer et al. 2020).

Beyond pov erty, how does infant health vary with social spend ing in U.S. states? 
Much research exam in ing the state con text and infant health has focused on par
tic u lar social pol i cies or pro grams, or on the effects of polit i cal fac tors such as 
gov er nance struc ture. For exam ple, chil dren exposed to the Special Supplemental 
Nutrition Program for Women, Infants, and Children (WIC) or gen er ous school 
funding regimes expe ri ence bet ter health than their peers (Jackson 2015;  Johnson 
2015). The intro duc tion and sub se quent expan sion of the Med ic aid pro gram in 
1965 led to improve ments in child health and declines in infant mor tal ity and hos
pi tal i za tions (Currie et al. 2006; Currie and Gruber 1996; GoodmanBacon 2018). 
Additionally, there are strong pos i tive effects of the enact ment of income sup port 
pro grams, such as the Earned Income Tax Credit (EITC) and Supplemental Nutrition  
Assistance Program (SNAP) (e.g., Gundersen and Kreider 2009; Hoynes et al. 
2016; Markowitz et al. 2017; Strully et al. 2010), and the pro vi sion of hous ing 
assis tance (Fenelon et al. 2021) on child health. In con trast, recent work doc u
ments poorer infant health in Republicancon trolled states, as well as in states with 
puni tive pol i cies that tar get and restrict rights among immi grants (Torche and Rauf 
2021; Torche and Sirois 2019).

A focus on indi vid ual pol i cies is cru cial and espe cially valu able for iden ti fy
ing the causal effects of a pol icy after its implementation or expan sion. We argue 
that exam in ing expen di tures is also use ful because it affords con sid er ation of the 
rel a tive impor tance of dif fer ent forms of spend ing for child health. Although the 
United States rep re sents a lim ited wel fare state rel a tive to other indus tri al ized 
countries (Bradbury et al. 2015;Garfinkeletal.2010), pub lic spend ing on chil dren 
has grown over time (Isaacs and Edelstein 2017). Federal, state, and local gov ern
ments must there fore deter mine how to spend funding for the chil dren and fam i lies 
who rely on it, mak ing it use ful to under stand how dif fer ent forms of spend ing 
maybenefit infant health.However, it is not clearwhether health or nonhealth
spend ing should be most strongly asso ci ated with infant health. Among adults, 
phys i cal health out comes are more strongly asso ci ated with spend ing on social 
ser vices than with spend ing on health (Bradley et al. 2016; Kim and  Jennings 
2009; Ronzio et al. 2004). The rel a tive impor tance of expen di tures on social ser
vices com pared to spend ing on health and other pro grams is less under stood for 
infants. Understanding these ques tions is crit i cal for advanc ing knowl edge about 
how pol i cies and pro grams can address the social deter mi nants of health, in addi
tion to solely expanding access to health care, given the high cost of health care 
deliv ery and pro nounced effects of income, edu ca tion, and social envi ron men tal 
fac tors on health (Bradley et al. 2016; Lawrence et al. 2020). Examination of how 
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dif fer ent forms of pub lic spend ing are asso ci ated with infant health is also impor
tant for policymakers, who are increas ingly (and cur rently) charged with choos ing 
among many pos si ble forms of fam ilyfocused invest ment in a highly polar ized 
polit i cal envi ron ment.

Which Children Benefit From Social Spending?

Most existing research has focused on how pub lic pol i cies and pro grams affect 
chil dren in fam i lies with low income and low lev els of edu ca tion. This is a sen si ble 
approach given that mater nal edu ca tion and eco nomic dis ad van tage strongly pre
dict poor infant health (Currie and Moretti 2003; Kandel et al. 2009). In addi tion, 
pub lic spend ing on many pro grams is con sid er ably higher for lower income fam
i lies than for higher income fam i lies (Vericker 2012), though the 2021 expan sion 
of the Child Tax Credit rep re sents a nota ble excep tion (Marr et al. 2021). Social 
spendingshoulddisproportionatelybenefitlowerSESfamilies,bothbyproviding
direct cash assis tance and by pro vid ing neces si ties (food, health care) that par ents 
would oth er wise need to pur chase or forgo (Milligan and Stabile 2009; Yeung et al. 
2002). Such invest ments allow lowresource par ents to make invest ments in them
selves and their chil dren that are more sim i lar to those of higher resource fam i lies 
(Jackson and Schneider 2022; Leininger et al. 2010).

However, many income and health sup ports at the state level are avail  able to 
fam i lies above 200% of the pov erty thresh old. The Children’s Health Insurance 
Program (CHIP), for exam ple, is avail  able in many states to chil dren between 300% 
and 400% of the pov erty thresh old. Social spend ing can also improve out comes for 
allchildren,eveniflowereducatedfamiliesbenefitdisproportionately.Forexam
ple,publichealthinsurancespendingcanyieldmedicalimprovementsthatbenefit
chil dren across socio eco nomic groups (Currie and Gruber 2001; Finkelstein 2007). 
Even adults with insur ance are less likely to have acces si ble and highqual ity med
i cal ser vices when they live in com mu ni ties with low rates of insurance and, as a 
result, are less likely to have a place to go when they are sick and need to receive 
reg u lar med i cal care (Pauly and Pagán 2007). Moreover, stud ies of the Temporary 
Assistance for Needy Families (TANF) and other income sup port pro grams sug
gest that lower lev els of wel fare gen er os ity are asso ci ated with higher lev els of  
com mu nitylevel crime (Liebertz and Bunch 2018), and that SNAP expen di
tureshavebenefitsthatextendbeyondtheeligibleincomegroups,increasingthe
incomes of SNAPinel i gi ble house holds as well (Hanson et al. 2002; Lewin and 
Weber 2020). Such evi dence sug gests that social spend ing should be most pos i
tively asso ci ated with health among infants born to lowSES moth ers, with pos i tive 
but less pronounced health benefits among infants born to higher SESmothers
(Hypothesis 1). If social spend ing has the most pos i tive effects among infants with 
lowSES moth ers, then it may have an equal iz ing effect on pro nounced gaps in 
infant health by SES (Corak 2013; Solon 2004) (Hypothesis 2). Alternatively, if 
higher edu cated moth ers are bet ter  able to lever age pol icy oppor tu ni ties and access 
resources (Phelan and Link 2015; Phelan et al. 2010), then edu ca tional gaps in 
infant health may increase (Hypothesis 3).
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Why Should Social Spending Affect Infant Health in the United States?

The major ity of health and eco nomic social spend ing on chil dren and fam i lies is on 
health (Med ic aid; nonMed ic aid pub lic health spend ing) and income sup port/social 
ser vices (TANF, SNAP, child care assis tance, child wel fare, and EITC). Greater 
expen di tures on both income sup port and inkind ser vices may lead to improve ments 
in infant health by improv ing mater nal wellbeing and nutri tion, as well as both the 
amount and qual ity of med i cal care avail  able to moth ers and babies (Currie 2008).

Increased expen di tures on health pro grams for chil dren should make it more 
likely that fam i lies will have health insur ance and that a greater num ber of health 
care pro vid ers will be avail  able to treat patients with pub lic insur ance—and hence 
that fam i lies will have an eas ier time accessing care and pro vid ers will be  able to 
spend more time with patients (Currie et al. 1995; GoodmanBacon 2018). Beyond 
spend ing on health care, increases in income through fed eral and statelevel invest
ments in cash or tax credit pro grams such as the EITC also improve moth ers’ abil ity 
to increase their pre na tal care usage, or even to switch from pub lic to pri vate insur
ance (Hoynes et al. 2015; Lenhart 2019). Greater social spend ing on chil dren and 
fam i lies may there fore improve infant health by allowing moth ers to receive more 
and bet ter pre na tal care.

Improvements in the amount and qual ity of resources avail  able to moth ers, 
whether in the form of house hold resources or access to ser vices, may also affect 
health behav iors asso ci ated with mater nal stress and “cog ni tive load” (Gennetian 
andShafir2015).Researchexaminingpublicbenefitsand“coping”healthbehaviors
stronglyassociatedwithfinancialstressandmaternalmentalhealthshowsthat,for
example,childtaxbenefitexpansionsleadtoimprovementsinmaternalhealthand
reduc tions in depres sion and smok ing (Milligan and Stabile 2011; Strully et al. 2010), 
and largerSNAPbenefits are associatedwith improvements in caregiver physical
health and reduc tions in psy cho log i cal dis tress (Ettinger de Cuba et al. 2019; Oddo 
and Mabli 2015). Such evi dence sug gests that greater social spend ing on chil dren 
should affect infant health by improv ing mater nal health behav iors.

Data, Measures, and Analytic Approach

By leverag ing var i a tion in spend ing across states and over time, we test whether infant 
health is stron ger, and edu ca tional gaps in infant health are narrower, when states spend 
moreonprogramsthatbenefitmothersandchildren,andhowthisrelationshipvaries
across dif fer ent forms of spend ing and dif fer ent edu ca tional groups. To accom plish this, 
we use a new annual statelevel com pre hen sive data base of pub lic spend ing on chil dren 
from 1997 to 2016 (Isaacs et al. 2020), linked to annual National Vital Statistics System 
birth data, aggre gated to the state level by mater nal edu ca tion. We merge NVSS birth 
data for 1998–2017 to spend ing data one year ear lier (1997–2016) to allow spend ing 
toinfluencematernalcontextbefore,during,andafterpregnancy.Importantly,thedata
we use afford the mea sure ment of both fed eral and state spend ing, direct spend ing pro
gramsandtaxcredits,andmanyvariablesthattypicallyconfoundcrossnationalfind
ings regard ing the wel fare state and pop u la tion health.
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Data: State-Level Public Spending

We use the Urban Institute StatebyState Spending on Kids Dataset, a stateby
year data base of pub lic spend ing from fed eral, state, and local sources that spans 
1997–2016, aiming to cover the lon gest period fea si ble with existing admin is tra tive 
data (Isaacs et al. 2020). The data include all  50 states and the District of Colum
bia, draw ing on data from the U.S. Census State and Local Government Finance 
Survey (SLGF), fed eral agency websites, the State Funding for Children Database 
com piled by the Rockefeller Institute of Government, and other sources. The data 
con tain perchild spend ing at the state–year level in the domains of income sup port, 
health, edu ca tion, and other spend ing. Table 1 lists the rel e vant pro grams included in 
the statelevel data base, as well as the data sources for each spend ing pro gram.

Data: National Vital Statistics System

Infant health is a use ful marker of pop u la tion health to exam ine not only because 
pro nounced gaps exist by social class, but because child hood health strongly affects 

Table 1 Social spend ing on chil dren and fam i lies, by spend ing cat e gory

Spending Source

Income Security
 TANF cash assis tance TANF Expenditure Reports
 Other cash assis tance and social ser vices SLGF and TANF Expenditure Reports
 SNAP Characteristics of SNAP Households Recipients Reports
 Social Security Urban Institute esti ma tes using data from the Social 

Security Bulletin Annual Statistical Supplement
 Federal SSI Urban Institute esti ma tes using data from the Social 

Security Bulletin Annual Statistical Supplement and 
SSI Annual Statistics Report

 Federal EITC IRS SOI Tax Statistics Historic Tables
 Child Tax Credit IRS SOI Tax Statistics Historic Tables
 Additional Tax Credit IRS SOI Tax Statistics Historic Tables
 State EITC Urban Institute esti ma tes using data from the 

Rockefeller Institute of Government and the 
University of Kentucky Center for Poverty Research 
National Welfare Database

 Unemployment com pen sa tion SLGF
 Workers com pen sa tion SLGF
Health
 Children’s Med ic aid (<21) and CHIP Urban Institute esti ma tes using data from RAND, 

MACPAC (Med ic aid and CHIP Payment and Access 
Commission), and Rockefeller Institute of Government

 Public health SLGF
 Residual health spend ing SLGF
Housing and Community Development SLGF

Notes: TANF = Temporary Assistance for Needy Families. SLGF = State and Local Government Finance. 
SNAP = Supplemental Nutrition Assistance Program. SSI = Supplemental Security Income. EITC = Earned 
Income Tax Credit. SOI = Statistics of Income. CHIP = Children’s Health Insurance Program.
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edu ca tional and eco nomic attain ment over the life course (Bleakley 2007; Conley 
et al. 2003; Currie 2008). NVSS admin is tra tive records data pro vide the most com
plete and accu rate infor ma tion about births in the United States and include mul ti ple 
mea sures of infant health. We use the NVSS restricted birth data from 1998–2017, 
which include mater nal state of res i dence. We limit the sam ple to sin gle ton births 
because infant health mea sures are often lower for mul ti ple births, the rate of mul
ti ple births has increased over time, and the like li hood of mul ti ple births is not ran
domly dis trib uted (Kulkarni et al. 2013; Luke and Martin 2004; Mat thews et al. 2015; 
Russell et al. 2003; Saavedra 2020). Using 73,536,080 sin gle ton birth records in the 
years 1998–2017 with infor ma tion on mater nal res i dence and edu ca tion, we cal cu late 
annual, aggre gate mea sures of infant health sep a rately by mater nal state of res i dence 
and edu ca tion cat e gory. We exam ine state–year–edu ca tion obser va tions (N = 51 states 
× 20 years × 4 edu ca tion categories = 4,080) to mea sure both infant health and spend
ing at the same level as state spend ing pol icy (Abadie et al. 2010; Kenny 1996). 
Sensitivity ana ly ses predicting indi vid uallevel infant health out comes (using a 10% 
ran dom sam ple of births in each year) yield sim i lar results.

NVSS birth data have low rates of miss ing infor ma tion. Online appen dix Table 
A1 shows the per cent age of births in years 1998–2017 miss ing infor ma tion for each 
mea sure used in our ana ly ses. Overall rates for key mea sures are low: the state–year 
mean rate of miss ing infant health infor ma tion is 0.11% for birth weight mea sures 
and 0.22% for ges ta tional length mea sures. Missing rates for birth weight never 
exceed 3%, and miss ing rates for ges ta tional length rarely exceed 3% (10 state–year 
obser va tions have miss ing rates of 3–10% and sen si tiv ity ana ly ses exclud ing these 
obser va tions yield con sis tent results). Missing rates are higher for pater nal age (16%) 
and for mater nal behav iors (rang ing from 2% for pre na tal care to 25% for tobacco 
use), but these mea sures are not cen tral to our ana ly ses. Because states adopted new 
birthcertificateformatsafter1997and2008,maternaleducationisnotincludedon
asubstantialsubsetofbirthcertificatesincertainstate–years.Inthesecases,mater
nal edu ca tion is not selec tively unre ported by moth ers, but is excluded from cer tain 
birth certificates.We conduct sensitivity analyses excluding state–yearswith high
miss ing rates for mater nal edu ca tion (84 state–years above 10%), and the results are 
con sis tent.

Measures

Infant Health

We exam ine two key mea sures of infant health aggre gated to the state level: the 
per cent age of chil dren who are low birth weight (less than 2,500 grams) and the 
per cent age of chil dren who are born pre term (before 37 weeks). Low birth weight 
and pre term birth are thresh olds that iden tify infants at high risk for poor health in 
child hood and later life (Conley et al. 2003; Institute of Medicine 2003a; Johnson and 
Schoeni 2011).1

1 In addi tional ana ly ses we also mea sure rates of intra uter ine growth restric tion (<10th per cen tile of birth 
weight for ges ta tional age), given evi dence that there have been down ward trends in birth weight over time 
(Oken et al. 2003). The results are con sis tent.
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Social Spending on Children and Families

We mea sure statelevel real spend ing per child in 2016 dol lars in sev eral domains. 
We focus on types of spend ing that are most likely to be related to infant health in 
theshortterm.Specifically,wefocusonformsofcash sup port (TANF, other cash 
assis tance, SNAP, Federal Supplemental Security Insurance (SSI), Social Security, 
unem ploy ment com pen sa tion, worker’s com pen sa tion); income sup port in the form 
of tax cred its (fed eral EITC, state EITC, Child Tax Credit, Additional Tax Credit); 
health spend ing (chil dren’s Med ic aid and CHIP, pub lic health, and resid ual health 
spend ing); and hous ing and com mu nity devel op ment spend ing.2 Importantly, our 
mea sures of state spend ing cap ture both spend ing on pro grams that are rel e vant to 
parentsandchildrenandspendingonthespecific“kids’share”ofMedicaid,alarge
pro gram serv ing many pop u la tions. Spending on EITC pro grams, for exam ple, is 
rel e vant for both chil dren and fam i lies, includ ing preg nant women. Thus, while the 
spend ing mea sures cap ture “perchild” spend ing based on the num ber of chil dren in 
a state–year, they cap ture the bun dle of resources avail  able to fam i lies that are most 
rel e vant for infant health.3

TheMedicaidhealthinsuranceprogram,jointlyfinancedbythefederalgovern
ment and the states, rep re sents the sec ond larg est form of invest ment in chil dren, 
after K–12 edu ca tion (Isaacs and Edelstein 2017). Many states have expanded 
Medicaid beyond federalminimums for benefits and coverage, leading towide
var i a tion in eli gi bil ity lev els, ser vice cov er age, pay ment mech a nisms, and spend
ingperenrollee.ChildrenalsobenefitfromspendingonCHIPandpublichealth
sys tems. Med ic aid and other health pro grams often tar get low and mod er ate
income fam i lies. Income sup port pro grams also sup port fam i lies with chil dren. 
Some of these pro grams are explic itly lim ited to fam i lies with chil dren (e.g., the 
Child Tax Credit), and other pro grams that serve the lowincome pop u la tion have 
a dis pro por tion ate share of child recip i ents. For exam ple, two thirds of SNAP 
benefitsgo tohouseholdswithchildrenand,during theGreatRecession,SNAP
was a pri mary form of sup port for chil dren with unem ployed par ents (Isaacs and 
Healy 2014). Most of these pro grams are fed eral or joint fed eral–state pro grams, 
and many tar get lower income fam i lies. While both cash and taxbased pro grams 
pro vide income sup port to fam i lies, we sep a rate them in our ana ly ses given impor
tant dif fer ences in the way they are admin is tered, as well as evi dence that, prior 
to 2021, taxbased pro grams excluded a large per cent age of lowincome fam i lies 
(Goldin and Michelmore 2020).

Maternal Education

We use mater nal edu ca tion as our mea sure of fam ily socio eco nomic sta tus, com par
ing those with less than a high school degree, a high school diploma, some col lege, 

2 Our results are con sis tent when using logtransformed spend ing mea sures.
3 OurmeasureofMedicaidspendingdoesnotfocusonpregnantwomenspecifically,butincludesspend
ing on chil dren ages 0–21. However, because infants born to moth ers cov ered with Med ic aid are auto
mat i cally cov ered for one year from the time of birth, the mea sure is highly rel e vant to preg nant women.
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or a fouryear col lege degree or more. We cal cu late annual aggre gate infant health 
mea sures by mater nal edu ca tion and state of res i dence. NVSS records do not include 
a mea sure of fam ily income. Relative to other core indi ca tors of socio eco nomic sta
tus, edu ca tion (includ ing mater nal edu ca tion) strongly pre dicts health (Harding et al. 
2015; Montez et al. 2019).

Demographic and State-Level Controls

We include timevary ing NVSS con trols, mea sured at the state–edu ca tion cat e gory 
level, in an effort to account for fac tors that cooccur with socio eco nomic sta tus and 
statelevel pub lic invest ments: mater nal age, pater nal age, pro por tion of births to 
mar ried par ents, and the total num ber of births. Prior lit er a ture has connected demo
graphic com po si tion with spend ing gen er os ity (i.e., Alesina et al. 2001; Preuhs 2007; 
Rodgers and Tedin 2006; Soss et al. 2011). We there fore con trol for the dis tri bu tion 
of births by mater nal race or eth nic ity, based on selfreports. Within each level of 
mater nal edu ca tion, we con trol for the pro por tion of births to Black, Amer i can Indian 
or Alaska Native, Asian, and His panic moth ers.

We include addi tional state–year con trols using data from the University of  
Kentucky Poverty Center’s State Welfare data base, the Current Population Survey, 
and the Bureau of Labor Statistics. Because statelevel spend ing increases with eco
nomic need dur ing peri ods of eco nomic down turn (Brown and Best 2017; Edelstein 
et al. 2016; Rodgers and Tedin 2006), we also con trol for the unem ploy ment rate 
and pov erty rate. As an indi ca tor of state gen er os ity, we con trol for the prevailing 
min i mum wage. We mea sure states’ gov er nance struc tures with a var i able indi cat ing 
whether the gov er nor is a Democrat, as prior research has shown that Republican 
con trol is neg a tively asso ci ated with safety net gen er os ity (i.e., Brown and Best 2017; 
Scruggs and Hayes 2017; Soss et al. 2011).

Analytic Approach

Wepredictinfanthealthmeasuresinmodelsthatincludestateandyearfixedeffectsto
con trol for timecon stant state dif fer ences cor re lated with spend ing and infant health 
(e.g., labor mar ket struc ture, level of eco nomic need) and for var i a tion over time 
shared across states (e.g., reces sion effects). Variation across states in the strength of 
the labor mar ket and the demo graphic com po si tion of the pop u la tion could pro duce a 
positiverelationshipbetweenspendingandeconomicneedthatdoesnotreflecttrue
variationinstates’investmentinchildrenandfamilies.Includingstatefixedeffects
helpstocontrolforthesefixeddifferencesacrossstates.Inaddition,increasedeco
nomic need dur ing peri ods of eco nomic down town is cor re lated with increases in 
spend ing, par tic u larly from fed eral sources, to sup port state and local gov ern ments 
work ing to pro vide assis tance to fam i lies (Edelstein et al. 2016). Increased spend ing 
dur ing reces sions may also be cor re lated with worse infant health, despite the gen er
ally pos i tive rela tion ship between spend ing and chil dren’s devel op ment (Isaacs and 
Edelstein 2017). Including year fixed effects helps to separate the effects of state
invest ments from the effects of eco nomic need. To exam ine the asso ci a tion between 
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pub lic invest ment and infant health by mater nal edu ca tion, we use the fol low ing ordi
nary leastsquares regres sion model:

 

Yrst  + 1 = β0 +β1Educrst +β2Spends,t +β3EducrstSpends,t
+β4Xrst + µs + θt + δrs + εrst+1.  (1)

For each state s in year t and mater nal edu ca tion cat e gory r, Eq. (1) pre dicts infant 
health (Y) as a func tion of mater nal edu ca tion cat e gory; state spend ing (Spend) in the 
pre vi ous year; the inter ac tion between edu ca tion and state spend ing; timevary ing  
state–edu ca tionlevel con trols (X);stateandyearfixedeffects;andstate–education
categoryfixedeffects.4 We weight ana ly ses by the num ber of births in each state–
edu ca tion–year to pre vent states with a small num ber of births from hav ing a dis
proportionateinfluenceonthepatternofresults.Standarderrorsarerobust.Finally,
we pre dict infant health one year after the mea sure of state spend ing to cap ture 
the state spend ing envi ron ment to which moth ers were exposed dur ing preg nancy, 
since this is the envi ron ment that would deter mine their access to statepro vided 
resources rel e vant to a healthy preg nancy. We begin by mea sur ing total state spend
ing, then dis ag gre gate spend ing into cash income sup port, tax cred its, health, and 
hous ing spend ing.

The inclusionof state andyearfixedeffectsmeans thatmodel identification is
based on withinstate var i a tion in pub lic spend ing across years, as well as acrossstate 
dif fer ences in pub lic spend ing in a given year. While under stand ing the pre dic tors of 
spend ing var i a tion within and across states is beyond the scope of this arti cle, this 
var i a tion could be driven by a num ber of fac tors, includ ing ideo log i cal var i a tion and 
pol icy choices at the state level about how much to invest in child and fam ily pol i
cies. For exam ple, expanding Med ic aid to extend cov er age to more chil dren would 
result in increased health spend ing in states that pri or i tized this expan sion, such as 
many states in the Northeast. These deci sions at the state level are cor re lated with 
indi ca tors such as gov er nance struc ture (Democrat/Republican) but imper fectly so, 
given the wide var i a tion in spend ing even among states with the same struc ture (e.g., 
New York vs. California, or Arkansas vs. Utah). In some cases, spend ing var i a tion 
couldreflectidiosyncraticdifferencesinbargainingamonglegislatorsandpolitical
inter est groups.

Coefficientsforeducation(β1) test whether infant health dif fers by mater nal edu
ca tion cat e gory com pared with moth ers with less than a high school edu ca tion (the 
omittedcategory).Thecoefficientforspending(β2) tests whether infant health varies 
with state spend ing in the low est edu ca tion cat e gory (births to moth ers with less than 
high school). β3 pro vi des a test of Hypothesis 1, that social spend ing is most pos i
tively asso ci ated with infant health among those born to lower edu cated moth ers as 
com pared with higher edu cated moth ers.

To consider the implications of these findings for educational gaps in infant
health, we com pute predicted rates of low birth weight and pre term birth by mater nal 

4 In sup ple men tary ana ly ses, we also esti mate sep a rate mod els by mater nal edu ca tion cat e gory to account 
for pos si bly dif fer ent dis tri bu tions of our observed covariates by mater nal edu ca tion. The results are 
con sis tent.
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 edu ca tion across the dis tri bu tion of state spend ing. To test Hypotheses 2 and 3, we 
exam ine whether gaps in infant health between lower and higher edu cated moth ers 
con verge, diverge, or remain sta ble as state spend ing increases.

Results

Table 2 shows descrip tive sta tis tics of out come and pre dic tor var i ables among the 
ana lytic sam ple (weighted by the num ber of births in each state), for both the total 
sam ple and by mater nal edu ca tion. The mean pro por tion of low birth weight and 
pre term births dur ing our study period is 6% and 10%, respec tively. Consistent with 
prior research, this pat tern varies strik ingly by mater nal edu ca tion: the rate of low 
birth weight is twice as high among moth ers with less than a high school edu ca tion 
(8%) than among moth ers with a col lege degree or more (4%), with a decreas ing 
gra di ent for the edu ca tional groups in between. There is also con sis tent var i a tion 
across edu ca tional groups in mater nal char ac ter is tics. The highest edu cated moth
ers are more likely than the low est edu cated moth ers to be older at the time of a 
child’s birth (32 vs. 24 years), and births to the highest edu cated moth ers are more 
likely to occur to mar ried par ents (92% vs. 37%) and to nonHis panic White moth
ers (73% vs. 30%).

Turning to statelevel char ac ter is tics, the mean social spend ing per year on chil
dren and fam i lies between 1997 and 2016 on the forms of state spend ing we con sider 
was $6,970 per child. The major ity of this spend ing takes the form of cash or tax
based income sup port ($4,140), with a smaller but siz able share on health spend ing 
($2,330) and the smallest amount on hous ing ($500). During the study period, the 
aver age unem ploy ment rate was 5.9%, the pov erty rate was 13.3%, and the min i mum 
wage was $6.29 per hour. About 12% of state res i dents are Black, 16% are His panic, 
and 28% have a col lege degree in an aver age state–year, with 42% of state–years 
hav ing a Democratic gov er nor.

Figure 1 shows the amount of var i a tion across states in perchild spend ing dur
ing our study period. Perchild spend ing on both cash and tax credit income sup port 
pro grams jumped sharply in 2010 owing to the increased eco nomic need (and cor re
spond ing increased gov ern ment invest ment) dur ing the Great Recession. While cash 
income sup port steadily declined after 2010, tax credit spend ing stayed at higher 
lev els after 2010 than in pre vi ous years. Spending on both types of pro grams var
ies widely across states, as shown by the var i a tion within par tic u lar years. Perchild 
spend ing on health increased more grad u ally than spend ing on income sup port pro
grams over this roughly 20year period, none the less pro duc ing ample var i a tion over 
the study period. Finally, increases and decreases in spend ing on hous ing and com
mu nity devel op ment are more mod est dur ing the period, also show ing con sid er able 
var i a tion in spend ing across states.

Figure A1 in the online appen dix pres ents the bivar i ate rela tion ship between social 
spend ing and infant health, by mater nal edu ca tion. Panel a shows that when social 
spend ing is higher, the pro por tion of low birth weight births declines among moth ers 
withlessthanahighschooleducation,whileremainingfairlyflatamongothereduca
tional groups. The pro por tion of pre term births declines among all  edu ca tional groups 
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as total social spend ing increases (panel b). These descrip tive pat terns sug gest that 
socialspendingprovidesbenefitstoinfanthealth,butdoesnotcontrolforpotentially
impor tant con found ers at the state level. The next sec tion describes the results from 
mul ti var i ate ana ly ses that more rig or ously account for cor re lates of social spend ing 
and infant health.
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b. Tax credits

Fig. 1 Box plots of state spending by category, 1997–2016. Plots indicate the median, interquartile range, 
and maximum and minimum values.
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d. Housing

Fig. 1 (continued)

How Much Does Social Spending Affect Infant Health, and for Whom?

Tables 3 and 4presentcoefficientestimatesfrommultivariatemodelsoftheassoci
a tion between social spend ing and the share of low birth weight and pre term births, 
respectively.Wepresentseparatecoefficientestimatesforourmeasuresoftotalsocial
spend ing on chil dren, two forms of income sup port spend ing (cash and tax cred its), 
health spend ing, and hous ing/com mu nity devel op ment spend ing. Model 1 pre dicts 
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infant health from statelevel social spend ing and timevary ing con trols within state–
edu ca tion categories, while Model 2 adds addi tional timevary ing con trol var i ables 
at the state level.

ThesefindingsprovideconsistentsupportforHypothesis1:socialspendingismost
pos i tively asso ci ated with health among infants born to lessedu cated moth ers, with 
lesspronouncedhealthbenefitsofsocialspendingamonginfantsborntohigheredu
cated moth ers. Model 1 in Table 3 shows that a $1,000 increase in total state spend ing 
on chil dren decreases the rate of a low birth weight birth by about .08 per cent age points 
among infants born to the low est edu cated moth ers. Model 2 shows that the addi tion of 
timevaryingcontrolsatthestateleveldoesnotalterthiscoefficient.Figure 2 puts these 
findingsintocontextforarealisticamountofspendingvariation.Astandarddeviation
of total state spend ing is $2,150, and the range of state spend ing among the observed 
state–years is very dra matic, at about 8 SD. A 1SD increase in total state spend ing, 
there fore, decreases the rate of low birth weight by 0.17 (.08 × 2.15) per cent age points 
(panel a). One stan dard devi a tion is a real is tic amount of var i a tion in social spend ing. 
Consider, for exam ple, that Alabama spent $3,800 per child in 1997 and $6,600 in 
2006—a change of about 1 SD dur ing that nineyear period. The dif fer ence between 
the 2010 spend ing envi ron ment for chil dren in Mas sa chu setts (a highspend ing state 
at $12,900 per child) and Utah (a lowspend ing state at $5,800 per child) is $6,600, or 
3 SD. A 1SD change in social spend ing is there fore a com monly observed amount of 
spend ing var i a tion both within and across states.

Torche and Rauf (2021) pro vided a use ful way to think about the pop u la tionlevel 
significanceof thiseffectsize:with493,397births tomotherswith less thanhigh
school in the United States in 2017, a 1SD increase in total social spend ing on chil
dren would poten tially lead to 838 (493,397 × .0017) fewer low birth weight infants 
among moth ers with less than a high school edu ca tion in that year. One under weight 
hos pi tal birth is esti mated to cost about $27,200, $24,000 more than a nor malweight 
birth (America’s Health Rankings 2021), suggesting a shortterm sav ings of over $20 
mil lion (839 × $24,000).

Amonginfantsborntohighereducatedmothers,thebenefitsofsocialspending
are less pro nounced, as shown in Table 3 and Figure 2. Among infants born to the 
highest edu cated moth ers (those with a fouryear degree or more), a 1SD increase in 
total social spend ing decreases the prob a bil ity of a low birth weight infant by .06 per
cent age points [(–.0008 + .0005) × 2.15], com pared with .17 per cent age points among 
motherswith less thanahighschooldegree.Thebenefitsof total social spending
decrease as mater nal edu ca tion increases.

Table 3 and pan els b–e of Figure 2 show the coefficient estimates for cash
income sup port, tax cred its, health, and hous ing/com mu nity devel op ment spend
ingonchildren.Coefficientequalitytests(showninTable 3) dem on strate that the 
coefficients for specific forms of state spending are significantly different from
one another. Similar to the case of total state spending, the benefits of each of
these forms of social spend ing decrease as mater nal edu ca tion increases. Similar 
to the results for total social spend ing, results are extremely sim i lar across Models 
1 and 2, dem on strat ing that the addi tion of cor re lated statelevel changes other 
thanstatespendingonlyveryslightlyreducesthecoefficientsforsocialspending.
The rate of low birth weight among infants born to the low est edu cated moth ers 
decreases by .13 per cent age points for a $1,000 increase in cash income sup port 
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Spending, <HS

HS x spending

Some college x spending

BA+ x spending

Total State Spending

Interaction Effects

–.003 –.002 –.001 0 .001 .002
Coefficient

a. Total social spending

Cash, <HS

HS x cash

Some college x cash

BA+ x cash

Cash Spending

Interaction Effects

–.003 –.002 –.001 0 .001 .002
Coefficient

b. Cash spending

Fig. 2 Estimates of the effect of a 1SD increase in social spending on low birth weight, 1998–2017. Coef
ficientsarefromModel2inTable 3. HS = high school. BA = bachelor’s.

spend ing (or .14 for a 1SD increase; panel b of Figure 2), by .04 per cent age points 
for a 1SD increase in health spend ing (panel d), and by .09 per cent age points for 
a 1SD increase in spend ing on hous ing and com mu nity devel op ment (panel e). 
Because var i a tion across state–years in spend ing on hous ing is smaller (SD = 0.30) 
than var i a tion in other forms of spend ing (e.g., SD = 1.11 for cash spend ing), the 
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impor tance of hous ing spend ing is min i mized within the frame work of stan dard 
devi a tion  com par i sons. However, it is nota ble that, dol lar for dol lar, state spend ing 
on housing and community development is associatedwith significantly greater
improve ments in low birth weight than spend ing on cash sup port or other forms of 
invest ment.

Fig. 2 (continued)

HS x tax credits

Some college x tax credits

BA+ x tax credits

Tax Credit Spending

Tax credits, <HS

Interaction Effects

–.003 –.002 –.001 0 .001 .002
Coefficient

c. Tax credit spending

Health, <HS

HS x health

Some college x health

BA+ x health

Health Spending

Interaction Effects

–.003 –.002 –.001 0 .001 .002
Coefficient

d. Health spending
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Interestingly, the pat tern of results is in the oppo site direc tion for the case of tax 
credits(whichincludeEITCandtheChildTaxCredit),wherethebenefitsofsuch
invest ments increase as mater nal edu ca tion increases (panel c of Figure 2). Supple
mentary ana ly ses, shown in online appen dix Table A2, show that this result is fairly 
con sis tent across both pro grams and espe cially pro nounced for the case of the Child 
Tax Credit, which dur ing the period of our study excluded mil li ons of lowincome 
fam i lies by design (Goldin and Michelmore 2020).

Table 4presentscoefficientestimatesforourothermeasureofinfanthealth:the
share of pre term births. Results are sim i lar in direc tion to those for low birth weight, 
and slightly larger in mag ni tude. Model 2 of Table 4 shows that a $1,000 increase in 
total social spend ing leads to a decrease in the rate of pre term birth of .16 of a per
cent age point—in other words, a 1SD increase in total social spend ing decreases the 
rate of pre term birth by over a third of a per cent age point (.366). Following the same 
logic as ear lier, at the pop u la tion level this amount of increase in total social spend ing 
on chil dren would lead to 1,805 (493,397 × .00366) fewer pre term births among the 
low est edu cated moth ers. Figure A2 in the online appen dix dis plays sim i lar results 
forpretermbirthformostspecificformsofsocialspending,withsignificantlyhigher
benefitsofspendingoncashincomesupportprogramscomparedwithotherformsof
spend ing. A 1SD increase in spend ing on cash sup port decreases the rate of pre term 
birth by .27 of a per cent age point (where 1 SD of income sup port spend ing is $1,110), 
com pared with decreases of .17 and .02 of a per cent age point in pre term birth rates 
for each 1 SD of health and hous ing spend ing, respec tively. Cash spend ing has the 
larg est asso ci a tion with pre term birth in both stan dard devi a tion units and in terms 
of the dol larfordol lar impact. This is par tially incon sis tent with the results for low 
birth weight, where hous ing spend ing had the larg est perdol lar asso ci a tion. Similar 

Housing, <HS

HS x housing

Some college x housing

BA+ x housing

Housing Spending

Interaction Effects

–.003 –.002 –.001 0 .001 .002
Coefficient

e. Housing spending

Fig. 2 (continued)
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to the case for low birth weight, the pos i tive effects of social spend ing on pre term 
birth rates are less pro nounced among infants born to higher edu cated moth ers, with 
the excep tion of tax credit spend ing.

Education Gaps in Infant Health

Toconsidertheimplicationsofthesefindingsforeducationalgapsininfanthealth,we
visu al ize mar ginal rela tion ships between state spend ing and infant health by mater nal 
edu ca tion cat e gory from the results shown in Tables 3 and 4. We show pre dic tions 
for low birth weight in Figure 3 (the over all pat tern is sim i lar for pre term birth). The 
results are more con sis tent with Hypothesis 2 (that a stron ger local wel fare state for 
chil dren and fam i lies reduces gaps in infant health across edu ca tional groups) than 
Hypothesis 3. Panel a of Figure 3 shows that as state spend ing increases, there is a 
decrease in the gap in low birth weight between those with less than a high school 
edu ca tion and those with a col lege degree. When total state spend ing is less than 2 
SD below the mean (e.g., Utah in the late 1990s), the gap in low birth weight is 20%, 
with 7.4% ver sus 5.9% of babies predicted to be low birth weight in the low est and 
highest edu cated fam i lies, respec tively. In the highest spend ing state con texts, this 
gap decreases by almost 30%. The predicted per cent age of low birth weight infants 
declines by .7 of a per cent age point among the low est edu cated moth ers, and by .2 of 
a per cent age point among the highest edu cated moth ers.

Panels b–e of Figure 3 show the same pre dic tions for cash income sup port, tax 
cred its, health, and hous ing spend ing, respec tively. With the impor tant excep tion of 
tax credit spend ing, the pat tern of con ver gence is sim i lar across spend ing domains 
and is most pro nounced for cash income sup port and hous ing spend ing, where 
con ver gence in the per cent age of low birth weight infants—a reduc tion in the gap 
between the highest and low est edu cated moth ers—declines by about 40% and is 
driven entirely by declines in the rate of low birth weight among the low est edu cated 
moth ers. Educational con ver gence in low birth weight is less pro nounced for the case 
of health spend ing, where the rate of low birth weight is predicted to decline among 
both the low est and highest edu cated moth ers. This pat tern may be driven by the 
rel a tive gen er os ity of state health insur ance pro grams, which cover fam i lies up to 
300–400% of the pov erty thresh old and are there fore more likely to include higher 
edu cated moth ers. While higher edu cated moth ers may be more likely to take advan
tage of state health insur ance pro grams when they qual ify, lessedu cated moth ers are 
morelikelytoqualify,resultingininfanthealthbenefitsatbothhighandlowlevels
of edu ca tion. Overall, these results sug gest that, while inequal ity in infant health 
remains even in highspend ing state con texts, the gap is sub stan tially smaller when 
states invest in a strong wel fare state for chil dren and fam i lies.

Sensitivity Analyses

Theanalysespresented in the foregoingcarefullycontrol forbothfixedand time
vary ing char ac ter is tics of states and state–edu ca tion groups in a the o ret i cally driven 
way, and should account for many of the key cor re lates of both states’ social  spend ing 
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and infant health. Nonetheless, states with more gen er ous social spend ing may be 
those that spend more on all  pro grams, not just ser vices for chil dren and fam i lies. We 
con duct a pla cebo test that uses the same mod el ing frame work to regress infant health 
on mea sures of state spend ing that should not be plau si bly related to child health, 
using data from the U.S. Census Survey of State and Local Government Finances. 

.05

.06

.07

.08

 %
 L

ow
 B

irt
h 

W
ei

gh
t

–2 SD –1 SD Mean 1 SD 2 SD
 Total Per-Child State Spending

Less than HS HS Some college BA or higher

a. Total state spending

.05

.06

.07

.08

 %
 L

ow
 B

irt
h 

W
ei

gh
t

–2 SD 2 SD–1 SD Mean 1 SD

Cash Income Support Per-Child State Spending

Less than HS HS Some college BA or higher

b. Cash spending

Fig. 3 Predicted percentage of low birth weight births by social spending and maternal education, 1998–
2017. HS = high school. BA = bachelor’s.
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c. Tax credits spending
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Fig. 3 (continued)
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We focus on total expen di tures on util i ties and nat u ral resources, impor tant indi ca tors 
of states’ infra struc ture that have a weaker the o ret i cal con nec tion to infant health.5 
OnlineappendixTableA3showsthattheseformsofstatespendingarenotsignifi
cantly related to infant health.

Werepeatthemainanalyseswhenincludingstatespecifictimetrends(bothlin
ear and qua dratic) to address the pos si bil ity that infant health would have changed 
in cer tain states regard less of child spend ing. We also esti mate mod els over a 
shorter time period (2011–2017, after the Great Recession). In addi tion, we repeat 
ana ly ses when exclud ing state–year obser va tions with high miss ing rates for ges ta
tional length or mater nal edu ca tion in NVSS data. Finally, we repeat ana ly ses when 
predicting indi vid uallevel (rather than statelevel) infant health out comes, using a 
10% ran dom sam ple of births in each year. Results using each of these approaches 
yieldconsistentfindings.

While our mea sure of state Med ic aid spend ing on chil dren ages 0–12 is highly 
rel e vant to preg nant women (because infants are auto mat i cally cov ered for one year 
from the time of birth), it does not strictly cover the pre na tal period. For this rea son, 
we esti mate mod els restricted to sec ondorder births and higher. The results are highly 
sim i lar and slightly larger in mag ni tude in some cases, con sis tent with the pos si bil ity 
that state spend ing on Med ic aid for chil dren is related to even tual birth out comes. In 
addi tion, we esti mate mod els among only nonLatino White births, given sub stan tial 

5 Expenditures on util i ties include water sup ply, elec tric, gas, and pub lic mass tran sit ser vices. Expendi
tures on nat u ral resources encom pass the con ser va tion, pro mo tion, and devel op ment of nat u ral resources, 
includingservicessuchasirrigation,drainage,floodcontrol,soilconservationandreclamation(including
pre ven tion of soil ero sion), and sur vey ing, devel op ment, and reg u la tion of water resources.
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e. Housing spending

Fig. 3 (continued)
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racial/ethnicvariationinbirthoutcomesovertime.Thefindingsareslightlysmaller
inmagnitudebuthighlyconsistentinstatisticalandsubstantivesignificance.

Finally, we con duct explor atory medi a tion ana ly ses to under stand how ser vice 
access and health behav iors asso ci ated with mater nal stress medi ate the effects of 
social spend ing on infant health. Using Eq. (1), we esti mate effects of spend ing on 
mea sures of pre na tal health care (per cent age receiv ing pre na tal care, per cent age 
withfirsttrimestercare,lengthofprenatalcare,andnumberofprenatalvisits)and
pre na tal health behav ior (per cent age smok ing dur ing preg nancy, per cent age drink
ing alco hol dur ing preg nancy, num ber of daily cig a rettes dur ing preg nancy, num ber 
of weekly drinks dur ing preg nancy, and weight gain dur ing preg nancy). Under the 
assump tion of sequen tial ignorability (Imai et al. 2011), we esti mate the pro por tion 
of the spend ing effect medi ated through each poten tial mech a nism and the sen si tiv ity 
of those medi a tion esti ma tes to vio la tion of the sequen tial ignorability assump tion 
(Hicks and Tingley 2011).6

Panel A of the online appen dix Table A4 shows that, con sis tent with the main 
analyses, interaction terms indicate generally smaller benefits at higher levels of
mater nal edu ca tion. Panel B in Table A4 shows the pro por tion of the effect of total 
spend ing on low birth weight (shown in Table 3) that is medi ated by ser vice access 
and health behav iors asso ci ated with pre na tal stress. Among moth ers with less than 
high school, the num ber of pre na tal vis its medi ates about 16% of the effect of total 
spendingonlowbirthweight,whileanyprenatalcareandcareinthefirsttrimester
account for 2% and 4%, respec tively, of the total effect. Tobacco use, alco hol use, 
weekly drinks, and weight gain dur ing preg nancy account for less than 1% of the 
total spend ing effect, while aver age daily cig a rettes dur ing preg nancy accounts for 
about 14%. Results are con sis tent for pre term birth, shown in panel C. While medi
a tion results should be interpreted with cau tion (see sen si tiv ity esti ma tes in pan els A 
and B), these results are con sis tent with the pos si bil ity that moth ers’ abil ity to receive 
more and bet ter pre na tal care—espe cially more fre quent care—and to avoid pre na
tal smok ing par tially explains the pos i tive effect of social spend ing on infant health. 
Mediation ana ly ses for income sup port, health, and hous ing spend ing are in line with 
ana ly ses for total spend ing.

Discussion

Strikingly large and dura ble effects of edu ca tion on health among Amer i can adults 
and chil dren (Montez et al. 2019), com bined with pro nounced dif fer ences in the size 
of edu ca tional gaps across geo graphic areas (Fenelon and Boudreaux 2019), have 
led to an increas ing focus on the role of U.S. states as insti tu tional actors that deter
mine access to resources, pol i cies, and oppor tu nity struc tures for their res i dents 
(Montez et al. 2019). Statelevel social spend ing is a key indi ca tor of the resources 

6 Because this strong assump tion is often vio lated, we put our medi a tion esti ma tes in con text with three 
esti ma tes of the extent of vio la tion of sequen tial ignorability required to make each medi a tion esti mate 
zero: the cor re la tion between error terms from the mod els predicting the medi a tor and the out come mea
sure; the per cent age of resid ual var i ance an omit ted con founder must explain; and the per cent age of total 
var i ance an omit ted con founder must explain (using medsens; Imai et al. 2011).
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avail  able to chil dren and fam i lies across states and affords anal y sis of how dif fer ent 
forms of spend ing are related to infant wellbeing. Understanding these ques tions is 
crit i cal for advanc ing knowl edge about whether and which invest ments in chil dren 
may yield large div i dends for the health of the next gen er a tion. Using annual data 
from the StatebyState Spending on Kids Dataset between 1997 and 2016, linked 
to annual birth data from the National Vital Statistics System from 1998 to 2017, 
we draw on geo graphic and tem po ral var i a tion in the United States to ask how 
much children—andwhich children—benefit from different forms of statelevel
social spend ing.

Our analyses reveal that, first, social spending has especially positive benefits
for rates of both low birth weight and pre term birth among babies born to moth ers 
withlessthanahighschooleducation.Thesebenefitsaremeaningfulatthepopu
la tion level, such that a com monly observed amount of var i a tion in social spend ing 
results in a decrease in the rate of low birth weight by .17 per cent age points, or over 
800 fewer low birth weight births among the low est edu cated moth ers in a given 
year. This pat tern is broadly con sis tent across the sev eral types of social spend ing 
weexamine,withthemostpronouncedhealthbenefitsresultingfrominvestmentsin
cash income sup ports for fam i lies.

There is also evi dence that invest ments in hous ing have the larg est dol larfordol lar 
asso ci a tion with low birth weight. One hypoth e sis for the greater asso ci a tion between 
hous ing spend ing and low birth weight (vs. pre term birth) is that invest ments in hous
ing and com mu nity devel op ment—which include rental assis tance, neigh bor hood 
revi tal i za tion, and pub lic hous ing con struc tion—are espe cially valu able for free ing up 
resources that bet ter enable ade quate nutri tion and weight gain through out  preg nancy, 
both of which are strong deter mi nants of low birth weight. For exam ple, dur ing the 
tem po rary reform of the Child Tax Credit in 2021 that expanded eli gi bil ity to the poor
est lowincome fam i lies, recip i ents of this cash assis tance were bet ter  able to pay reg
u lar expenses, includ ing food expenses (Lens et al. 2022). Maternal stress is another 
poten tial rea son for the stron ger asso ci a tion between hous ing spend ing and low birth 
weight. Housing inad e quacy is an impor tant and per sis tent source of stress (Campagna 
2016), which increases the like li hood of low birth weight (Torche 2011). Gaining a 
bet ter under stand ing of these and other rea sons why cer tain forms of spend ing are 
more impor tant for some birth out comes is a valu able area for future inquiry.

Income sup port in the form of tax cred its pro vi des an impor tant excep tion to this 
pattern,asnoinfanthealthbenefitswereobservedamongthelowesteducatedmoth
ers. These unique results for tax credit spend ing may be driven by the fact that, dur ing 
our study period, both tax pro grams excluded the low est income fam i lies, resulting 
in the major ity of fam i lies in the bot tom 30% of the income dis tri bu tion receiv ing a 
par tial or no credit (Goldin and Michelmore 2020). For exam ple, chil dren who were 
eligiblefor thefullChildTaxCredituntil2021weremuchmoreaffluent thanthe
over all pop u la tion, while inel i gi ble chil dren had sub stan tially lower fam ily incomes 
(Goldin and Michelmore 2020). While tax cred its pos i tively affect indi vid u als who 
receive them (Hoynes et al. 2015), those with less than a high school edu ca tion are 
most likely to be in the low est earn ings group. Therefore, it stands to rea son that 
investmentsintaxcreditspendingmaydisproportionatelyaffectandbenefithigher
edu cated moth ers. The recent tem po rary expan sion of both the EITC and Child Tax 
Credit in the Amer i can Rescue Plan elim i nated many of these exclu sions, mak ing the 
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cred its much more widely avail  able to the low est SES fam i lies and suggesting that 
thisfindingcouldchangeintheaftermathoftheseexpansions.

Asecondmajorfindingisthatthebenefitsofsocialspendingaregenerallyless
pro nounced among chil dren born to higher edu cated moth ers and, because of this 
pat tern, edu ca tional gaps in infant health decline as social spend ing increases. When 
spend ing is high, the predicted per cent age of low birth weight infants declines by 
nearly a full per cent age point among lowedu cated moth ers while remaining sta ble 
among higher edu cated moth ers, resulting in a 30% decline in the edu ca tional gap 
in infant health. It is nota ble that this pat tern of con ver gence across edu ca tional 
groups is less pro nounced for health spend ing than for other forms of social spend
ing, per haps because state health insur ance pro grams are more likely to cover fam
i lies fur ther above the pov erty thresh old than other social ser vices. While sam ple 
sizes limit the abil ity to exam ine racial var i a tion within mater nal edu ca tion groups 
by state and year, a pri or ity for future research is to con sider racial inequal ity in 
the effects of social spend ing. Beyond socio eco nomic sta tus, racial inequal ity in 
infant health is also sub stan tial, with par tic u larly large Black–White gaps in birth 
weight, pre term deliv ery, and infant mor tal ity (Conley et al. 2003; Cramer 1995; 
Schoendorf et al. 1992). Even among the low est edu cated fam i lies, White moth ers 
maybenefitmorefromsomeformsofsocialspending,suchasMedicaid,because
of unequal access to qual ity health care (Institute of Medicine 2003b), and the psy
cho log i cal and phys i o log i cal embodi ment of rac ism and dis crim i na tion is more 
likely to be expe ri enced by nonWhite fam i lies in their inter ac tions with social ser
vices and the state (Rosenthal and Lobel 2011). Alternatively, nonWhite fam i lies 
maybenefitfromstateinvestmentsbecauseofthegreaterlikelihoodofeconomic
dis ad van tage among Black and  His panic moth ers (Aizer and Currie 2014). Sensi
tivity ana ly ses sug gest that the pat terns observed for the total pop u la tion per sist but 
are less pro nounced among nonLatino White births, suggesting the impor tance of 
future research that con sid ers racial/eth nic var i a tion in the effects of social spend
ing in greater depth.

We conducted a num ber of sen si tiv ity ana ly ses to assess the robust ness of our 
results to pos si ble threats, includ ing ana ly ses of pla cebo effects, inclu sion of state
specific linear and quadratic time trends, a truncated time period following the
GreatRecession, examinationofmissingdata and individuallevelfindings, and
sam ple restric tions to higher order births and nonLatino White births. The results 
werehighlyconsistentacrossmanydifferentsamplesandspecifications.Nonethe
less, we can not rule out confounding from statelevel eco nomic or polit i cal fac tors, 
andsoitisimportanttoemphasizethatwehavenotidentifiedcausalestimatesof
pub lic spend ing on edu ca tional gaps in infant health. Families are not ran domly dis
trib uted in states, but instead choose their loca tion on the basis of a num ber of fac
tors, includ ing job oppor tu ni ties, polit i cal cli ma tes, and a desire to max i mize their 
chil dren’s devel op ment. It is pos si ble that high pub licsec tor invest ment par tially 
reflectsthepresenceoffamilieswhoprioritizechildinvestment,bothintheirown
behav ior and in their sup port for state pol i cies and pro grams. Our results should be 
interpreted as pro vid ing a descrip tive por trait of how the state con text of chil dren’s 
pol icy envi ron ments may be an impor tant con trib u tor to pop u la tionlevel infant 
health. In addi tion, while we con sid ered spend ing on the larg est pro grams serv
ing U.S. chil dren and fam i lies—Med ic aid, SNAP, TANF, EITC, Child Tax Credit, 
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pub lic health spend ing (Edelstein et al. 2016)—other types of state invest ment pro
vide cru cial sup port to chil dren and fam i lies that is rel e vant for infant health (e.g., 
paid paren tal leave) and are wor thy of inves ti ga tion. Of course, while we exam ine 
state invest ments in key pro grams affect ing fam i lies, eli gi bil ity and access to pub
licbenefitsandprogramsvarysubstantiallybyrace,geography,immigrationstatus,
and edu ca tion, among other fac tors. Understanding how state invest ments work in 
com bi na tion with group dif fer ences in pro gram access and use is an impor tant area 
for future research.

Finally, while we conducted explor atory medi a tion ana ly ses to con sider moth ers’ 
access toprenatal servicesandhealthrelatedbehaviorscorrelatedwithfinancial
stress, our data do not per mit us to con sider other poten tially impor tant mech a
nisms forunderstanding thebenefitsof social spending, includingmentalhealth
and eco nomic sta bil ity. While they should be interpreted with cau tion, ana ly ses 
of the mech a nisms that we observed are con sis tent with the pos si bil ity that social 
spendingbenefitsinfanthealththroughmothers’increasedaccesstoprenatalser
vices (espe cially increases in the num ber of pre na tal vis its), as well as improve
mentsinsome“coping”healthbehaviorsrelatedtofinancialstress(e.g.,reductions
in smok ing dur ing preg nancy). Future research could use fully exam ine these mea
sures in com bi na tion with other indi ca tors of mater nal stress, men tal health, and 
eco nomic sta bil ity, together with the state con text of pub lic invest ment and infant 
health out comes.

By looking beyond child pov erty to direct mea sures of child wellbeing, we are 
 able to dem on strate that a strong wel fare state for chil dren at the rel a tively local level 
ofthestatebenefitsthehealthofthenextgeneration.Ourfindingscomplementalarge
crossnational lit er a ture documenting how wel fare state spend ing affects chil dren by 
pro vid ing a detailed assess ment of how change over time in dif fer ent forms of safety 
netspendingindifferentU.S.statesshapesinequalitiesininfanthealth.Thesefind
ings bring a focus on chil dren into the grow ing body of research dem on strat ing how 
states reg u late behav ior and pol icy (Robertson 2012) and the effects of pol icy deci
sions at this level for health, psy cho so cial resources, and even mor tal ity (Montez et al. 
2017; Strully et al. 2010; Torche and Rauf 2021). Considering mul ti ple forms of social 
spend ing com ple ments existing research on indi vid ual pro grams and use fully dem on
stratesthatnonhealthspendingcanbeequallyormorebeneficialforchildhealththan
spend ing on health ser vices. An ongo ing research and pol icy debate cen ters on the 
best way to sup port lowincome fam i lies via the state, with some evi dence suggesting 
that cash income sup port pro grams—cash for kids—are the most effec tive way to 
allow fam i lies to enable healthy devel op ment for their chil dren and to make the same 
types of devel op men tal invest ments as higher resource fam i lies (Shaefer et al. 2018; 
Smeeding 2016).Ourfindingsareconsistentwiththepossibilitythatprovidingmoth
ers with addi tional resources at a crit i cal period of devel op ment may increase equal ity 
of oppor tu nity for chil dren as well as improve mater nal wellbeing.

Ourfindingsarealsorelevantinlightoftherenewedpolicyfocusontheimportance
of com pre hen sive, mul ti di men sional pub lic invest ments in chil dren, as evidenced by 
the tem po rary dra matic expan sions of the Child Tax Credit, food assis tance (SNAP 
and WIC), and health insur ance (Med ic aid) pro grams in response to the COVID19 
pandemic.Many formsof government investment are beneficial for children, and
strong state invest ment in chil dren and fam i lies not only improves infant wellbeing, 
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but reduces costs in the short term and dura bly pre dicts life chances through out child
hoodandbeyond.■
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