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tion, or health shocks affecting individuals and 
families. Or they can occur at the macro level, 
such as economic recessions, pandemics, 
school closures, or natural disasters affecting 

Disparate Effects of Disruptive 
Events on Children
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Disruptive events such as economic recessions, natural disasters, job loss, and divorce are highly prevalent 
among American families. These events can have a long-lasting impact when experienced during childhood, 
potentially altering academic achievement, socioemotional well-being, health and development, and later 
life socioeconomic status. Much research has considered the overall impact of disruptive events on children’s 
lives, but the consequences of disruption also vary across groups. The same event may have profound nega-
tive consequences for some groups, minor or no impact for others, and even be a generative or positive turn-
ing point for other groups. This issue focuses on the disparate consequences of disruptive events on children. 
We consider theoretical approaches accounting for effect heterogeneity and methodological challenges in 
identifying unequal impacts. We also review an emerging multidisciplinary literature accounting for varia-
tion in the impact of disruption across several widely studied domains that affect children’s life chances, in-
cluding economic, household, educational, health, and environmental events.
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Disruptive events can change the course of peo-
ple’s lives. These events can occur at the micro 
level, such as job loss, home loss, divorce or 
separation, incarceration, residential migra-

mailto:torche@stanford.edu
mailto:jfletcher@lafollette.wisc.edu
mailto:brand@soc.ucla.edu
https://orcid.org/0000-0002-6568-498X


2 	 d i s pa r a t e  e ff  e c t s  o f  d i s r u p t i v e  e v e n t s  o n  c h i l d r e n

r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

large populations. These two levels are inter-
twined: for example, more job loss occurs dur-
ing economic recessions and more illness 
occurs during a pandemic. Children are par-
ticularly vulnerable to disruptive events be-
cause shocks experienced in early life could al-
ter their developmental trajectories and result 
in long-term consequences on their health, at-
tainment, and well-being. Much literature doc-
uments that the risk of experiencing disruptive 
events is stratified by socioeconomic condi-
tions. People with fewer resources are usually 
more likely to experience different kinds of dis-
ruption, ranging from economic and family in-
stability to incarceration and health shocks. Yet 
a higher likelihood of experiencing disruption 
does not necessarily lead to a larger effect of 
disruption. As we argue, variation in the effects 
of disruptive events depends on different, and 
sometimes offsetting, mechanisms.

In this introduction, we focus on the impact 
of disruptive events on children and how the 
impact varies within the population. We pro-
vide a theoretical framework to consider the 
mechanisms accounting for variation across 
different groups. We then discuss methodolog-
ical approaches and challenges in capturing 
heterogeneity in the effect of disruption. Fi-
nally, we describe variation in the impact of mi-
cro- and macro-level disruptions along several 
widely studied domains relevant for children’s 
life chances, including economic, household, 
educational, health, and environmental.

Theoretical Fr amework to 
Understand Variation in the 
Effects of Disrup tion
The consequences of disruptive events vary 
across different groups of children. The litera-
ture suggests that the same disruptive event 
can have profound negative consequences for 
some groups, minor or no impact for others, 
and even present a generative or positive turn-
ing point for other groups. Aggregate effects 
can therefore mask substantial heterogeneity 
and miss dissimilar, and even opposite, effects 
across different subpopulations. We consider 
two broad theoretical approaches as to how the 
effects of disruptive events on children vary 
across groups. These approaches focus, respec-
tively, on disparities in socioeconomic re-

sources of those affected by disruption, and on 
variation in the normativity and predictability 
of shocks for different groups. These theoreti-
cal approaches systematize accumulated in-
sights based on empirical work from several 
disciplines in the social sciences, including so-
ciology, psychology, and economics. We recog-
nize that other sources of heterogeneity exist, 
including differential susceptibility due to ge-
netic or personality factors, or the age at which 
events occur. Even within these sources of vari-
ation, however, structural conditions governed 
by socioeconomic resources or social normativ-
ity account for substantial variation in the ef-
fects of disruption on children’s lives (Aquino, 
Brand, and Torche 2022).

Structural Factors: Disparities in 
Socioeconomic Resources
Individuals and families with limited economic 
resources are often less equipped to reduce the 
risk of exposure and compensate for the nega-
tive consequences of disruptive events than 
their more advantaged peers. The limited re-
sources of disadvantaged households, includ-
ing lower levels of education, income, wealth, 
and other resources that could support a family 
safety net, render them less able to buffer neg-
ative shocks than more advantaged house-
holds. For example, the negative consequences 
of a recession on economic well-being are 
stronger for parents with fewer skills and assets 
not only because they are more likely to be-
come unemployed but also because if they lose 
their jobs, they have a more limited ability to 
self-insure and take longer to return to employ-
ment (Heathcote, Perri, and Violante 2020; Kru-
sell and Smith 1999; Mukoyama and Şahin 
2006).

Research suggests that families with more 
resources can better compensate for the impact 
of early-life shocks than disadvantaged fami-
lies. For example, in utero exposure to a natural 
disaster has a strong negative effect on chil-
dren’s cognitive development among disadvan-
taged families but no effect among more ad-
vantaged families (Torche 2018) and in utero 
exposure to radiation reduces educational 
achievement only among families of low socio-
economic status (SES) (Almond, Edlund, and 
Palme 2009). The consequences of disruptive 



r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	 d i s pa r a t e  e ff  e c t s  o f  d i s r u p t i v e  e v e n t s  o n  c h i l d r e n 	 3

exposures when resources to cope are limited 
might be especially persistent if they occur in 
early childhood because early-life shocks can 
shape individual socioemotional and cognitive 
trajectories in ways that are increasingly diffi-
cult to modify over the life course, resulting in 
long-lasting effects (Cunha and Heckman 2007; 
Heckman 2006).

Several mechanisms might account for 
these socioeconomic gradients in the impact 
of disruption. In some cases, the lack of eco-
nomic resources directly shapes the ability of 
families to invest in children to compensate for 
the influence of negative shocks. For example, 
more advantaged families can afford financial 
investments for their children in the form of 
lessons, tutoring, private school tuition, and 
enrichment activities (Schneider, Hastings, and 
LaBriola 2018). Socioeconomic gradients are 
also correlated with diverse kinds of psycho-
logical, social, and cultural resources that go 
beyond pecuniary assets and include time con-
straints, access to information, and availability 
of support networks (Hsin 2012; Torche 2018). 
The association between economic advantage 
and diverse resources is at least partially causal, 
as when financial scarcity imposes a cognitive 
load that reduces mental bandwidth (Mullain-
athan and Shafir 2013) or when poverty results 
in the inability to have a stable schedule, de-
pleting people of valuable time and ability to 
plan their days (Edwards 2018). Additionally, 
socioeconomic stratification in interactional 
styles and familiarity with institutions could 
result in unequal responses to disruptive 
events that limit their negative effects for more 
advantaged families (Calarco 2018; Lareau 
2011). Resources governing variation in the ef-
fect of disruption are not restricted to individu-
als or families; they might also be relevant for 
aggregate units such as schools, cities, or coun-
tries. For example, in this issue, Manuel Al-
caino and Pablo Argote (2024) show that the 
negative impact of a strong earthquake in Chile 
on children’s educational achievement varied 
across municipalities depending on the gov-
erning experience of the mayor. This finding 
suggests that experienced bureaucrats were 
able to procure and mobilize resources needed 
to compensate for the harmful effect of disrup-
tion.

Constraints disadvantaged families face 
emerge not just from having fewer resources in 
a single domain but also from various forms of 
disadvantage that might interact with each 
other and compound over the life course and 
across generations (Manduca and Sampson 
2019). The cumulative advantage framework 
suggests that an initial favorable socioeco-
nomic position produces further relative gains, 
widening gaps over time, a phenomenon 
known as the Matthew effect (DiPrete and Ei-
rich 2006; Merton and Merton 1968). Although 
employment, family stability, and good health 
can accumulate advantages, disruptions in 
these domains may deplete families of socio-
economic resources and result in accumulated 
disadvantage for parents and their children 
(Evans, Li, and Whipple 2013; Maroto 2015; 
Western et al. 2012). Disruptive events such as 
divorce, job loss, and health shocks are more 
likely to be experienced jointly by disadvan-
taged families and can precipitate a period of 
economic insecurity and impact children’s de-
velopmental and socioeconomic trajectories 
(Maroto 2015; McCloud and Dwyer 2011; Ren-
zulli and Barr 2017). For example, decreased pa-
rental psychological health resulting from dis-
ruption can inhibit attention and emotional 
warmth toward children or even lead to erratic 
or punitive parenting practices (Conger, Con-
ger, and Elder 1997; Elder 1974; Kessler, Turner, 
and House 1989; McLeod and Shanahan 1993; 
McLoyd 1998; McLoyd et al. 1994; McLoyd and 
Wilson 1990). Parents subject to disruptive 
events may also model and communicate de-
spair to their children, such that children imi-
tate the behavior (McLoyd and Wilson 1990). 
Decreased social involvement resulting from 
household disruption and residential mobility 
can disrupt children’s networks, which can af-
fect their social capital and socioeconomic sta-
tus (Astone and McLanahan 1994; Coleman 
1988, 1990; Furstenberg et al. 1999; Haveman, 
Wolfe, and Spaulding 1991; Leventhal and 
Brooks-Gunn 2000; McLanahan 1983; Samp-
son, Morenoff, and Earls 1999; Sandefur and 
Laumann 1998).

A cumulation of disruptive events can also 
result in high allostatic load, that is, “wear and 
tear” of the body emerging from repeated ex-
posure to multiple stressors such as neighbor-
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hood violence, housing instability, or economic 
precarity (Evans 2003; McEwen and Stellar 
1993). Allostatic load may result in a heavier 
morbidity burden and strained mental health. 
The stress response triggered by repeated 
harmful exposures could also act as a predis-
posing factor for the influence of new expo-
sures. As a result, subsequent adverse events 
cause more damage to those already debilitated 
by long-term multidimensional disadvantage 
(McEwen and McEwen 2017). For example, dis-
advantaged children are more likely to suffer 
from mental health issues from cumulative ex-
posure to harsh or dangerous conditions, 
which could reduce their ability to cope with 
exposure to a novel disruptive event (Currie et 
al. 2010; Jans, Johansson, and Nilsson 2018).

Socioeconomic resources do not unambigu-
ously compensate for disruption, however. 
Low-income families may be less vulnerable to 
the economic loss from disruptive events sim-
ply because they have less to lose in terms of 
economic well-being. This kind of floor effect 
is likely to be relevant for outcomes, such as 
college graduation, that are rarely achieved by 
low-income children even in the absence of dis-
ruption (Jackson and Holzman 2020). For ex-
ample, research suggests that the income loss 
following parental divorce does not affect the 
probability that low-income children graduate 
from college given that their baseline chances 
of graduation are so low (Bernardi and Boertien 
2016; Bernardi and Radl 2014; Kalmijn 2010). 
Families’ socioeconomic resources also corre-
late with how normative and predictable dis-
ruptive events are for different groups. As we 
discuss in the next section, the normativity of 
disruptive events could induce variation in 
their impact in ways that depart and might 
even offset variation predicted by socioeco-
nomic resources.

Contextual Factors: Normativity and 
Predictability of Disruptive Events
The impact of disruptive events on individuals 
and families may also depend on the social 
context, particularly on how prevalent and nor-
mative a disruptive event is in a particular so-
cial setting. The literature offers many exam-
ples. Becoming unemployed might be less 
detrimental for the psychological well-being of 

parents and children as the aggregate-level un-
employment rate increases (Brand and Simon-
Thomas 2014; Clark 2003). The loss of social 
connections following divorce is attenuated in 
regions where divorce is more accepted 
(Kalmijn and Uunk 2007). Similarly, the nega-
tive effect of a nonmarital birth on infant 
health declines as nonmarital fertility becomes 
more normative over time and across place 
(Torche and Abufhele 2021), and the impact of 
child death on intimate partner violence 
against the mother is more severe for mothers 
living in regions where this experience is un-
common (Weitzman and Smith-Greenaway 
2020).

These diverse findings suggest a powerful 
contextual mechanism: as a negatively assessed 
event becomes more prevalent and normative 
in society, the stigma associated with it be-
comes less severe because the event represents 
a smaller deviation from the social norm. De-
clining stigmatization will reduce negative so-
cial responses such as labeling, isolation, sta-
tus loss and discrimination and will ease the 
harm these responses cause to individual iden-
tity and self-worth (Burke 1991; Hatzenbuehler, 
Phelan, and Link 2013; Link and Phelan 2001).

The social normativity of disruptive events 
is closely associated with the likelihood that 
families or individuals experience them. For ex-
ample, unemployment is likely more accepted 
and normative in communities where the pos-
sibility of becoming unemployed is high (Wil-
son 1996). Given the high level of network ho-
mophily (people who share networks are 
similar across race, age, SES, and other charac-
teristics) and segregation in social networks, 
those unlikely to experience disruptive events 
are generally part of social networks where 
these events are non-normative.

Individuals with a low likelihood of disrup-
tion may experience disruptive events as an un-
expected and unpredictable shock when they 
occur and may lack resources to cope with 
them. By contrast, people who are likely to ex-
perience adverse circumstances may be forced 
to develop protective mechanisms—a process 
variedly termed habituation, adaptation, and 
resilience—which could reduce their vulnera-
bility to novel shocks (Feder, Nestler, and Char-
ney 2009; Gump and Matthews 1999). For ex-
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ample, research has suggested that job loss is 
not as consequential for psychological well-
being among those accustomed to economic 
precarity as those accustomed to stability 
(Brand 2015; Brand and Simon-Thomas 2014). 
In this issue, Emily Rauscher and Xinyan Cao 
find the noxious impact of air pollution during 
pregnancy on infant health to be stronger 
among highly educated mothers than among 
those with less schooling. This pattern, the au-
thors suggest, might emerge from limited cop-
ing mechanisms due to limited exposure 
among advantaged populations. Also in this is-
sue, Stefanie DeLuca, Nicholas Papageorge, 
and Joseph Boselovic describe how adversity is 
part of the fabric of the lives of disadvantaged 
youth in some social settings. As youth grow 
accustomed to disruptive events, these expo-
sures become less remarkable and impactful 
on their life outcomes. This is not to say that 
stress and anxiety are less prevalent among 
those with high levels of economic insecurity. 
In fact, disadvantaged populations tend to have 
higher levels of psychological distress. Instead, 
it is to say that groups with a high likelihood of 
disruption might develop coping mechanisms 
that reduce their reactivity to novel stressors 
(Aneshensel 1992; George 1993).

Even if the normativity of disruptive events 
is closely associated with the likelihood that in-
dividuals experience them, the conceptual dis-
tinction between the normativity of events and 
likelihood of their occurrence is important be-
cause it points at two distinct mechanisms. 
Stigmatization resulting from violating a social 
norm is a collective response by others. In con-
trast, the likelihood of experiencing a disrup-
tive event is an individual-level attribute that 
shapes the expectation of disruption and the 
availability of coping mechanisms.

A related contextual factor likely to shape 
the effect of disruption on individual outcomes 
are institutions and policies intended to pro-
tect individuals from risks. For example, the 
probability of falling into poverty as a result of 
job loss and unemployment varies dramatically 
across countries depending on welfare state 
generosity (Brady, Finnigan, and Hübgen 2017), 
and the consequences of unemployment for 
mental and physical health depend on the 
availability of unemployment benefits (Cylus, 

Glymour, and Avendano 2015; Rodriguez, 
Lasch, and Mead 1997). In this issue, Alcaino 
and Argote highlight the relevance of political 
leadership as a mediator of environmental ex-
posures on children’s educational outcomes. 
They find that the decline in children’s test 
scores was deeper and more persistent after a 
devastating earthquake in Chile in municipali-
ties with first-term mayors than those with re-
elected mayors, highlighting the relevance of 
political experience in the context of natural 
disasters. Policies intended to alleviate the neg-
ative impact of disruptive events on well-being 
are intimately connected to the normativity of 
such events. For example, the generosity of un-
employment insurance is jointly determined 
with the extent to which unemployment is seen 
as breaking a social norm and stigmatized 
across places (Lindbeck, Nyberg, and Weibull 
1999) and the generosity of unemployment 
benefits critically depends on how stigmatized 
unemployment is in different localities (Stutzer 
and Lalive 2004). Put simply, policies and insti-
tutions reflect normative agreements and those 
agreements in turn shape policy arrangements. 
Even though the rollout of specific policies can 
sometimes be treated as exogenous—for exam-
ple, when a policy is implemented in some lo-
cations earlier than other locations due to ar-
bitrary factors—in general normative and 
policy contexts are mutually constitutive.

The normativity-predictability approach 
and the resource disparities approach yield op-
posing predictions about the socioeconomic 
stratification of the impact of disruption. The 
resource disparities approach predicts that dis-
advantaged populations will experience more 
harmful and persistent consequences from dis-
ruption given their lack of compensatory re-
sources and greater vulnerability to shocks. In 
contrast, the normativity and predictability ap-
proaches suggest that micro-level events such 
as divorce and unemployment will take a larger 
toll among advantaged groups because they are 
more likely to violate deep-seated social norms 
and to be experienced as unexpected shocks by 
highly resourced groups. Most likely, both 
mechanisms will be at play in shaping hetero-
geneity in the impact of micro-level disruptive 
events such as job loss or divorce. That is, effect 
heterogeneity will be a net result of forces that 
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might operate in different directions and might 
even offset each other. The articles in this issue 
reflect both patterns.

Methodological Fr amework 
to Assess Variation in the 
Effects of Disrup tion
Assessing variation in the effect of disruptive 
events among children is a challenging meth-
odological task. Researchers face standard 
methodological challenges in identifying and 
estimating causal effects at the aggregate level, 
including confounding and reverse causality. 
Additionally, researchers face common meth-
odological issues that become more acute 
when assessing heterogeneity, including model 
specification (how to select the characteristics 
that demonstrate heterogeneity), sample size 
(power-to-detect effects across subgroups of 
the population), and different degrees of con-
founding across diverse axes of heterogeneity.

A main risk to the identification of causal 
effects is confounding, that is, the possibility 
that the effect attributed to disruption (the 
treatment) is actually due to unobserved fac-
tors correlated with but distinct from disrup-
tion. Children likely to experience disruptive 
events might be different from others in terms 
of their socioeconomic resources, personality 
factors, family relationships, and other charac-
teristics. If these characteristics are not ac-
counted for, researchers could mistakenly at-
tribute the effect of these unobserved factors 
to the disruptive event, a problem variously 
called confounding, selection bias, non-
ignorability, and omitted variable bias.

Researchers are often concerned that they 
overestimate the true effect of disruption be-
cause the factors that cause some children to 
experience disruption may also limit their aca-
demic achievement, health, well-being, and 
other outcomes. However, another concerning 
source of selection bias could occur if the par-
ents of children likely to be most harmed by 
an event make the strongest attempts to re-
duce their children’s chances of experiencing 
it (that is, “selection on gains,” see Heckman, 
Schmierer, and Urzua 2010). For example, par-
ents who think their children will be harmed 
by their divorce may be more likely to seek al-
ternatives such as counseling than parents who 

think their children will be less affected. If 
these parents are correct in their assessment, 
then we will not observe the most harmful con-
sequences of divorce because a selected group 
of parents refrained from marital dissolution. 
As a result, the estimated effect of divorce on 
children will be an underestimate of its true 
causal effect, and of its variation. If researchers 
were able to measure parents’ expectations 
about the harm that divorce would cause on 
their children and adjust for this factor in their 
statistical models, they would be able to ad-
dress the issue. Unfortunately, it is usually im-
possible for researchers to observe all sources 
of possible selection bias in the associations 
they are interested in.

To reduce the risk of confounding, recent 
studies of the impact of disruption deploy stan-
dard econometric tools, including adjustment 
for covariates, regression discontinuity, 
difference-in-differences, fixed effects, and in-
strumental variables. For example, many types 
of natural disasters provide “natural experi-
ments” whose impact does not precisely follow 
administrative borders or residential segrega-
tion based on socioeconomic status and other 
household characteristics. Similarly, research-
ers interested in the effect of parental job loss 
on children’s outcomes might restrict attention 
to parents who lost jobs due to large-scale busi-
ness closures, which reduce selection into job 
loss by individual characteristics. Alternatively, 
researchers may use a fixed-effects approach to 
compare children’s outcomes before and after 
their parents lose jobs. By relying on within-
individual change over time, this approach ac-
counts for sources of unobserved selectivity of 
parents into job loss that do not change over 
time, providing a plausible causal strategy to 
assess the impact on children.

Correctly estimating an average causal effect 
across the population is only the first step for 
researchers interested in effect heterogeneity. 
Additionally, researchers require a framework 
to select domains of heterogeneity (and ne-
gate others), an analysis of power-to-detect ef-
fects across subgroups, and an assessment of 
whether the research design continues to be 
valid for each subgroup. Finally, scholars 
should be mindful as to whether differential 
effects reflect heterogeneity in treatment ef-
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fects rather than heterogeneous treatments. In 
what follows we discuss these issues in turn.

The selection of domains of heterogeneity—
for example, parental income, education, race 
and ethnicity, among others—is often marked 
by limited clarity. Many studies rely on a com-
bination of vaguely conjured theory and com-
mon conventions in the literature to justify the 
selection of certain axes of heterogeneity (and 
the implicit nonselection of other candidate 
domains). By far the most common domain 
considered by researchers is measures of socio-
economic status, such as parental income and 
education; yet other demographic measure-
ments may be included as well, such as race-
ethnicity, age of exposure, and gender. These 
analyses often operate under the implicit as-
sumption that variation in effects is driven by 
a resource disparities theoretical framework.

Some scholars have also explored how ef-
fects vary by the likelihood or “propensity” of 
experiencing disruptive events (Brand et al. 
2019b; Brand and Simon-Thomas 2014; Turney 
2017). Propensity-stratified models are particu-
larly well suited for testing whether individuals 
who are more or less likely to experience events 
suffer larger effects (Brand and Simon Thomas 
2013; Xie et al. 2012). Others have considered 
how effects vary across social contexts. For ex-
ample, some studies of job displacement con-
sider how the effect varies by local economic 
contexts and test the hypothesis that job loss 
might be less harmful when unemployment is 
widespread because it represents a smaller vio-
lation of social norms (Brand 2015; Clark 2003; 
Torche and Daviss 2022). These analyses may 
suggest patterns that support the normativity 
and predictability theoretical frameworks.

Selection of common domains, for example, 
by socioeconomic status or race, raises addi-
tional questions of what heterogeneity findings 
we are failing to uncover and how to interpret 
the effects we estimate. Examining family so-
cioeconomic status as a key domain of hetero-
geneity may not sufficiently narrow the set of 
potential mechanisms driving that heterogene-
ity. For example, measures of parental educa-
tion might capture differences in family eco-
nomic resources but could also capture 
differences in children’s access to information, 
social networks, cultural resources, or a com-

bination of these assets. This is because the 
measure used is correlated with many other 
measures that are not used (or collected) and 
because most measures are not sharp enough 
to adjudicate between different mechanisms, 
such as types of resources or preferences. 
These challenges require that scholars make 
explicit the theoretical foundations of the axis 
of heterogeneity examined. One promising way 
to proceed is provided by the logic of preregis-
tration, in which research hypotheses are ar-
ticulated and disclosed before conducting the 
empirical research and additional hypotheses 
that emerge during the research process are 
discussed (Freese and Peterson 2020; Manago 
2023).

Although hypothesis preregistration is a 
promising approach, in practice researchers of-
ten explore their data to determine which sub-
groups have the largest effect estimates and re-
port the effect estimates of those that do 
(leading to p-hacking). If researchers select 
which interactions to report as a result of ex-
ploratory analyses, and do not draw on cross-
validation procedures or multiple-testing ad-
justments, they are likely to incorrectly reject a 
true null hypothesis. Such ad hoc searches for 
responsive subgroups may in other words re-
flect noise within the data rather than true re-
sponse variation and result in misleading con-
clusions. Undocumented manual specification 
search procedures also lack transparency and 
reproducibility (Freese and Peterson 2020).

Still, it may be difficult to know ex ante the 
subgroups most affected by disruptive events. 
An emerging methodological approach to 
study effect heterogeneity is to use tools from 
machine learning to uncover sets of factors and 
interactions between factors that account for 
effect variation rather than focusing on a nar-
row set of specified modifiers. Typically, this 
approach is supervised by the researcher by 
both choosing a specific method or set of meth-
ods for estimation and specifying the features 
(covariates) that the algorithm can use (and 
again disallowing others). In this sense, the 
machine learning approach does not amount 
to pure and unconstrained discovery. It pro-
vides a strategy to reduce arbitrariness in the 
axes of heterogeneity considered, reducing the 
influence of the researchers’ priors. Potential 
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axes of heterogeneity may also be most infor-
mative when considered jointly, in complex 
and nonlinear ways (such as low-income chil-
dren who report low social control). These ap-
proaches also reduce arbitrariness in 
researcher-specified functional forms esti-
mated in the analysis, in that it is generally un-
clear which of the large number of possible co-
variate thresholds (such as parental income 
values) and interactions are best to consider. 
Machine learning has been rapidly gaining rec-
ognition in the social sciences for both predic-
tion tasks and the possibility of discovery 
through integration with causal inference 
methods (Athey and Imbens 2019; Brand, Zhou, 
and Xie 2023; Lundberg, Brand, and Jeon 2022; 
Molina and Garip 2019; Wager and Athey 2018). 
Both emerging applications and continuing de-
velopments use these methods (Brand et al. 
2021; Yu et al. 2021).

An additional challenge for researchers in-
terested in heterogeneity in the effects of dis-
ruption is that the confounding problem could 
be worse for some subpopulations than for oth-
ers (Zhou and Xie 2019). An observed pattern of 
variation in the effects of disruptive events 
could be due to variation in unobserved selec-
tion into those circumstances. For example, re-
sults may suggest that White workers are more 
negatively harmed by job displacement than 
Black workers. Yet if White workers are gener-
ally less likely to lose jobs than Black workers, 
displaced White workers may have unobserved 
characteristics that render them more nega-
tively selected than their Black counterparts. 
Our analyses may not fully equalize some mea-
sure, such as unequal work conditions, for 
White and Black displaced workers. If so, our 
estimates of displacement effects for White 
workers could be larger than for Black workers 
not because Whites are harmed more by dis-
placement, but because they were more nega-
tively selected into displacement in the first 
place. Even when using plant-closing analyses 
of job loss, it could be that plant closings that 
displace White workers are in different indus-
tries, on average, than plant closings that dis-
place Black workers because of racial segrega-
tion by occupation and industry. Consequently, 
outcome differences from displacement that 
appear to be differential by race could instead 

reflect industry-based variation in unemploy-
ment duration, vacancies, starting wages, and 
other factors.

Likewise, research focusing on intent-to-
treat estimates, such as place and time demar-
cated measures of exposure (such as air pollu-
tion or other environmental factors) face the 
challenge that first-stage relationships between 
the distal exposure and intermediate outcome 
may vary by subgroup (if, for example, more 
advantaged groups are able to invest in house-
hold filtering systems to reduce domestic expo-
sure to contaminants). Another way of describ-
ing the challenge is that the compliers may vary 
by important measured and unmeasured char-
acteristics. Researchers should attend to differ-
ential selection in stratified effect estimates, be 
mindful of the potential for heterogeneity at 
various “steps” of the process between distal 
exposures and outcomes, and use sensitivity 
analyses of subgroups effects (Hainmueller, 
Mummolo, and Xu 2019). In this issue, Martha 
Bailey, Peter Lin, A. R. Shariq Mohammed, and 
Alexa Prettyman (2024) discuss the likelihood 
that the meaning of the Great Depression dif-
fered by place due to the mix of agricultural 
and industrial sectors in the local area prior to 
this macroeconomic event; the authors discuss 
their results in the context of considering 
whether the treatment of the Great Depression 
includes effect heterogeneity, treatment hetero-
geneity, or (most likely) both.

Scholars may also try to elucidate patterns 
of effect heterogeneity by focusing on theoreti-
cal mechanisms that link disruptive events to 
children’s outcomes. For example, a study ex-
amining the impact of prenatal exposure to lo-
cal homicides on infant health hypothesized 
that local violence shapes infant health by in-
ducing a change in the use of prenatal care by 
mothers differently depending on the mother’s 
level of schooling (Torche and Villarreal 2014). 
Testing this kind of mediation process is chal-
lenging because even if the initial exposure (lo-
cal homicides in this example) might be con-
sidered exogenous, behavioral responses to it 
(use of prenatal care) are not. In another ex-
ample, Jennie Brand and her colleagues (2019b) 
considered the role of parental income and 
children’s psychological well-being after paren-
tal divorce as mechanisms linking divorce to 
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children’s educational attainment. The causal 
mediation literature has emphasized careful at-
tention to estimating valid mediating effects 
using a causal framework and laying out key 
identifying assumptions (Imai et al. 2011; 
VanderWeele 2016). That is, to define path-
specific effects of disruptive events, we must 
address the possibility of confounding not only 
in the event-outcome relationship, but also in 
the event-mediator and mediator-outcome re-
lationships. Recent work also applies flexible 
machine learning methods to uncover causal 
direct and indirect effects (Zhou and Yama-
moto 2023).

Qualitative studies can also enhance our un-
derstanding of the complex pathways by which 
disruption impacts family well-being. Relying 
on individuals’ accounts of the experience of 
disruption, and the rationale for any behavioral 
responses, studies based on interviews or eth-
nographic observations can explicate mecha-
nisms accounting for disparities in the effect 
of disruption unobserved by quantitative ap-
proaches. For example, qualitative studies on 
the impact of unemployment uncover the guilt, 
shame, and isolation it produces among af-
fected workers (Newman 1998) and the extent 
to which the experience and responses to un-
employment vary by gender and socioeco-
nomic standing (Damaske 2021; Rao 2020). In 
this issue, DeLuca, Papageorge, and Boselovic 
(2024) use semi-structured interviews to ex-
plore disruption and adversity among low-
income Black youth in high-poverty neighbor-
hoods. They describe variation in how these 
disadvantaged youth responded to disruptive 
events, attending to the resources and relation-
ships that conditioned their heterogeneous re-
sponse. Also in this issue, Kristin Turney, Amy 
Liu, and Estéfani Marín (2024) undertake an in-
depth interview study to probe rich life course 
histories of exposure to paternal incarceration 
to show that children’s responses of “stepping 
into” new responsibilities following a paternal 
incarceration event are strongly shaped by pre-
vious experiences with paternal incarceration.

Finally, patterns of variation in the observed 
effect of the treatment may reflect variation in 
the treatment condition itself. For instance, as 
Nazar Khalid, Jere Behrman, Emily Hannum, 
and Amrit Thapa (2024) show in this issue, se-

vere floods in India have a stronger impact on 
the educational outcomes of children from 
marginalized communities—those from low 
socioeconomic status and lower caste. This 
pattern largely emerges because destruction 
and dislocation following the flood is more se-
vere in disadvantaged communities, and only 
secondarily because the effect given exposure 
is stronger among disadvantaged children. In 
another example in this issue, Turney, Liu, and 
Marín show that children whose parents are 
unlikely to be incarcerated may experience 
worse outcomes from parental incarceration 
than those whose parents were more likely to 
experience this event. Yet the authors suggest 
that this pattern may reflect different lengths 
of parental incarceration (that is, different 
treatment conditions). In all these cases, find-
ings of effect heterogeneity across groups re-
flect exposure to different treatments rather 
than variation in the effect of the same expo-
sure. This issue has been widely recognized in 
the causal inference literature as a violation of 
the critical requirement that there cannot be 
multiple versions of the same treatment (Rubin 
1980, 1986). Restricting inference to a single ver-
sion of the treatment is a challenging task. Re-
searchers interested in effect heterogeneity 
should continue to consider strategies to ad-
dress this issue (see, for example, VanderWeele 
and Hernan 2013).

The Impact of Disrup tive 
Events Across Domains
We now turn to a review of the growing litera-
ture examining the impact of disruptive events 
on families and children. We discuss disrup-
tions in the following domains: economic ( job 
loss, recession), household and family (divorce, 
incarceration), education (school closures), 
health (illness, death), and environmental 
(floods, earthquakes). These domains were se-
lected for multiple reasons. First, they identify 
exposures with a large, documented impact on 
children’s life chances. Second, a robust body 
of evidence examining patterns and sources of 
heterogeneity exists in each of them. Third, in 
all these cases, we can distinguish micro-level 
events (for example, parental job loss) from 
macro-level events (for example, recessions), 
gaining theoretical insight on the plausibility 
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of the two theoretical frameworks we have out-
lined.

Economic Disruptions
We characterize economic disruptions as 
events that affect the economic standing of 
families. They can be micro events, such as job 
loss, bankruptcy, eviction, and foreclosure, or 
macro events affecting larger populations, such 
as economic recessions. These events generally 
affect children’s parents or caregivers and then 
children as families adjust to new economic re-
alities. Scholars have studied variation in the 
effects of these events along various axes, such 
as socioeconomic status indicators, race, and 
the probability that disruption occurs. Here we 
discuss some of the main patterns in the litera-
ture and how they fit into broader theoretical 
paradigms and methodological considerations.

Job Loss
Job loss (also known as job displacement) is a 
disruptive and often unexpected life event. 
Macroeconomic conditions and individual 
characteristics influence the likelihood of 
workers experiencing displacement, such as 
technological change, foreign trade, employ-
ment reorganization, and macroeconomic 
downturn (Farber 2010; Farley 1996; Kalleberg 
2000, 2009). Displacement is higher during eco-
nomic downturns. Less-educated workers and 
workers in jobs with low status and low tenure 
have a high risk of displacement (Brand 2006, 
2015; Farber 1997, 2010). However, rates of job 
loss have increased for more advantaged 
groups (Farber 2011). Job loss typically leads to 
a period of unemployment and lower lifetime 
earnings (Brand 2015; Couch and Placzek 2010a; 
Couch, Jolly, and Placzek 2011; Davis and von 
Wachter 2012; Fallick 1996; Farber 2005; Kletzer 
1998; Podgursky and Swaim 1987; Ruhm 1991). 
Some estimates suggest an immediate loss of 
about 30 percent of earnings and as much as a 
20 percent cumulative reduction in earnings 
twenty years after the job loss event (Couch and 
Placzek 2010b; Davis and von Wachter 2012; von 
Wachter 2010). Job loss can also lead to bank-
ruptcy or home loss by foreclosure or eviction 
(Dwyer 2018; Western et al. 2012). These losses 
associated with displacement present a consid-
erable economic shock to families with chil-

dren. A decrease in parental economic re-
sources may restrict the ability to purchase 
goods critical for child development, such as 
schooling, housing, food, and cognitively en-
riching learning environments. Increases in job 
instability among displaced workers are also 
common, instigating continuing economic and 
social disruptions for families (von Wachter 
2010).

Job loss disrupts not just economic and 
work conditions, but also the structure of daily 
life, psychological well-being, and family and 
social relationships (Brand 2015; Catalano et al. 
2011; Brand and Burgard 2008; Deb et al. 2011; 
House 1987; Jahoda 1981, 1982; Paul and Moser 
2009; Pearlin et al. 1981). The economic, psy-
chological, and social effects of displacement 
impact family well-being and consequently 
children’s social-psychological, educational, 
and socioeconomic outcomes (Brand and 
Simon-Thomas 2014; Johnson, Kalil, and Duni-
fon 2012; Kalil and Ziol-Guest 2005, 2008; Oreo-
poulos, Page, and Stevens 2008; Page, Stevens, 
and Lindo 2009). Job loss can also lead to ad-
ditional disruptions to households, such as di-
vorce or separation, which affect children’s 
well-being, as described more fully later.

Research has shown that the effects of job 
loss vary by worker characteristics and social 
and economic context. Although economic 
losses are greater for more disadvantaged 
workers with limited human capital, some of 
the social and psychological consequences can 
be worse for more advantaged workers and 
their families who are less likely to experience 
disruptive events (Brand 2015). Although eco-
nomic adversity is more normative among 
more disadvantaged families, displacement 
and socioeconomic decline may instigate an 
acute sense of deprivation among more advan-
taged families whose peers tend to be likewise 
advantaged and for whom displacement is a 
considerable shock (Brand and Simon-Thomas 
2014; Clark, Georgellis, and Sanfey 2001; Dooley, 
Prause, and Ham-Rowbottom 2000). Brand and 
Juli Simon-Thomas (2014), for example, find the 
largest effects of job loss among children 
whose mothers had a low likelihood of dis-
placement. This finding supports the social 
normativity and predictability framework.

Similarly, studies suggest that though the ef-
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fects of displacement on economic well-being 
are worse in high unemployment contexts (von 
Wachter 2010), the effects on physical and men-
tal health are worse in low unemployment con-
texts (Clark 2003; Cohn 1978; Platt and Kreit-
man 1984; Torche and Daviss 2022; Turner 
1995). This pattern is consistent with the theo-
retical expectation that when unemployment 
becomes normative, the stigma and shame as-
sociated with losing one’s job decreases. Rich 
qualitative work on contexts of concentrated 
disadvantage also finds that in communities 
where “work disappears,” unemployment loses 
its social stigma (Wilson 1996). In this issue, 
Anna Baranowska-Rataj, Björn Högberg, and 
Jonas Voßemer (2024) consider whether paren-
tal job losses lead to worse children’s health 
outcomes at birth when unemployment in Swe-
den is higher. They find little evidence that job 
loss affects children’s birth outcomes, and no 
evidence of heterogeneity across areas with dif-
ferent rates of unemployment. Compared with 
findings from the United States (Torche and 
Daviss 2022), this finding may suggest cross-
national heterogeneity: the effect of job loss 
may not be as severe in a context like Sweden 
given the strong role of the Swedish welfare 
state in protecting families from material hard-
ship and supporting the transition to reem-
ployment in the event of displacement (Bam-
bra and Eikemo 2018).

Economic Recession
Economic recessions and downturns differ 
from job loss in that they are macro-level events 
affecting large populations at the national or 
local levels. In the case of economic recessions, 
most children in exposed communities are af-
fected, not just those whose parents have lost 
jobs (Gassman-Pines, Gibson-Davis, and 
Ananat 2015). Economic downturns negatively 
affect children’s psychological health and edu-
cation (Ananat, Gassman-Pines, and Gibson-
Davis 2011; Gassman-Pines, Gibson-Davis, and 
Ananat 2015) and their later outcomes (Nog
hanibehambari and Fletcher 2023; Schmitz and 
Duque 2022). Both displaced workers and con-
tinuously employed parents may experience 
earnings loss and psychological distress during 
economic downturns. Anna Gassman-Pines, 
Christina Gibson-Davis, and Elizabeth Ananat 

(2015) suggest that state-level economic con-
texts could influence how families are affected 
by downturn. In this issue, Bailey and col-
leagues consider the effects of the Great De-
pression on children’s mobility. The authors 
find large differences by child gender, where 
the downturn had little effect on sons’ mobility 
experiences but reduced daughters’ intergen-
erational mobility outcomes and interpret 
these effects to reflect gendered differences in 
educational and occupational opportunities 
during the early twentieth century. The au-
thors’ focus aligns with the described resource 
disparities framework as a potential source of 
heterogeneity in responses to macro events, 
such as the Great Depression. That is, in exam-
ining social mobility, the authors’ (at least im-
plicit) focus on whether children from low-
resource households are differently affected 
than children from high-resource households 
in attaining high status as adults. However, the 
finding of no social mobility differences for 
sons who were exposed to different levels of 
macroeconomic downturn from the Great De-
pression suggests that the impact of changing 
macroeconomic conditions on the socioeco-
nomic outcomes of these sons did not vary by 
their family background.

Home Loss
Home loss via foreclosure or eviction can have 
a significant impact on family well-being. Fore-
closure is associated with declines in mental 
health and increases in suicide, especially for 
White men (Downing 2016; Fowler et al. 2015; 
Houle and Light 2017), increased substance use 
(Burgard, Seefeldt, and Zelner 2012), and finan-
cial instability (Brevoort and Cooper 2013; Dia-
mond, Guren, and Tan 2020), which can sig-
nificantly affect family and child well-being. 
Rebecca Diamond, Adam Guren, and Rose Tan 
(2020) suggest that those on the margin of fore-
closure, who tend to be families from more af-
fluent neighborhoods, experience larger effects 
of foreclosure on the likelihood of divorce and 
mobility than families residing in less affluent 
neighborhoods. Because those on the margin 
of foreclosure have a relatively low likelihood 
of home loss, this finding supports the social 
normativity and predictability framework.

Home loss via eviction is associated with de-
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creased psychological well-being (Desmond 
and Kimbro 2015; Fowler et al. 2015; McLaugh-
lin et al. 2012), worse physical health (Hoke and 
Boen 2021; Leifheit et al. 2020; Nande et al. 
2021), downward economic mobility (Desmond 
and Gershenson 2016), and homelessness (Ru-
tan and Desmond 2021). Eviction dispropor-
tionately affects Black and Latino renters, espe-
cially Black women (Desmond 2012; Hepburn, 
Louis, and Desmond 2020), and those who live 
in areas with high rent burdens and low invest-
ment in welfare (Thomas et al. 2019). Heteroge-
neity in the effect of eviction is understudied. 
However, one study finds that Hispanic house-
holds were more likely to move again after evic-
tion than other households (Desmond, Gersh-
enson, and Kiviat 2015).

Household Disruptions
A large literature has established that family 
and household disruption decrease household 
income and economic security and influence 
the well-being and attainment of children. 
Here we focus on changes in family and house-
hold configuration, including parental divorce 
and separation and parental incarceration.

Divorce, Separation, and Household Change
A large literature suggests that parental divorce 
decreases children’s socioemotional well-being 
and limits their educational attainment (Amato 
2000; Brand et al. 2019a, 2019b; Cherlin, Chase-
Lansdale, and McRae 1998; McLanahan, Tach, 
and Schneider 2013; Fletcher and Sindelar 
2012). With the loss of a parent in the house-
hold, typically fathers, mothers generally have 
fewer economic resources, which can nega-
tively affect children’s attainment. Moreover, 
relationship transitions occur more frequently 
following parental divorce, and such instability 
disrupts children’s lives (Lee and McLanahan 
2015).

Research has found that parental divorce 
and other changes in family structure have het-
erogeneous effects, with the largest effects ob-
served for advantaged children. Studies sug-
gest larger effects for children with more 
educated parents than children with less-
educated parents (Bernardi and Boertien 2016; 
Bernardi and Radl 2014; Martin 2012). Other 
studies find larger effects for White children 

than for non-White children (Brand et al. 2019b; 
Lee and McLanahan 2015; Perkins 2019; Wu 
and Thomson 2001). Brand and her colleagues 
(2019a) find that parental divorce resulted in 
lower educational attainment among children 
whose parents had a low likelihood of divorce 
but no effect among their counterparts with a 
higher probability of divorce. They argue that 
children of unstable marriages, who face many 
social disadvantages over childhood, anticipate 
or otherwise adapt to the dissolution of their 
parents’ marriage. By contrast, divorce is an un-
expected shock for more advantaged children 
with relatively fewer disruptive family circum-
stances. Additionally, the stronger adverse ef-
fects among advantaged groups may be partly 
due to the change in available resources before 
and after divorce: children from high-SES back-
grounds experience a marked economic de-
cline after a divorce. A high prevalence of fam-
ily and socioeconomic instability among 
children of color, low-SES children, and chil-
dren with a high expectation of family instabil-
ity renders an additional disruptive family tran-
sition less impactful, and indeed, less 
disruptive (Cross 2020; Harvey and Fine 2011).

These findings support the social normativ-
ity and predictability theoretical framework. 
That is, response to parental divorce is greater 
for these more advantaged families because 
family disruption is less expected and consti-
tutes a more stigmatizing deviation from 
norms in their social milieu. In this issue, Kris-
tin Perkins (2024) assesses heterogeneous ef-
fects of household change involving extended 
families and nonrelatives on Black children’s 
outcomes. Whereas prior research finds small 
or insignificant effects of household disruption 
on educational attainment for Black children, 
she finds that the effects are heterogeneous: 
Black children with a low propensity for disrup-
tion experience larger effects of household 
change on education than those with a high 
propensity for disruption. The finding also 
aligns with research suggesting the importance 
of social normativity and expectations of dis-
ruption but in this case among a population 
previously assumed to experience homogenous 
responses. Perkins’s findings speak to the im-
portance of clearly defining the treatment con-
dition in studies of household disruption as 
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well as the complex processes of response vari-
ation among children.

Variation in the effect of disruptive events 
on individuals and families could also emerge 
from interactions between macro- and micro-
level exposures. For example, as the prevalence 
of divorce in sub-Saharan Africa regions in-
creases, parental divorce effects on children’s 
health decreases (Smith-Greenaway and Clark 
2017). This effect holds even for children who 
lived in higher SES households. Similarly, Flor-
encia Torche and Alejandra Abufhele (2021) 
find that being born to unmarried parents 
causes worse infant health in contexts where 
most births occur within marriage. By contrast, 
after one accounts for socioeconomic differ-
ences between married and unmarried par-
ents, being born to unmarried parents has lim-
ited or no effect in settings where nonmarital 
fertility is prevalent. These studies suggest that 
in contexts where events such as experiencing 
a marital disruption or having a child out of 
wedlock are unusual and non-normative, they 
can result in stigmatization, isolation, and de-
pletion of resources with negative conse-
quences for children.

Incarceration
The literature on parental incarceration reveals 
negative effects on children’s academic achieve-
ment, socioemotional outcomes, and juvenile 
delinquency driven by multiple mechanisms, 
including physical and emotional absence, 
family strain, socioeconomic decline, stigma, 
and shame (Eddy and Poehlman 2012; Foster 
and Hagan 2015; Johnson and Easterling 2012; 
Turney and Wildeman 2013). Some research in-
dicates that the consequences of parental in-
carceration depend on the likelihood of expe-
riencing it. Children whose parents were less 
likely to be incarcerated experienced greater 
negative effects on educational attainment and 
well-being (Turney 2017). Similarly, children 
least likely to experience maternal incarcera-
tion experienced increased internalizing and 
externalizing problem behaviors and increased 
early juvenile delinquency (Turney and Wilde-

man 2015). The effects of parental incarceration 
also vary by contextual-level factors, including 
the normativity of the event at the neighbor-
hood level. Scholars have shown weaker asso-
ciations between parental incarceration and 
the likelihood that children live in disadvan-
taged neighborhoods as adults in contexts 
where parental incarceration is more prevalent 
(Finkeldey and Dennison 2020). In this issue, 
Turney and her coauthors find that parental in-
carceration alters children’s emotional well-
being and instrumental and financial respon-
sibilities. However, their in-depth interview 
data also reveal that children vary in their re-
sponse, with some children carrying consider-
able burden and others stepping away from re-
sponsibilities or even expressing relief when a 
father is incarcerated.

Educational Disruptions
Educational disruptions involve changes in the 
schooling experienced by children, emerging 
from partially expected events such as stu-
dents’ school transfers and absenteeism and 
from unexpected events such as school clo-
sures.

School Transfers
Student mobility across schools—that is, stu-
dents changing schools throughout their edu-
cational career—is a widespread phenomenon 
with consequences for learning. The reasons 
for school transfers are diverse and include un-
planned moves usually made in response to 
another disruptive event in the family and 
planned moves made to achieve a desired end 
such as a better residential situation.1 Regard-
less of the reason, school transfers could have 
negative effects on children’s educational out-
comes due to disruption of learning environ-
ments, loss of social networks, and the need 
to adapt to new curriculums and teaching 
styles. School mobility could also impose neg-
ative externalities for nonmovers by altering 
the composition of peer groups, demanding 
resources that otherwise could be devoted to 
instruction, and inducing disruption in the 

1. Some school mobility is determined by the structure of the educational system, such as the transition from 
elementary to middle school or middle school to high school. However, the mobility that we are concerned with 
is so-called nonstructural.
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classroom (Hanushek, Kain, and Rivkin 2004; 
Raudenbush, Jean, and Art 2011; Rumberger et 
al. 1999).

Observational studies show that changing 
schools is usually associated with worse educa-
tional outcomes, including test scores, grade 
retention, and school dropout (Welsh 2017). In 
many cases, this negative association declines 
significantly or disappears after controlling for 
students’ characteristics and achievement (Al-
exander, Entwisle, and Dauber 1996; Grigg 2012; 
Lleras and McKillip 2017; Strand 2002; Temple 
and Reynolds 1999). This suggests that stu-
dents who are already struggling are more 
likely to move but that mobility itself might not 
have a separate negative impact.

Changing schools is much more prevalent 
among disadvantaged students, including ra-
cial and ethnic minority, low-income, and im-
migrant children residing in urban areas (Alex-
ander, Entwisle, and Dauber 1996; Grigg 2012; 
Lleras and McKillip 2017; Strand 2002). Given 
their lower likelihood of changing schools, ad-
vantaged children may experience a larger im-
pact of school transfers if it is more of an unex-
pected shock, particularly if they are moving to 
schools with fewer resources. Conversely, the 
potential negative impact of moving could be 
outweighed by transferring to a higher quality 
school among disadvantaged students. Re-
search on the consequences of school mobility, 
however, has not systematically explored effect 
heterogeneity.

School Closures
The impact of school closures has gained im-
portance in recent years given the widespread 
closures during the COVID pandemic. To pre-
vent the spread of the virus, most governments 
worldwide closed schools for several weeks or 
months in the spring of 2020. After the initial 
reopening, additional waves of closures oc-
curred in late 2020 and 2021. Studies have ex-
amined the impact of COVID-related school 
closures on students’ educational outcomes 
around the world, largely with a focus on test 
scores. Most studies show a substantial nega-
tive effect with an average magnitude of ap-
proximately 0.1 standard deviations in both 
math and reading scores (Hammerstein et al. 
2021; König and Frey 2022; Zierer 2021).

Given that COVID-related school closures 
were so widespread, we expect patterns of het-
erogeneity to align with a resource disparities 
framework rather than a normativity frame-
work. Indeed, the literature consistently antic-
ipated greater losses among students from low-
income families, whose parents had low levels 
of schooling and who lived in poor neighbor-
hoods (Agostinelli et al. 2020; Azevedo et al. 
2020; Di Pietro et al. 2020; Fuchs-Schündeln et 
al. 2020; Kaffenberger 2021; Kuhfeld et al. 2020). 
Empirical analyses are consistent with these 
predictions about unequal effects, confirming 
that socioeconomically disadvantaged stu-
dents experienced greater learning losses than 
their more advantaged peers. For example, Per 
Engzell, Arun Frey, and Mark Verhagen (2021) 
find learning losses up to 60 percent greater for 
children with parents with low levels of school-
ing than for more advantaged students in the 
Netherlands. Given that the Netherlands fea-
tures low levels of income inequality and virtu-
ally universal broadband connectivity, this 
finding might provide a lower bound estimate 
of the disparities in the impact of school clo-
sures on learning. Similarly, Joana Maldonado 
and Kristof De Witte (2022) find substantial 
losses among students in the most socioeco-
nomically disadvantaged schools in Belgium 
but no decline among children in advantaged 
schools. Vladimir Kogan and Stéphane Lavertu 
(2021) report postpandemic declines in test 
scores in Ohio that were more pronounced 
among racial minorities and economically dis-
advantaged groups. Rebecca Jack and her col-
leagues (2023) find that remote learning was 
more detrimental for districts with larger pop-
ulations of Black students.

To assess heterogeneity in the effects of 
school closures, most studies focused on the 
differential ability of families to transition to 
online education, including differential access 
to remote instruction, differential parental re-
sponses, and loss of beneficial peer effects 
among disadvantaged groups. Families differ 
in their digital connectivity as well as ability to 
use technology for learning purposes. An early 
pandemic Education Trust (2020) survey re-
ported that nearly 50 percent of low-income 
families and 42 percent of families of color re-
ported lacking enough devices at home to ac-
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cess distance learning. In the United States in 
2021, only 59 percent of low-income house-
holds (those earning less than $30,000 a year) 
owned a computer and 57 percent had access 
to broadband. The comparable figure for 
households with incomes greater than $100,000 
a year were 92 and 91 percent, respectively (Vo-
gels 2021).

In addition to basic infrastructure barriers, 
several studies report socioeconomic dispari-
ties in time and resources devoted to at-home 
learning. For example, children in high-
income households spent more time on home 
learning than those in poor families in En-
gland (Andrew et al. 2020) and socioeconomic 
gaps in digital learning widened in Denmark 
during the pandemic (Reimer et al. 2021). Sim-
ilarly, the sharp increase in internet searches 
for online learning materials as schools closed 
in the United States was concentrated among 
households with higher income and better in-
ternet access (Bacher-Hicks, Goodman, and 
Mulhern 2021).

These studies direct attention to a demand-
side response to the COVID shock by families. 
Disparities have also been observed on the sup-
ply side, that is, in the responses by schools 
and educators to the pandemic shock. In the 
United States, schools serving high-poverty 
populations were less likely to provide online 
learning and reported higher proportions of 
students completely absent. Similarly, disad-
vantaged children, including minorities and 
those with low parental schooling, living in sin-
gle parent households, and receiving free 
meals, spent less time on schoolwork at home 
(Bayrakdar and Guveli 2023). This gap was due 
in large part to uneven school online learning 
provisions. The work by Douglas Harris and 
colleagues (2024) in this issue focuses on high 
school graduation and college entry and pro-
vides additional and novel findings of hetero-
geneity in the impact of the pandemic. They 
find an increase in high school graduation that 
was largest for socioeconomically disadvan-
taged and minoritized students, but a decline 
in college entry, the largest occurring in two-
year colleges serving larger percentages of Black, 
Hispanic, and low-income students. Their evi-
dence suggests that increased high school 
graduation is associated with the relaxation of 

graduation standards, whereas instructional 
mode appears to be a relevant driver of two-
year college entry.

In sum, research on adverse effects of school 
closures triggered by the COVID pandemic sug-
gests marked stratification consistent with the 
resource disparities approach. This process 
likely emerges from consecutive, cumulative 
forms of precarity: disadvantaged children are 
more likely to face connectivity and access bar-
riers to digital education, and less likely to re-
ceive compensatory support from their parents 
and effective assistance from their schools.

When extrapolating findings from the 
COVID-induced school closures, it is important 
to consider several ways in which the pandemic 
is a unique and unprecedented exposure. First, 
the pandemic affected the entire population 
rather than being a group-specific risk. It was 
also an unexpected occurrence completely be-
yond individual control. Given these attributes, 
differences in the normativity of the disruptive 
event are unlikely to play a role in accounting 
for effect heterogeneity. Second, COVID school 
closures were long term, lasting from several 
weeks to several months, forcing families to 
make lasting adjustments. Given that families 
had the ability to substitute in-school educa-
tion with home-based learning experiences 
that depend on differential economic, informa-
tion, and time resources, substantial inequality 
in effects is to be expected. To the extent that 
schools play an equalizing role in learning, al-
beit a debated assertion (see, for example, Pas-
saretta and Skopek 2021), the transition to 
home-based learning is expected to contribute 
to inequalities in outcomes. Finally, the COVID 
crisis altered virtually every dimension of life 
and well-being, not just educational contexts. 
As a result, the studies reviewed here have a 
limited ability to identify the unequal impact 
of school closures as distinct from the likely 
unequal impact of other measures intended to 
curb infection, and from the direct toll of infec-
tion itself.

Health Disruptions

Children’s Health Shocks
The evidence is strong that child health shocks 
have lasting impacts as people age. Children in 
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2. Some analyses also consider heterogeneity of health shocks by sex. One motivating reason for these analyses 
is that sex, and the different biological and social mechanisms tied with it, fit into either a differential efficiency 
argument or in a differential preferences and behaviors argument in societies that discriminate by sex. Differ-
ential efficiency by sex could result from the average differences in body size by sex in early life, different aver-
age pathways/timing of organ/brain development, or other processes—in economic jargon, are the “production 
functions” that translate inputs (nutrition, medical interventions, and so forth) into outputs (birth weight, cogni-
tion) different by sex? Differential preferences/behaviors reflect differential treatment by sex that does not reflect 
the efficiency differences but instead is driven by societal/parental mechanisms that discriminate by sex of the 
child.

3. Registry-based studies outside of the U.S. have been able to pursue these questions in more detail. Yongfu 
Yu and colleagues (2017) show evidence of mortality effects on bereaved individuals who experienced loss of a 

poor households are more likely to be subject 
to health shocks (Currie and Stabile 2003). A 
common example of a health “shock” is low 
birth weight. Janet Currie and Rosemary Hyson 
(1999) consider the potential heterogeneity of 
birth weight on longer-term outcomes. They 
outline three theories on why birth weight mat-
ters and why heterogeneity by SES may be ex-
pected. First, they suggest that birth weight 
may shape the efficiency of child investments 
into later outcomes, with the implication that 
children in low-SES families will have worse 
outcomes than children in high-SES families 
because of higher incidence of “adverse envi-
ronmental influences” (Watson et al. 1996). Sec-
ond, they argue that heterogeneity is possible 
in behaviors and preferences between families, 
which shape the types or quantity of invest-
ments and inputs in children. If these behav-
iors and preferences are correlated with SES, 
we expect to then see heterogeneity in out-
comes based on birth weight status of children 
between different families that could mimic 
SES differences but may not be responsive to 
income transfers or other social programs. 
Third, families stratified by SES have different 
levels of monetary constraints, such that low-
SES families may not be able to undertake 
costly investments in their children that might 
otherwise compensate for the adverse effects 
of low birth weight (Becker and Tomes 1976).2

A broader literature expands the set of 
health shocks experienced during childhood 
but typically has a limited focus on heteroge-
nous effects. ADHD has been one such expan-
sion, where researchers have shown impacts 
on educational achievement and attainment 
(Currie et al. 2014; Currie and Stabile 2003; 
Fletcher and Wolfe 2008) and broader out-

comes (Fletcher 2014; Fletcher and Wolfe 
2009). The work by Jayanti Owens and Xinyan 
Cao (2024) in this issue extends this literature 
on childhood ADHD symptoms by considering 
variation in treatment and outcomes by race-
ethnicity and other axes of heterogeneity. They 
find that heterogeneity in ADHD diagnosis var-
ies by a complex combination of race-ethnicity 
and outcome domain, such that diagnosed 
Black children experience worse outcomes in 
teacher reports of school behavior, diagnosed 
White children experience worse outcomes in 
perceived school competence, and diagnosed 
Hispanic children experience worse outcomes 
in parental educational expectations. The au-
thors present an important expansion of in-
quiry across domains of outcomes and axes of 
heterogeneity and highlight the empirical 
challenges of considering differential selec-
tion bias across the axes of examined hetero-
geneity.

Family Health Shocks
Although differential effects of children’s own 
health shocks on their own outcomes contrib-
ute to a growing literature, a related literature 
focuses on the consequences of parental (or 
other family members’) health shocks on chil-
dren’s outcomes. Both parental death and sib-
ling death experiences during childhood are 
somewhat rare in developed countries in recent 
times, but occur in 5 to 10 percent of the popu-
lation (Fletcher et al. 2012). Studies suggest 
these experiences negatively affect human cap-
ital outcomes (Fletcher et al. 2012; Fletcher, 
Vidal-Fernandez, and Wolfe 2018). Hints of po-
tential heterogeneity aside, in general the low 
prevalence of these events and reduced sample 
sizes limit precise estimates.3 Patterson et al. 
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(Patterson, Verdery, and Daw 2020) show that 
experiencing the death of family members dur-
ing childhood reduces educational attainment 
and the effects vary somewhat by decedent re-
lationship, gender, and race-ethnicity.

The short-term direct health effects of the 
COVID pandemic on children appear not to be 
severe, and many children have been far more 
protected from the virus (for example, through 
school closings) than adults. However, ongoing 
work on the pandemic suggest some initial 
findings related to family health shocks. The 
average effects appear to be large, with substan-
tial effect heterogeneity. Ashton Verdery and 
his colleagues (2020) estimate the large differ-
ences in children’s exposures to deaths and 
health shocks of close family members, which 
differ enormously by socioeconomic status and 
race-ethnicity, mirroring the pandemic itself.

Environmental Disruptions
Environmental disruptions are macro-level 
events with both immediate and long-term 
consequences on families and communities. 
These sources of disruption include floods, 
earthquakes, hurricanes, tornadoes, winter 
storms, and wildfires. The short-term effects of 
environmental disruptions involve death and 
injury, destruction of residences and infra-
structure, economic losses, and residential dis-
location. In the long term, processes of return, 
relocation, and redevelopment also have con-
sequences on the well-being of families and 
communities. The unequal impact of environ-
mental disruptions has gained relevance in the 
recent past given the evidence linking climate 
change with severity of extreme weather events 
and the likelihood that these events will in-
crease in frequency and devastation in the fu-
ture (Boustan et al. 2020; Diffenbaugh et al. 
2017).

Research on the consequences of environ-
mental disruptions has explicitly considered 
and theorized heterogeneity in both exposure 
and effects, linking the very notion of a disaster 
to prior social conditions and sources of in-
equality. The literature conceptualizes weather 
disruptions as triggering events with diverse 

capacity to cause harm depending on social 
conditions such as environmental degradation, 
settlement patterns, and protective systems 
across regions (Blaikie et al. 1994).

Environmental shocks have been found to 
expose and magnify existing sources of socio-
economic disparities. Several factors account 
for the multiplicative effect of disasters on dis-
parities, including the stratification of the con-
sequences of the disaster, institutional and so-
cial responses that tend to benefit advantaged 
groups most, and differential opportunity to 
benefit from redevelopment opportunities 
(Birkmann et al. 2010; Olshansky et al. 2008; 
Vale and Campanella 2005). Factors such as mi-
noritized status, gender, and age shape differ-
ential preparation for disaster and vulnerabil-
ity to damage (Bolin and Kurtz 2007; Fothergill 
and Peek 2004; Peacock, Morrow, and Gladwin 
1997; Tierney 2001). Indeed, the expectation 
that negative effects from natural disasters will 
be stronger among vulnerable groups is so 
widespread that Clark Gray and Valerie Mueller 
(2012) refer to it as the “conventional narrative” 
in the natural disaster field of study. Examples 
abound and show the diverse set of mecha-
nisms—including differential access to social 
connections, insurance, political influence, 
ability to negotiate with bureaucratic institu-
tions, among others—linking socioeconomic 
resources to unequal outcomes. Torche (2018) 
finds marked heterogeneity in the effect of pre-
natal exposure to a strong earthquake on chil-
dren’s cognitive ability. Prenatal exposure to 
this environmental stressor had a strong nega-
tive effect on children’s cognitive performance 
and no effect among more advantaged fami-
lies. Socioeconomic heterogeneity was likely 
driven by differential parental responses: ad-
vantaged families could mobilize resources to 
compensate for observed impacts or delays 
among affected children.

The vulnerability approach also highlights 
interacting sources of vulnerability. For exam-
ple, Alice Fothergill and Lori Peek (2015) docu-
ment cumulative vulnerability to the conse-
quences of Hurricane Katrina among children. 
Children in unstable family structures were 

sibling during childhood and find some heterogeneity based on sex, the siblings’ age difference, and sibship 
composition.
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more likely to lose their peer networks due to 
dislocation and to experience further housing 
instability than children in more stable family 
structures. Given that weather events are geo-
graphic, the interaction between individual-
level and community-level sources of vulnera-
bility is particularly important. For example, in 
part because of long-lasting housing policies, 
poor or minority children who have a higher 
likelihood of suffering from asthma (a kind of 
health vulnerability) tend to live in areas with 
higher land-surface temperatures than adja-
cent neighborhoods, which increases risk of 
asthma-inducing events (Hoffman, Shandas, 
and Pendleton 2020).

In some instances, however, relocation 
forced by disasters could create beneficial op-
portunities especially for populations living in 
disadvantaged areas even if they disrupt indi-
viduals’ lives. For example, Bruce Sacerdote 
(2012) finds that, after a short-term decline in 
test scores among students who evacuated af-
ter hurricanes Katrina and Rita, their test 
scores improved. Gains were concentrated 
among students in the bottom half of the test 
score distribution, probably driven by benefits 
of moving to better schools.

An important way in which disasters mag-
nify inequalities is through recovery and rede-
velopment efforts (Arcaya, Raker, and Waters 
2020; Bolin and Stanford 1998; Dash et al. 2007; 
Fothergill and Peek 2004; Tierney 2007). Disas-
ter aid and recovery has been characterized as 
a Matthew effect process in which “benefits ac-
crue to those who possess wealth and social 
and cultural capital, while larger proportional 
losses are borne by the poor and marginalized” 
(Tierney 2006, 210). Rebuilding is an unequal 
process in which the interests of disadvantaged 
groups are usually displaced by coalitions of 
business interests, powerful organizations, 
and political actors favoring more advantaged 
residents (Dash et al. 2007; Pais and Elliott 
2008; Peacock, Morrow, and Gladwin 1997). Un-
equal development is particularly noticeable in 
housing recovery. Disasters tend to damage 
rental and low-income properties the most, 
and this type of housing is built more slowly 
than owner-occupied housing (Bolin and Stan-
ford 1998; Fothergill and Peek 2004; Fussell 

2015; Peacock et al. 2014; Zhang and Peacock 
2009).

Environmental and weather-related events 
also induce stratified migration responses. The 
literature offers two hypotheses about patterns 
of heterogeneity in post-disaster population 
trajectories. The “unequal displacement” hy-
pothesis (the literature refers to it as the dis-
placement approach only, we add unequal to 
emphasize predicted heterogeneity in effects) 
suggests that disadvantaged populations are 
more likely to be displaced than advantaged 
ones after a disaster because the poor reside in 
dwellings that are more likely to suffer damage 
(Peacock et al. 2014), have limited financial re-
sources to rebuild, and face more difficulties 
accessing disaster support and assistance (Bo-
lin and Stanford 1998; Cochrane 1975; Elliott 
and Pais 2006; Fothergill and Peek 2004; Hewitt 
1997).

In contrast, the “segmented resilience” hy-
pothesis suggests a post-disaster increase in 
the proportion of disadvantaged residents pre-
cisely due to their inability to leave, which “trap 
them in place” (Logan, Issar, and Xu 2016). Con-
sidering the impact of thirty-two hurricanes in 
the Gulf Coast between 1970 and 2005, John Lo-
gan, Sukriti Issar, and Zengwang Xu (2016) find 
that White residents and young adults were 
more likely to move away after hurricanes than 
Black residents and the elderly. Similarly, Eliza-
beth Fussell (2015) finds that in the case of Ka-
trina, disadvantaged populations (minorities, 
elderly, low-income) were less able to evacuate 
due to lack of transportation, need of assis-
tance, and different perception of risk.

Interestingly, these two divergent ap-
proaches invoke the same mechanism—lack of 
socioeconomic resources—as the main driver 
of heterogeneity. Although the unequal dis-
placement emphasizes constraints to rebuild, 
the segmented resilience focuses on con-
straints to escape harm and relocate. The diver-
gence in expectations highlights the impor-
tance, when examining heterogeneous effects 
of macro-level shocks, to consider multiple 
conditions under which people remain in place 
or relocate and that socioeconomic resources 
might invoke different context-specific mecha-
nisms (Elliott and Pais 2010; Fussell et al. 2017).



r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	 d i s pa r a t e  e ff  e c t s  o f  d i s r u p t i v e  e v e n t s  o n  c h i l d r e n 	 19

Conclusion
This introduction outlines conceptual consid-
erations and recent findings of differential ef-
fects of disruptions during childhood across 
many domains of exposure, a variety of out-
comes, and numerous methodological ap-
proaches. Indeed, we view heterogenous effects 
from disruption to be a near-universal feature 
of children’s trajectories across a variety of do-
mains and time points—a feature researchers 
should regularly consider in their analyses. 
However, uncovering the potential axes of this 
heterogeneity is a challenging task, given that 
few models are precise enough to allow strong 
directives of domains to include and to exclude 
in hypothesis tests. Instead, we view much of 
the literature as relying on somewhat vague 
theories, research conventions, and ad hoc 
functional form assumptions to elicit sources 
of heterogeneity. This issue seeks to outline 
promising approaches and showcase new re-
sults to further motivate examination of hetero-
geneity.

This issue, while advancing new ideas and 
results, is not comprehensive. We primarily fo-
cus on U.S. contexts and only briefly summa-
rize the literature across a subset of exposures, 
domains, and axes of heterogeneity. The litera-
ture we draw from, though, and the new stud-
ies in this issue largely approach these ques-
tions using an overlapping set of viewpoints, 
interests, and insights, if not a specific disci-
plinary perspective and methodological con-
ventions. We summarize the literature’s focus 
on socioeconomic sources of heterogeneity. 
Scholars often theorize that highly resourced 
households will buffer or absorb the impacts 
of disruptive events during childhood. Other 
common tests of heterogeneity focus on demo-
graphic subgroups, such as age, gender, and 
race-ethnicity. Theories here are a bit more dis-
parate, including differences in preferences, 
culture, or developmental periods that affect 
how children react to negative shocks.

We add to these popular foci an interest in 
considering intersections between micro- and 
macro-level events. These intersections point 
to theories of social normativity to understand 
the diverse consequences of disruptive events. 
For example, the stress from unemployment 

might be higher in an area with low levels of 
job loss relative to an area with high unemploy-
ment because of the stigma, shame, and guilt 
from being unemployed in the former context. 
Linkages between macro and micro contexts 
also encourage further consideration of prior 
experiences with other disruptive shocks and, 
alternatively, being unprepared for or unaccus-
tomed to disruption in households with high 
levels of resources. Indeed, we see a notable 
pattern in which those unlikely to experience 
disruption, possibly because they expect stabil-
ity in their lives, may be most profoundly af-
fected by a disruptive event.

In addition to summarizing and integrating 
conceptual approaches and findings from the 
prior literature, we focus on the methodologi-
cal challenges involved in identifying heteroge-
neous effects. Estimating credible main effects 
are often hard enough without attempting to 
uncover variation in these effects across sub-
populations. Many conventional tools we use 
focus on getting the best estimates for the main 
effects and have less to say about their varia-
tion. We also face the issue that in assessing 
heterogeneous treatment effects (of a single 
treatment) we may in fact be capturing effects 
of heterogenous treatments. Moreover, we need 
to expand our toolkits to consider new axes of 
heterogeneity. To move beyond long-standing 
theories and conventions in quantitative social 
science, we should further integrate findings 
from qualitative studies and novel approaches 
using machine learning. Machine learning de-
pends on researchers to select what is mea-
sured (and therefore what can be tested for het-
erogeneity) yet can direct our attention to 
promising axes of heterogeneity we may not 
have considered. These approaches could pro-
vide a powerful strategy against the current 
practice of, implicitly, assuming away many key 
sources of heterogeneity.

Considering heterogeneity in the impact of 
disruption on children’s lives and trajectories 
is an important social-scientific task. Research-
ers across disciplines are increasingly under-
taking this task, yet at times with limited theo-
retical foundations and analytic strategies. We 
hope this issue provides a useful resource to 
the research community and that it contributes 
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to the systematic understanding of potentially 
vast variation in the consequences of disrup-
tion, especially in early life.
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decade. Despite these hardships, children of 
the Great Depression were resilient, resource-
ful, and some of the most upwardly mobile co-
horts of the twentieth century (Mulvey 1992; 
Elder 1999; Chetty et al. 2017; Jacomé, Kuz-
iemko, and Naidu 2021).

This article examines the role of the Great 
Depression in shaping relative and absolute up-
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The Great Depression was the deepest and 
most protracted downturn in U.S. history. Be-
tween 1929 and 1933, industrial production fell 
by 37 percent and gross national product by 30 
percent as unemployment soared to 25 percent 
(Temin 2000). Although the economy began to 
recover after 1933, unemployment remained 
around 15 percent for the remainder of the 
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1. James Feigenbaum (2015) uses from 4,730 to 4,952 father-son pairs in his analyses of ninety-nine U.S. cities. 
Elisa Jacomé, Ilyana Kuziemko, and Suresh Naidu (2021) report a total sample of father-son and father-daughter 
pairs of 5,207 in their sample, born during the 1910s. Although they do not report the number of women born in 
the 1910s, Jacomé and colleagues’ sample sizes in tables 2 and 3 suggest that they use around 1,400 women. 
Dylan Connor and Michael Storper (2020) use a linked sample of 1.3 million father-son pairs based on 1920 to 
1940 linkages. Finally, Hui Ren Tan (2023) uses a linked sample of 4.2 million native-born White boys up to the 
age of eighteen from the 1910 to the 1940 census.

2. Occupational scores and occupational ranks can be constructed in a variety of ways. We develop occupational 
scores following William Collins and Marianne Wanamaker (2022), and thus our estimates for occupational 

ward intergenerational mobility both across 
cohorts and within cohorts across space. Rela-
tive intergenerational mobility measures how 
an individual’s outcomes relate to their par-
ents’ outcomes and captures the fluidity of so-
cial class. Absolute upward mobility measures 
whether children’s outcomes surpass those of 
their parents. The effects of the Great Depres-
sion on intergenerational mobility depend on 
a variety of factors, including the available so-
cioeconomic resources (Torche, Fletcher, and 
Brand 2024, this issue). On the one hand, the 
Great Depression reduced family incomes, 
which may have had more adverse conse-
quences for families with fewer socioeconomic 
resources before the Depression. If strained 
family resources among more disadvantaged 
families resulted in lower investments in chil-
dren, the intergenerational persistence (the in-
verse of mobility) of socioeconomic disadvan-
tage would increase and thus reduce mobility. 
On the other hand, the Great Depression may 
have leveled the playing field for children in dif-
ferent social classes by having larger absolute 
and relative negative effects on families with 
more resources to lose (Elder 1999), which 
could reduce the intergenerational persistence 
of socioeconomic advantage and increase in-
tergenerational mobility.

Newly linked censuses and vital records 
from the Longitudinal, Intergenerational Fam-
ily Electronic Micro-database (LIFE-M) allow 
the examination of occupational mobility for 
more than 165,000 sons and 101,000 daughters 
born in Ohio and North Carolina from 1900 to 
1920—a sample seventy times larger for daugh-
ters than existing studies.1 We measure occu-
pational mobility for sons by relating their oc-
cupational income scores to those of their 
fathers. For daughters, we examine the asso-
ciation of their husbands’ occupations with the 

occupations of their fathers, because married 
women rarely participated in the labor market 
and their economic status was largely deter-
mined by their husbands (Goldin 1983; Elder 
1999; Craig, Eriksson, and Niemesh 2019). For 
educational mobility, our samples are still large 
but smaller than for occupation with around 
ninety thousand sons and almost seventy thou-
sand daughters. A feature of using education is 
that we can directly link the educational attain-
ment of both daughters and sons to their fa-
thers’ attainment.

Large sample sizes allow us to characterize 
heterogeneity in the effects of the Great Depres-
sion by birth cohort, which sheds light on 
some of the mechanisms underlying changes 
in intergenerational mobility. For example, in-
dividuals on the cusp of completing their edu-
cation, entering the labor market, or getting 
married when the Depression hit may have 
faced immediate resource constraints. Teens 
may have dropped out of school to look for 
work or care for their younger siblings while 
their parents worked, limiting their upward 
mobility. However, young children may have 
been exposed to marital conflict (Liker and El-
der 1982), school closures, and more limited re-
sources for a longer stretch of their develop-
mental years, which could have had large 
cumulative effects on their opportunities and 
social mobility.

As a first step, our analysis benchmarks the 
levels of intergenerational mobility for sons in 
our sample against those estimates in other 
studies. Our estimate of rank-based occupa-
tional persistence among sons born in Ohio 
and North Carolina between 1900 to 1920 is 
0.47, and our estimate for educational persis-
tence is 0.44—both consistent with other esti-
mates for the period.2 A novel contribution of 
our study is the characterization of intergen-
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erational occupational and educational mobil-
ity for daughters born in the early twentieth 
century. Interestingly, we find similar rates of 
intergenerational occupational and educa-
tional mobility for daughters as we document 
for sons.

Next, our analysis examines how the Great 
Depression disrupted patterns of intergenera-
tional mobility, either by limiting opportuni-
ties among poorer families or by leveling the 
playing field. To measure the severity of the 
Great Depression at the county level, we follow 
the literature and use the decline in per capita 
retail sales between 1929 and 1933 (Fishback, 
Haines, and Kantor 2001; Fishback, Horrace, 
and Kantor 2005; Fishback, Horrace, and Kan-
tor 2006; Fishback, Haines, and Kantor 2007; 
Fishback, Johnson, and Kantor 2010). In our 
sample of counties from Ohio and North Caro-
lina, the severity of the Great Depression 
ranged from an 11 to 69 percent decline in per 
capita retail sales. Yet these differences in se-
verity are not reflected in differences in sons’ 
relative intergenerational occupational or edu-
cational mobility. In contrast, a more severe 
Depression reduced relative occupational mo-
bility for teen daughters and resulted in differ-
ences in absolute educational mobility of both 
sons and daughters who were teens at the time 
the Great Depression began. Curiously, the ef-
fects on intergenerational mobility for teens 
differed in magnitude and sign for boys and 
girls. Teen sons with less-educated fathers in 
counties with a more severe Depression expe-
rienced more educational mobility, whereas 
teen daughters experienced less. These oppos-
ing effects may reflect the fact that different 
changes in educational opportunities and con-
straints affected boys and girls at these critical 
ages as well as different effects of the Depres-
sion on marital matching. We find little evi-
dence that the Great Depression affected the 
occupational or educational mobility of 
younger children.

Our large sample sizes also allow us to ex-

plore heterogeneity across two states as well as 
by other community and individual-level char-
acteristics. These analyses inform an under-
standing of the disparate impacts of the Great 
Depression on intergenerational mobility and 
provide insights into their potential mecha-
nisms. We find differences in the effects of the 
Great Depression on intergenerational mobil-
ity across states and communities, potentially 
driven by differences in federal recovery grants 
and schooling opportunities. Internal migra-
tion across states or counties mitigated nega-
tive effects of the Great Depression on occupa-
tional mobility but not educational mobility for 
sons—a finding consistent with James Feigen-
baum (2015). Daughters with more siblings 
were more negatively affected than daughters 
with fewer siblings, which could reflect differ-
ent factors. Teen daughters’ education may 
have been more responsive to family resource 
constraints if families expected the returns to 
these degrees (in terms of marital matching or 
in the labor market) to be lower. Consequently, 
teen daughters appear to have been more likely 
to drop out of school during the Great Depres-
sion to take on domestic roles, such as caring 
for siblings or supporting their working moth-
ers (Elder 1999; Ress 2014). Last, we find sugges-
tive evidence that Black Americans’ mobility 
fell more in response to a more severe Depres-
sion than White Americans’ mobility did. This 
article’s descriptive findings suggest multiple 
avenues for future research.

Intergener ational Mobilit y in 
the United States over Time
Creating economic opportunity for all, regard-
less of sex, race, ethnic origin, or socioeco-
nomic status is fundamental to maintaining 
economic growth and a functioning democ-
racy. This idea was the bedrock of policies that 
made the United States an international leader 
in education in the late nineteenth and early 
twentieth century, giving rise to one of the 
most educated populations in the world 

persistence are similar to theirs (0.43 for White sons and 0.67 for Black sons). When we use occupational scores 
provided by IPUMS, our estimate for occupational persistence is lower, at 0.36, which falls between levels in 
Feigenbaum (2018) and Jacomé, Kuziemko, and Naidu (2021), 0.17 to 0.40 depending on sex and cohort. Our 
estimates for educational persistence are higher than those in Feigenbaum (2018) and Fletcher (2019), 0.21 to 
0.34 for sons.
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3. For earlier approaches to linking at the subnational level, see Malin 1935; Curti 1959; Bogue 1963; Thernstrom 
1964; Guest 1987; and Steckel 1988.

4. For an overview of methods used to link census data, see Bailey et al. 2020.

5. This approach first groups fathers and sons into one of four broad occupational categories: unskilled labor, 
skilled and semiskilled labor, white-collar workers, and farmers. A matrix captures the transition rates of sons 
into the four categories according to their father’s occupation. To examine changes in occupational mobility over 
time, Ferrie computes the Altham statistic to measure the strength of association between both the rows and 
columns of a transition matrix in two periods. Depending on one’s point of view, the fact that this approach avoids 
ranking occupations according to socioeconomic status may be a feature or a bug.

(Goldin and Katz 2008). These educational 
gains set the stage for historically low rates of 
income inequality by the middle of the twenti-
eth century (Goldin and Margo 1992).

In the last fifty years, income and wealth in-
equality in the United States have soared to 
their highest levels since 1917 (Piketty and Saez 
2003; Kopczuk, Saez, and Song 2010). Michael 
Hout (1988) uses occupation data from the Gen-
eral Social Survey to show that mobility in-
creased during the 1970s and 1980s, but upward 
mobility during the 1980s exceeded downward 
mobility by less than it did in the 1970s. Influ-
ential work using administrative tax data has 
shown that intergenerational mobility has re-
mained steady from 1996 to 2010, or for cohorts 
born between 1971 and 1986 (Chetty, Hendren, 
Kline, Saez, and Turner 2014), although eco-
nomic mobility varied considerably across 
place (Chetty, Hendren, Kline, and Saez 2014). 
In particular, residential segregation, income 
inequality, lower social capital, family instabil-
ity, and worse primary schools are associated 
with lower rates of economic mobility today.

Measures of educational mobility show sim-
ilar variation across space, with the South ex-
hibiting the lowest rates of mobility (Fletcher 
and Han 2019). The stability of economic mo-
bility is surprising for those familiar with the 
late Alan Krueger’s Great Gatsby Curve, which 
shows that countries with higher income in-
equality have lower rates of economic mobility 
(Corak 2013). It is also surprising given that the 
growing gap in college enrollment and comple-
tion is highly correlated with parents’ incomes 
(Bailey and Dynarski 2011).

Until recently, an understanding of the long-
term evolution of intergenerational mobility 
over the twentieth century at a national level as 
well as its local correlates had been severely 

constrained by data availability (Aaronson and 
Mazumder 2008). Before turning to the ques-
tion of how the Great Depression affected in-
tergenerational mobility, we first describe what 
recent studies tell us about intergenerational 
mobility in the early twentieth century.

How High Was Intergenerational 
Mobility in the Past?
Joseph Ferrie’s pioneering research explores 
occupational mobility at the national level by 
linking the 1850 Census to men who were ten 
years and older in the 1860 Census (Ferrie 
1996).3 This work was not only among the earli-
est to link individuals across censuses using 
automated methods, it also produced some of 
the first estimates of men’s occupational mo-
bility predating modern surveys and adminis-
trative data.4 Ferrie created a sample of 4,938 
men—9 percent of the male population in 1850, 
and 19 percent of the population of men with 
uncommon names.

Because Ferrie examines intergenerational 
mobility in a period without income or educa-
tion measures, his work focused on occupa-
tional mobility as captured by the Altham sta-
tistic (Altham and Ferrie 2007).5 In an article 
summing up the state of knowledge on the sub-
ject, he writes, “Nineteenth-century observers 
were right: the United States was in fact more 
mobile both socially and physically than other 
places at that time, and this remarkable fluidity 
persisted at least through the cohort that 
reached their thirties by 1920” (Ferrie 2005, 
214). Jason Long and Joseph Ferrie (2013) ex-
tended this work across countries to compare 
the historical United States with nineteenth-
century British fathers and sons. They find 
both that U.S. mobility declined over time and 
that U.S. men were more mobile than their Brit-
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6. In addition, Long and Ferrie (2018) find that fathers’ occupations influenced their grandsons’ occupations.

7. This reflects the fact that Black men are more likely to have shorter names, more common names, and also 
names that are spelled differently over time (Bailey et al. 2020).

ish counterparts.6 Yu Xie and Alexandra Kille-
wald (2013) challenge Long and Ferrie’s find-
ings of a decline in social mobility in the United 
States from 1880 and 1973, showing that their 
analysis was driven by transitions from farming 
to other occupations. Xi Song and colleagues 
(2020) account for the relatively high mobility 
of the children of farmers and conclude that 
occupational mobility was high in the nine-
teenth century and has been stable for cohorts 
born after 1900.

More recently, Claudia Olivetti and Daniel 
Paserman (2015) cleverly leverage the socioeco-
nomic information contained in first names, 
and exploit this fact by looking at father-son 
and father-daughter intergenerational elastici-
ties in status. Mechanically, their approach re-
places the log earnings of an individual father 
in a standard intergenerational elasticity re-
gression with the average log earnings of fa-
thers of children named j—a generated regres-
sor approach that uses one sample to create a 
proxy for an unobserved regressor in a second 
sample. Olivetti and Paserman document in-
tergenerational father-son elasticities in occu-
pational income between 1870 and 1940. These 
name-based measures of persistence increased 
from 0.35 in 1870 to 0.50 in 1920 for sons and 
daughters. However, from 1920 to 1940, these 
trends reversed, with name-based measures of 
persistence falling to around 0.43 for sons and 
0.37 for daughters.

How these name-based measures corre-
spond to Ferrie’s occupational transitions re-
mained an open question until Feigenbaum 
(2018) linked the 1915 Iowa Census to the 1940 
Federal Census to construct multiple measures 
of intergenerational mobility. In addition to in-
formation about occupations, the 1915 Iowa 
Census is the first in U.S. history to include in-
formation on educational attainment and wage 
income—neither of which were collected in  
the federal census until 1940. To compare his 
findings with the historical and modern litera-
ture, Feigenbaum calculated Ferrie’s Altham 
statistic (Altham and Ferrie 2007), Olivetti and 
Paserman’s name-based statistic (Olivetti and 

Paserman 2015), as well as intergenerational 
elasticity parameters and rank-rank correla-
tions (Chetty, Hendren, Kline, and Saez 2014). 
Looking across all measures considered, Fei-
genbaum concludes that based on earnings, 
education, occupation and the socioeconomic 
content of names, early twentieth-century Iowa 
was a period of high mobility.

More recent literature, then, extends analy-
ses to a broader set of groups. Notably, the ear-
liest historical samples were primarily for 
White men, either as an explicit sample restric-
tion or because Black men were hard to link 
across census years.7 William Collins and Mar-
ianne Wanamaker (2022) document intergen-
erational mobility for Black and White Ameri-
can men from 1880 to 2000 and document large 
disparities by race. They find that White chil-
dren were much more likely than Black chil-
dren to be upwardly mobile from the lowest 
socioeconomic positions of society in every 
generation. Zach Ward (2021) further shows 
that accounting for both the over- or exclusive 
representation of White men in studies of in-
tergenerational mobility and measurement er-
ror in occupational income in historical sam-
ples (due to life cycle, transitory, or linking 
errors) may reverse the conclusion of a more 
mobile past. Linking census data between 1850 
and 1950 and using an instrumental variable 
approach to account for measurement error 
(Solon 1999), Ward (2021) finds that intergen-
erational persistence may have been twice as 
high in the past as previously believed and that 
mobility and economic opportunity are higher 
in the population today than historically. An-
other recent study similarly reverses the con-
ventional wisdom about U.S. mobility being 
high historically. Elisa Jacomé, Ilyana Kuz-
iemko, and Suresh Naidu (2021) use retrospec-
tive surveys containing information about fa-
thers’ occupations and household income to 
create intergenerational mobility estimates for 
native-born men born between 1910 and 1979. 
The novelty of this study over previous work is 
that it relies on retrospective survey data rather 
than linked data, which allows them to charac-
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terize intergenerational mobility for a more 
representative sample of Americans. Like Ward 
(2021), Jacomé, Kuziemko, and Naidu (2021) 
find a U-shaped pattern, with intergenerational 
mobility being much lower in the early twenti-
eth century than in the middle of the century, 
and intergenerational mobility decreasing 
again in the most recent period.

Intergenerational mobility for women has 
been studied less than for men, primarily be-
cause name changes at marriage make women 
difficult to follow across time in historical data. 
Recent papers have also worked to fill this gap 
in the literature. Jacqueline Craig, Katherine 
Eriksson, and Gregory Niemesh (2019) use 
women’s birth (“maiden”) and married names 
on Massachusetts marriage certificates be-
tween 1850 and 1910 to link in census data, 
which allows them to study intergenerational 
occupational mobility of women for two co-
horts. Comparing the occupations of women’s 
fathers and husbands, they estimate the persis-
tence in occupational rank of 0.192 for 1850 to 
1880 and 0.173 for 1880 to 1910. By contrast, the 
same parameters for fathers and sons were 
0.248 and 0.181 in the same data, suggesting 
that women were more mobile than men in the 
1850 to 1880 period but similarly mobile in the 
later period. Jacomé, Kuziemko, and Naidu 
(2021) also document trends in intergenera-
tional mobility for native-born women born be-
tween 1910 and 1979. Again they find a U-shaped 
pattern, with intergenerational mobility being 
much lower in the early and late twentieth cen-
tury than in the middle of the century. They 
also find that intergenerational mobility for 
women tended to be lower than for men for the 
entire period.

What Were the Correlates of 
Intergenerational Mobility in the Past?
Small sample sizes have also limited historical 
research into the geographic correlates of in-
tergenerational mobility. A closely related 
study by Feigenbaum (2015) investigates the 
impact of the Great Depression on intergen-
erational mobility of men in ninety-nine U.S. 
cities. His analysis links the 1918–1919 Bureau 
of Labor Statistics Cost of Living Survey with 
the 1920 and 1940 censuses. Observing the 
earnings and occupations of fathers in 1920 

and sons in 1940, Feigenbaum (2015) docu-
ments how intergenerational income and oc-
cupational mobility varied with sons’ exposure 
to the severity of the Great Depression. In par-
ticular, he finds that experiencing a more se-
vere Depression lowered intergenerational mo-
bility among sons. Interestingly Feigenbaum 
(2015) does not find evidence of education as a 
mechanism, even though exposure to better 
quality primary schools has been found to be 
an important correlate of upward mobility in 
the modern period (Chetty, Hendren, Kline, 
and Saez 2014).

David Card, Ciprian Domnisoru, and Lowell 
Taylor (2022) study upward mobility in terms 
of education for men and women co-residing 
with at least one parent in the 1940 Census, 
where upward educational mobility is defined 
as completing ninth grade, conditional on par-
ents having five to eight years of education. 
Men in their sample are ages fourteen through 
eighteen and women sixteen through eighteen 
in 1940. Using variation in teacher salary across 
states as a proxy for school quality, the authors 
find evidence that upward educational mobility 
is strongly associated with teacher salary at the 
state level as well as when comparing similar 
cross-border counties that offered different 
teacher salaries due to variation in state mini-
mum salary laws.

More recently, Hui Ren Tan (2023) examines 
the geography of upward mobility for White 
sons in the early twentieth century. Using mul-
tiple linking methods, Tan (2023) links individ-
uals between the 1910 and 1940 Censuses and 
finds that the mobility map differs from today’s 
mobility map. Men in coastal and industrial re-
gions were considerably more upwardly mobile 
than today. In a related article, Dylan Connor 
and Michael Storper (2020) link individuals be-
tween 1920 and 1940 Censuses and compare the 
geography of intergenerational mobility from 
the early twentieth century with that in the 
modern period. The authors document de-
clines in social mobility in the Midwest and 
persistent low mobility in the South. Interest-
ingly, given that economic activity has shifted 
away from the Midwest and increased in the 
South, these findings suggest that an increase 
in economic activity may not always translate 
into higher mobility.
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8. Table A.1, in the online appendix (https://​www.rsfjournal.org/content/10/1/32/tab-suppl​emental), reports 
mean demographic and economic characteristics of the Ohio and North Carolina population, as well as the mean 
characteristics of the U.S. population in the 1930 Census. Relative to the national average of the share of work-
ers in agriculture (22 percent), the share of employment in agriculture in North Carolina and Ohio was 43 and 
13 percent, respectively. Conversely, the share of workers in manufacturing employment averaged 22 percent in 
the United States, but 30 and 21 percent in Ohio and North Carolina, respectively.

9. As an independent validity check on data quality, the Family History and Technology Lab at Brigham Young 
University (BYU) compared 1,043 LIFE-M links with those already on the FamilySearch.org Family Tree. (Fami-
lySearch.org tree links are created by genealogists and users of FamilySearch.org, who are independent of the 
LIFE-M process.) For 1,043 birth certificates linked to the 1940 Census by LIFE-M and FamilySearch.org users, 
LIFE-M links agreed with FamilySearch.org users 96.7 percent of the time. Under the assumption that the 
FamilySearch.org Tree is always correct, this implies a LIFE-M error rate of 3.3 percent. The true rate is lower 
given that some observations on the Family Tree are incorrect.

10. LIFE-M achieves link rates to the 1940 Census ranging from 12 to 28 percent, depending on state and gender 
(for detail, see Bailey et al. 2023, table 4).

11. For analyses of women’s occupational mobility, husbands’ occupations must be nonmissing.

This Study’s Contribution
This study contributes to the literature in sev-
eral ways. First, we investigate occupation and 
education-based estimates of intergenerational 
mobility for North Carolina and Ohio for both 
daughters and sons. North Carolina and Ohio 
are interesting to study for several reasons. 
North Carolina was an agricultural state spe-
cializing in tobacco and cotton with some tex-
tile industry, and Ohio was a booming and 
quickly industrializing state in the thriving 
Midwest. North Carolina had a large Black pop-
ulation (29 percent relative to 9.7 percent in the 
United States overall), whereas Ohio was a des-
tination of the Great Migration and for immi-
grants seeking jobs.8 Second, this article exam-
ines the relationship of the Great Depression 
and intergenerational mobility for large sam-
ples, which allows considerably more precision 
than previous analyses as well as the consider-
ation of heterogeneous effects using a rich set 
of community- and individual-level character-
istics as well as New Deal policies in moderat-
ing these effects.

LIFE- M Data and Analy tic Samples
This article relies on data from the Longitudi-
nal Intergenerational Family Electronic Micro-
database project (Bailey et al. 2022). The data 
are public and can be downloaded from ICPSR. 
LIFE-M links millions of vital records (birth, 
death, and marriage records) in Ohio and 

North Carolina to historical full count censuses 
(Ruggles et al. 2021). The combination of cen-
sus and vital records traces an individual’s res-
idential location across time, which allows us 
to determine an individual’s exposure to the 
Great Depression in childhood—regardless of 
where they live later in life. In addition, the 
LIFE-M data link a large number of children 
and their parents, which facilitates our analy-
ses of intergenerational mobility. A third fea-
ture of the LIFE-M data is that they have very 
low rates of linking errors. LIFE-M uses care-
fully vetted hand-linked data to train super-
vised machine-learning algorithms that target 
a linking error rate of no higher than 3 percent. 
The actual error rate is further reduced by a 
process of extensive cross-checking and valida-
tion to cull incorrect links.9 LIFE-M, therefore, 
provides highly accurate, large samples of 
father-son and father-daughter pairs, for which 
we observe both outcomes of fathers and chil-
dren in adulthood as well as their county of res-
idence by the Depression.

Construction of Analytic Samples
The LIFE-M database includes approximately 
2.4 million individuals linked to the 1940 Cen-
sus.10 Among these individuals, we limit our 
analytic samples to children based on four cri-
teria: (1) those born between 1900 and 1920, (2) 
whose outcomes of interest were nonmissing 
in the 1940 Census,11 (3) whose fathers’ out-

https://www.rsfjournal.org/content/10/1/32/tab-supplemental
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12. We require fathers’ links to censuses before 1930 to obtain their occupations. We measure fathers’ economic 
standing based on their occupational income scores or the occupational rank in national distribution. LIFE-M 
does not link people directly to the 1930 Census.

13. We determine an individual’s county of residence prior to the Great Depression as follows. We collect an 
individual’s location from all linked vital and census records between 1920 to 1930. If an individual was under 

comes of interest are nonmissing,12 and (4) 
whose county of residence prior to the Great 
Depression is observed.13

Table 1 describes the samples for our analy-
sis of occupational and educational mobility. 

We start with 327,992 sons and 307,023 daugh-
ters who are born between 1900 and 1920 and 
linked to the 1940 Census in the LIFE-M dataset 
(panel A). They represent around 20.3 percent 
and 18.6 percent of men and women, respec-

Table 1. Construction of Analytical Sample

Men Women

A. People born between 1900 and 1920 in 1940 Census
Analogous census population 1,615,764 1,654,724
LIFE-M links 327,992 307,023
% Population linked 20.3% 18.6%

B. Sample for occupational mobility 
Panel (A) + nonmissing occupation (or coresiding with husband  
reporting nonmissing occupation)

Analogous census population 1,492,128 1,080,700
LIFE-M links 307,284 222,652
% Population linked 20.6% 20.6%
LIFE-M links and nonmissing father’s occupation before 1930 183,181 112,476
% Population linked 12.3% 10.4%
LIFE-M links, nonmissing father’s occupation before 1930, and 

known location before the Great Depression
165,768 101,855

% Population linked 11.1% 9.4%

C. Sample for educational mobility
Panel (A) + reporting nonmissing education

Analogous census population 1,577,755 1,619,518
LIFE-M links 323,093 302,844
% Population linked 20.5% 18.7%
LIFE-M links and nonmissing father’s education 96,600 76,244
% Population linked 6.1% 4.7%
LIFE-M links, nonmissing father’s education, and known location 

before the Great Depression
90,081 69,617

% Population linked 5.7% 4.3%

Source: Authors’ tabulation using the LIFE-M data (Bailey et al. 2022) and the 1920–1940 Decennial 
Censuses (Ruggles et al. 2021).
Note: The table reports the size of the LIFE-M linked sample for women and men born in North Caro-
lina or Ohio, as well as the analogous population in the 1940 Census. For the LIFE-M sample, the loca-
tions before the Great Depression are obtained from the children’s county of residence closest to 1930, 
which could come from the residence county in the 1930 Census, birth county, marriage county, or res-
idence county in the 1920 Census. If none are available for the child, then this location is obtained from 
the father’s county of residence closest to 1930 from the same sources.
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tively, in the same cohort in the 1940 Census. 
For our analysis of occupational mobility, re-
quiring both nonmissing children’s occupa-
tions (nonmissing husband occupation for 
women) in the 1940 Census, nonmissing fa-
thers’ occupations in at least one census by 
1930, and a nonmissing county of residence 
prior to the Great Depression results in a sam-
ple of 165,768 sons and 101,855 daughters (panel 
B). The sample comprises 11.1 percent and 9.4 
percent of men and women whose occupations 
or husbands’ occupations were nonmissing in 
the 1940 Census. For our analysis of educa-
tional mobility, requiring both children and fa-
thers’ years of schooling in the 1940 Census, as 
well as county of residence prior to the Great 
Depression, reduces sample sizes to 90,081 
sons (5.7 percent) and 69,617 daughters (4.3 per-
cent) (see panel C).

Sample Representativeness
Historical linked samples tend not to be repre-
sentative of the corresponding population (Bai-
ley, Cole, and Massey 2019; Bailey et al. 2020). 
Table 2 shows this is also true in our study. De-
mographic and socioeconomic variables for 
our analytic samples differ significantly from 
the 1900–1920 born populations in the 1940 
Census, both at the national level (column 1) 
and for Ohio and North Carolina (column 2). 
Comparing the unweighted statistics for the 
LIFE-M analytic sample (column 3) with the 
analogous population born in Ohio and North 
Carolina in the 1940 Census (column 2), LIFE-
M overrepresents individuals who are male, 
White, more educated, less likely to migrate, 
and more likely to be employed. The analytic 
sample is also more likely to include individu-
als with longer first and last names and less-
common last names.

To improve the representativeness of our 
sample, we use the procedure detailed by Bai-
ley, Connor Cole, and Catherine Massey (2019) 
to create inverse propensity score weights. 
These weights are designed to balance major 
demographic and socioeconomic characteris-
tics in the linked sample and in the reference 

population. This approach down-weights indi-
viduals with overrepresented characteristics 
and up-weights individuals with underrepre-
sented characteristics. Column 4 of table 2 
shows mean characteristics after applying 
these weights in column 4. Using the weights, 
the differences between the linked sample in 
1940 and the target population is very small, 
both in absolute (column 5) and percentage 
terms (column 6). Moreover, none of the differ-
ences in the weighted sample is significantly 
different from zero (column 7).

Measuring the Great Depression’s Severity
We measure the local severity of the Great De-
pression using the change (typically a decline, 
therefore negative) in retail sales per capita be-
tween 1929 and 1933. Although this is an imper-
fect measure, other measures of economic 
downturns, such as changes in the unemploy-
ment rate or GDP per capita, are not available 
at the county level during the 1930s. So, the 
county-level change in retail sales is the most 
commonly used measure of the Depression’s 
severity in the literature (Fishback, Haines, and 
Kantor 2001; Fishback, Horrace, and Kantor 
2005; Fishback, Horrace, and Kantor 2006; 
Fishback, Haines, and Kantor 2007; Fishback, 
Johnson, and Kantor 2010). In addition, retail 
sales continue to be strongly correlated with 
economic fluctuations today (for instance, dur-
ing the COVID-19 pandemic, Chetty et al. 2020).

Figure 1 maps variation in the severity of the 
Great Depression by county (darker colors in-
dicate a more severe downturn). The magni-
tude of the economic downturn varied greatly 
across states but also across counties within 
Ohio and North Carolina. From 1929 to 1933, 
the log changes in retail sales per capita in 
these states ranged from –0.69 to –0.11 and 
–1.51 to 0.14, respectively. Although the average 
severity of the Depression was similar in Ohio 
and North Carolina, the county-level variation 
in North Carolina (mean = –0.42, standard de-
viation = 0.23) was more than twice that in Ohio 
(mean = –0.43, standard deviation = 0.10). The 
mountain and coastal regions of North Caro-

age fifteen between 1920 and 1930, we also collect the father’s location from vital and census records. Among 
all collected locations, we choose the location temporally closest to 1930; children’s locations are preferred if 
the father’s location was observed in the same year.
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14. Table A.2 shows similar patterns in Ohio and North Carolina. Within these states, the severity of the Great 
Depression is correlated with the share of manufacturing employees in Ohio and North Carolina, although in 
opposite directions. In the eighty-eight Ohio counties, the share of manufacturing employees in 1929 is positively 
correlated with the severity of the Depression (or negatively correlated with the growth in retail sales between 
1929 and 1933, column 3). In the one hundred North Carolina counties, the reverse is true. The share of manu-
facturing employees in 1929 is negatively correlated with the severity of the Depression (column 5), but this 
negative relationship evaporates in regressions including per capita New Deal grants for the Agricultural Adjust-
ment Administration and Public Works and Relief.

lina were hardest hit, whereas the severity of 
the Depression was more evenly distributed 
across counties in Ohio.

The causes of the Depression’s severity are 
elusive, but some correlates are known. For in-
stance, the Depression was more severe in the 
mountain states and less severe in the upper 
South (Rosenbloom and Sundstrom 1999), 
where industry focused on natural resource ex-
traction (Wallis 1989). Carol Heim (1998) sug-
gests that states specializing in tobacco, such 
as North Carolina, had a less severe Depres-
sion, owing to fairly inelastic demand for to-
bacco products. Finally, Feigenbaum (2015) 
shows that the severity of the Depression is cor-
related with the share of workers in heavy man-
ufacturing, booms in manufacturing employ-
ment in the 1920s, and the rate of bank failures 
in ninety-nine cities across the United States.14

Empirical Analysis
Following the literature (Black and Devereux 
2011; Solon 1999), we estimate relative intergen-
erational persistence (the inverse of mobility) 
using the following regression specification:

	 Yi = α + βYi
f + XiΦ + εi	 (1)

where the variable, Yi, is the outcome of child 
i, and Yi

f is the same outcome for the child’s fa-
ther. For our measure of occupational mobility, 
we use the occupational ranks of children or 
fathers as described below. For education, we 
use the level of years of schooling (rather than 
log years of schooling) to include individuals 
reporting zero years of schooling (Hertz et al. 
2008; Azam and Bhatt 2015; Feigenbaum 2018). 
The model also includes a quartic function of 
the child’s age in the 1940 Census. For our anal-

Figure 1. Geographic Distribution of Great Depression’s Severity as Measured by the Growth in Retail 
Sales, 1929–1933

Source: Authors’ tabulation using Fishback et al. 2005.
Note: The growth rates in retail sales per capita are calculated by differences between the per capita 
retail sales in 1929 and 1933.

Growth in retail sales per capita:
1929–1933

US

Ohio

North Carolina

> –0.3

<= –0.6

( –0.45, –0.3)
( –0.6, –0.45)
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ysis of occupational persistence, we also con-
trol for a quartic function in the father’s age 
when his occupation is observed to help ac-
count for life cycle bias (Dahl and DeLeire 2008; 
Black and Devereux 2011; Bhattacharya and Ma-
zumder 2011; Chetty, Hendren, Kline, and Saez 
2014). The coefficient, β, captures the intergen-
erational persistence in the outcome between 
a child and father. A lower β implies a lower 
level of persistence and, therefore, a higher 
level of intergenerational mobility.

Expanding equation (1) to allow the inter-
generational mobility to vary across children’s 
birth years b yields the following statistical 
model:

	 Yib = α + Σbδb(Db(i ) × Yi
f ) + XiΦ + εib 	 (2)

where Db(i ) is a set of indicators for birth year b 
and δb is the cohort-specific estimate of inter-
generational persistence. All other variables are 
defined as in equation (1).

Measures of Socioeconomic Status
Intergenerational mobility in socioeconomic 
status is measured in a variety of ways in eco-
nomics and sociology (such as income, occupa-
tion, educational attainment, wealth), but lim-
itations in historical data sources dictate our 
focus on two outcomes: occupational income 
ranks and years of education. These measures 
have several features in this historical setting. 
First, occupation is consistently reported in 
historical censuses before 1940. Second, both 
occupation and education have the advantage 
of being more stable and less subject to life-
cycle biases and transitory shocks.

Occupational ranks are determined by order-
ing occupational income scores for sons within 
the same birth cohort following Collins and Wa-
namaker (2022). These occupational income 
scores are based on the mean income at the oc-
cupation, race, region level reported in the 1940 
Census and adjusted for farmers’ income. Be-
cause most women did not participate in the 
labor market and, as a result, did not report an 
occupation in the early twentieth century, we 
follow the literature and use husbands’ occupa-
tional income scores as the basis for determin-
ing women’s occupational rank within the na-
tional distribution (Goldin 1983; Elder 1999; 

Craig, Eriksson, and Niemesh 2019; Olivetti and 
Paserman 2015). Using husbands’ occupation 
limits our sample to married daughters co-
residing with their husbands. We calculate fa-
thers’ occupational income rank prior to the 
Great Depression with reference to all fathers 
of children in a given birth cohort. For instance, 
to determine fathers’ occupational ranks for 
children born from 1900 to 1910, we rank all fa-
thers of children in the birth cohort in the 1910 
Census. Similarly, to determine fathers’ occu-
pational ranks for children born from 1911 
through 1920, we rank all fathers of children 
within a cohort in the 1920 Census.

The second outcome we examine is years of 
education. An advantage of education as a mea-
sure of socioeconomic status is that it is avail-
able for both daughters and sons, which cir-
cumvents the need to use husbands’ education 
as a proxy for daughters’ SES. However, years of 
schooling is only observed in the 1940 Census, 
which limits our sample to individuals with fa-
thers also linked to the 1940 Census.

Measuring the Disruptive Effects of the Great 
Depression on Intergenerational Mobility
We test for the effects of the Great Depression 
on relative intergenerational mobility using the 
following statistical model,

Yigc = �α + βYi
f  + γYi

f  × GDc + Σ
g∈(1,2)

δg (Dg(i) × Yi
f )  

+ Σ
g∈(1,2)

ψg (Dg(i) × GDc) + Σ
g∈(1,2)

λg (Dg(i) × Yi
f   

× GDc) + XiΦ + θg + ρc + εigc	 (3)

where the dependent variable Yigc is the out-
come of child i, who was in birth cohort group 
g and lived in county c before the Great Depres-
sion. Yi

f  is the father’s outcome prior to the 
Great Depression. GDc measures the Great De-
pression’s severity in county c and is defined as 
the number of standard deviations in the na-
tional average growth rate of retail sales per 
capita between 1929 and 1933. Note that a larger 
positive GD number implies a smaller decline 
in per capita retail sales. In the model for oc-
cupational mobility analysis, we also control 
for a quartic function of the child’s age and the 
father’s age when their occupations were ob-
served (represented by Xi). We also include 
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15. The coefficients of intergenerational occupational and educational persistence are plotted in figure 2. Hy-
pothesis tests for equal coefficients for daughters and sons yield an F-statistic of 0.22 for occupational persis-
tence (p = .64) and an F-statistic of 0.37 (p = .54). We cannot reject the null hypothesis that the persistence 
coefficients for daughters and sons are equal at any statistical significance.

fixed effects for birth cohort groups (θg) and 
county of residence (ρc) to account for differ-
ences across cohort and time-invariant county 
differences.

Dg(i) includes indicators for birth cohort 
groups, including individuals born between 
1900 and 1911 (g = 0), 1912 and 1914 (g = 1), and 
1915 and 1920 (g = 2). Children born between 
1900 and 1911 were ages eighteen to twenty-
nine at the onset of the Great Depression, had 
largely completed their schooling, and had al-
ready entered the labor market; therefore, they 
should be less affected than the two younger 
cohorts. The Depression may have had a large 
cumulative effect on the occupational or edu-
cational mobility of children ages nine to four-
teen in 1929. Similarly, it may have affected the 
educational and occupational mobility of chil-
dren of high school age (fifteen to seventeen). 
The coefficients of interest, λg∈(1,2), capture the 
different effects of the Great Depression on the 
intergenerational persistence for children in 
those younger cohort groups.

A key assumption underlying equation (3) is 
that no other omitted county-level factors are 
correlated with the severity of the Great Depres-
sion and also affect intergenerational mobility 
differently across cohorts. This assumption is 
supported by research. In a set of cities, Feigen-
baum (2015) shows no ex ante association in 
the severity of the Great Depression and inter-
generational mobility for men born between 
1900 and 1920. Because we expect the Depres-
sion to have little effect on the education and 
occupational training of the oldest group, we 
use that cohort as an additional control group 
in the analysis to account for pre-existing, un-
observed differences between the Great De-
pression and intergenerational mobility.

A final set of results examines heterogeneity 
in the effects by county or individual character-
istics. To do this, we extend the model in equa-
tion (3) by interacting each term with the indi-
vidual or county characteristics of interest. 

These characteristics are defined as dummy 
variables for an individual or community char-
acteristic, which we discuss in more detail later.

Absolute Intergenerational 
Mobility Estimates
In addition to relative mobility, we document 
the effect of the Great Depression on absolute 
upward mobility. We estimate a model for chil-
dren born to fathers who were ranked in the 
lowest quartile of national distribution in 
terms of the occupational income score. For 
our educational analysis, we focus on the chil-
dren born to fathers with six or fewer years of 
schooling.

Yigc = �α Σ
g∈(1,2)

ψg (Dg(i) × GDc) + XiΦ  

+ θg + ρc + εigc� (4)

The coefficient of interest ψg captures the 
impact of exposure to the Depression on a 
child’s occupational rank or years of schooling 
for children in the two younger cohort groups, 
g, relative to the oldest cohort group.

Results
We begin by benchmarking rates of intergen-
erational mobility in the LIFE-M data to the 
rates in the literature. Figure 2 shows that oc-
cupational persistence for sons born between 
1900 and 1920 is around 0.47, and educational 
persistence is around 0.44. In addition, we find 
little evidence of differences in mobility by 
sons’ birth year. A unique feature of our analy-
sis is that the LIFE-M data also permit an ex-
amination of daughters’ intergenerational mo-
bility. Because many women did not work for 
pay or report an occupation in the early twen-
tieth century, we examine daughters’ occupa-
tional mobility based on husbands’ and fa-
thers’ occupational ranks. We find that 
occupational and educational mobility for 
daughters is almost identical to that of sons.15

Because our analysis of occupational mobil-
ity for daughters is limited to married women 
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Figure 2. Intergenerational Persistence Estimates, by Birth Cohort and Sex

Source: Authors’ tabulation using LIFE-M data (Bailey et al. 2022).
Note: This figure plots intergenerational occupational and educational mobility by child’s birth year. In 
panel A, we estimate intergenerational occupational mobility by regressing a child’s occupational rank 
(husband’s occupational rank, if women) on father’s occupational rank and allow the rank-rank coeffi-
cient to change by child’s birth year. Occupational ranks are based on the national distribution of occu-
pational income scores created by Collins and Wanamaker (2022). In panel B, we estimate educational 
mobility by regressing a child’s years of schooling on father’s years of schooling and also allow the 
slope coefficients to change by child’s birth year. Regressions are weighted by the inverse propensity 
scores, and 90 percent confidence intervals are shown as well as the point estimates. To smooth the 
trend by birth year, we drop two people with large weights causing large standard errors. To see similar 
plots by state, see figures A.1 and A.2.
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16. Coefficients are reported in table 3 in row 1, columns 6 and 7. We formally test the equality of coefficients 
under the null hypothesis that the two coefficients are equal, which we fail to reject (F-statistic = .68, p = .41).

residing with their husbands, a natural ques-
tion is whether findings are sensitive to this 
sample restriction. Although we cannot ob-
serve husband’s occupation for unmarried 
women, we check differences in educational 
mobility based on all daughters versus married 
daughters. Reassuringly, educational mobility 
for married daughters is not statistically differ-
ent,16 suggesting that our findings for daugh-
ters’ occupational mobility are not driven by 
this data limitation.

The Disruptive Effects of the 
Great Depression
We next examine the effects of the Great De-
pression on occupational and educational in-
tergenerational mobility. Recall, the Great De-
pression could have two opposing effects. First, 
it could stretch the resources of families and 
limit educational attainment, leading to more 
limited opportunities and decreasing intergen-
erational mobility. Alternatively, the Great De-
pression could level the playing field for chil-
dren in different social classes and reduce the 
role of parental socioeconomic status in deter-
mining children’s outcomes, leading to an in-
crease in mobility.

Table 3, panel A, reports the main results for 
relative mobility. First, we find little evidence 
that the Great Depression affected sons’ rela-
tive occupational and educational mobility, re-
gardless of marital status (columns 1–2 and col-
umns 4–5) and age at the time the Depression 
began (rows 5–6). However, the Great Depres-
sion appears to have limited daughters’ inter-
generational mobility. For daughters born be-
tween 1912 and 1914 (ages fifteen to seventeen 
at the onset of the Depression), we find nega-
tive and statistically significant coefficients on 
the interaction term between fathers’ out-
comes, the Great Depression’s severity, and 
birth cohort groups (columns 3, 6, and 7). Being 
exposed to a decline in retail sales of one stan-
dard deviation led to a sizable decline in the 
occupational mobility of daughters who were 
teens at the start of the Depression. Moreover, 
the effect is large at –0.075 relative to the inter-
generational persistence of 0.30 for the oldest 

group of cohorts, those who were eighteen to 
twenty-nine years old when the Depression be-
gan (column 3). Similarly, a more severe De-
pression decreased educational mobility for 
teen daughters by 0.16 relative to the daughters 
older than eighteen at the start of the Depres-
sion (column 6)—a 40 percent increase in edu-
cational persistence (0.16/0.40). This negative 
effect is larger for married daughters residing 
with their husbands (column 7).

Absolute upward educational mobility of 
daughters and sons who were ages fifteen to 
seventeen at the time of the Depression’s onset 
was also affected. Consistent with our relative 
educational mobility findings, daughters ages 
fifteen to seventeen at the time experienced re-
duced mobility, relative to daughters ages eigh-
teen and older (panel B, column 6). In contrast, 
for comparable sons, we find that a more severe 
economic downturn increased educational mo-
bility. The absence of effects on occupational 
mobility for sons, however, suggests that 
changes in education had little effect on occu-
pational choice.

Heterogeneous Effects by Individual 
and Community Characteristics
A second set of results examines whether the 
Depression’s effects differed across state, 
county characteristics, and individual circum-
stances and characteristics. Effect sizes may 
have varied across these dimensions for many 
reasons. County-level or individual effect het-
erogeneity may reflect differences in treatment 
(for example, difference in the severity of the 
Depression by community or across individu-
als) or effects of the same treatment (for exam-
ple, that people respond differently to the same 
severity of the Depression due to different cir-
cumstances or constraints).

We explore whether the impact of the Great 
Depression differed in North Carolina, where 
the dominant sector was agriculture. We also 
explore whether the Great Depression’s effects 
on intergenerational mobility were moderated 
by the major programs of the New Deal. In ad-
dition, we explore how the local economy (such 
as retail sales and manufacturing employment) 
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and culture (such as political and religious) 
might have led to different effects. For exam-
ple, a stronger economy and community might 
have been able to mitigate the negative impacts 
of the Great Depression. Finally, we explore dif-
ferences in the effects by individual-level char-
acteristics including, race, residence type (ur-
ban or farm), immigration status, migration, 
and family size and composition. Black Ameri-
cans were excluded from many of the benefits 
of the New Deal policies (Lieberman 2001; Mur-
phy 2020); some people might have been able 
to move to better opportunities (Feigenbaum 
2015); and larger families with young children 
may have experienced more financial stress 
than smaller families.

Figure 3 plots heterogeneous effects of the 
Great Depression on intergenerational mobil-
ity by a set of county and individual character-
istics. We display the results by different com-
binations of outcomes and sex. The plotted 
coefficients are from the interaction terms be-
tween father’s outcome, the Great Depression’s 
severity, indicator for a specified cohort group, 
and the county or individual characteristic of 
interest. These coefficients describe how the ef-
fects of the Great Depression on intergenera-
tional mobility differ for individuals with and 
without a specified characteristic. A positive co-
efficient means that a less severe economic 
downturn increases intergenerational persis-
tence (or a more severe economic downturn in-
creases mobility) for children with the speci-
fied attribute or living in a county with that 
attribute. We also report the sample size under-
lying the estimates for each attribute as the 
availability of information varies.

Although many estimates are imprecise and 
not statistically different from zero, a closer 
look highlights some interesting heterogeneity 
that is masked in the aggregated results. For 
sons age fifteen to seventeen in 1929, we find 
reduced occupational mobility in communities 
with above median Public Works spending 
(p = .03), but increased mobility for those who 
moved counties or states (p = .07). However, 
none of these associations remain statistically 
significant after using the Bonferroni method 
to account for seven within-domain indepen-
dent tests (the multiple-test corrected p-value 
for significance at the 10-percent level is .014). 

We find that negative effects of the Great De-
pression on sons’ educational mobility are es-
pecially pronounced among Black boys (p = .03) 
and in communities with above median retail 
sales (p = .03), Public Works spending (p = .002), 
and church membership (p = .003), but positive 
effects on mobility appear for boys in locations 
with more manufacturing employment 
(p = .04). Only the associations with Public 
Works spending and church membership re-
main statistically significant after using the 
Bonferroni method to account for multiple 
tests.

Similarly, we find that negative effects of the 
Great Depression on daughters’ educational 
mobility are especially pronounced among 
Black girls (p = .07) and for girls in families with 
more siblings (p = .013). The latter finding re-
mains statistically significant after correcting 
p-values for multiple tests and could reflect 
family constraints, favoring daughters drop-
ping out of school to find work or help care for 
their siblings (while their parents worked) in 
counties that were more severely affected by 
the Great Depression. We also find that, among 
daughters age fifteen to seventeen in 1929, the 
negative impacts are driven by daughters in 
North Carolina, as opposed to Ohio.

Discussion and Conclusion
Our novel, large-scale historical LIFE-M dataset 
produces estimates of intergenerational occu-
pational mobility that track with other studies 
of the period for sons. LIFE-M also facilitates 
the exploration of occupational and educa-
tional mobility of daughters and suggests their 
intergenerational mobility was similar to that 
of sons in this period. Large samples allow de-
tailed investigation into the role of the severity 
of the Great Depression in shaping intergen-
erational mobility across various characteris-
tics.

Despite the magnitude and variation in the 
Depression’s severity, we find little evidence 
that it negatively affected the relative intergen-
erational mobility of sons. In fact, sons with 
less-educated fathers achieved more absolute 
upward mobility in educational attainment. 
Perhaps sons from deprived households during 
the Great Depression learned how to work hard 
and hustle (Elder 1999; Furstenberg 1975) or 
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Figure 3. Heterogeneous Effects of Great Depression on Intergenerational Mobility, by Individual and 
County Characteristics

Source: Authors’ tabulation using the LIFE-M data (Bailey et al. 2022).
Notes: This figure plots heterogeneous effects by various community and individual-level attributes. A 
positive coefficient in this figure indicates that a more severe economic downturn increases mobility 
for individuals with the specified attributes or living in a community with that attribute, compared to 
the individual without that attribute. Results are similar if we use continuous measures for applicable 
attributes. The median values of retail sales, manufacturing employment, public works funding, etc., 
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Foreign−born father 15−17 years old (N=2,002)
Foreign−born father 9−14 years old (N=7,262)

Moved counties or states 15−17 years old (N=3,544)
Moved counties or states 9−14 years old (N=8,930)

Farm residence 15−17 years old (N=2,977)
Farm residence 9−14 years old (N=11,449)

Urban residence 15−17 years old (N=8,554)
Urban residence 9−14 years old (N=27,677)

Black 15−17 years old (N=165)
Black 9−14 years old (N=800)

Church members > median 15−17 years old (N=7,526)
Church members > median 9−14 years old (N=25,279)

Majority Democrat 15−17 years old (N=1,939)
Majority Democrat 9−14 years old (N=6,802)

AAA grant > median 15−17 years old (N=7,008)
AAA grant > median 9−14 years old (N=21,776)

Public works > median 15−17 years old (N=7,587)
Public works > median 9−14 years old (N=25,300)

Manufact. emp. > median 15−17 years old (N=7,473)
Manufact. emp. > median 9−14 years old (N=25,738)

Retail sales > median 15−17 years old (N=7,583)
Retail sales > median 9−14 years old (N=25,840)

North Carolina 15−17 years old (N=1,061)
North Carolina 9−14 years old (N=4,371)
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Coefficients 90% CI

Men, Relative Mobility, Years of Schooling

Has brothers 15−17 years old (N=7,865)
Has brothers 9−14 years old (N=25,487)

Num. siblings > median 15−17 years old (N=4,451)
Num. siblings > median 9−14 years old (N=14,366)

Foreign−born father 15−17 years old (N=1,486)
Foreign−born father 9−14 years old (N=5,477)

Moved counties or states 15−17 years old (N=3,271)
Moved counties or states 9−14 years old (N=8,108)

Farm residence 15−17 years old (N=1,946)
Farm residence 9−14 years old (N=6,685)

Urban residence 15−17 years old (N=6,881)
Urban residence 9−14 years old (N=22,535)

Black 15−17 years old (N=129)
Black 9−14 years old (N=595)

Church members > median 15−17 years old (N=5,755)
Church members > median 9−14 years old (N=19,211)

Majority Democrat 15−17 years old (N=1,327)
Majority Democrat 9−14 years old (N=4,496)

AAA grant > median 15−17 years old (N=5,309)
AAA grant > median 9−14 years old (N=15,887)

Public works > median 15−17 years old (N=5,849)
Public works > median 9−14 years old (N=19,408)

Manufact. emp. > median 15−17 years old (N=5,316)
Manufact. emp. > median 9−14 years old (N=18,946)

Retail sales > median 15−17 years old (N=5,628)
Retail sales > median 9−14 years old (N=19,413)

North Carolina 15−17 years old (N=645)
North Carolina 9−14 years old (N=2,693)
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Coefficients 90% CI

Women, Relative Mobility, Years of Schooling
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Figure 3. (continued)

Has brothers 15−medianrs old (N=17,692)
Has brothers 9−14 years old (N=43,341)

Num. siblings > median 15−17 years old (N=9,828)
Num. siblings > median 9−14 years old (N=24,839)

Foreign−born father 15−17 years old (N=3,546)
Foreign−born father 9−14 years old (N=9,031)

Moved counties or states 15−17 years old (N=6,812)
Moved counties or states 9−14 years old (N=13,334)

Farm residence 15−17 years old (N=4,805)
Farm residence 9−14 years old (N=14,677)

Urban residence 15−17 years old (N=15,023)
Urban residence 9−14 years old (N=34,780)

Black 15−17 years old (N=360)
Black 9−14 years old (N=1,448)

Church members > median 15−17 years old (N=12,769)
Church members > median 9−14 years old (N=31,375)

Majority Democrat 15−17 years old (N=3,620)
Majority Democrat 9−14 years old (N=9,997)

AAA grant > median 15−17 years old (N=12,222)
AAA grant > median 9−14 years old (N=29,223)

Public works > median 15−17 years old (N=12,935)
Public works > median 9−14 years old (N=30,904)

Manufact. emp. > median 15−17 years old (N=12,815)
Manufact. emp. > median 9−14 years old (N=31,786)

Retail sales > median 15−17 years old (N=12,718)
Retail sales > median 9−14 years old (N=31,337)

North Carolina 15−17 years old (N=2,397)
North Carolina 9−14 years old (N=7,252)
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Coefficients 90% CI

Men, Relative Mobility, 
Occupational Rank (CW Scores)

Has brothers 15−17 years old (N=9,284)
Has brothers 9−14 years old (N=16,698)

Num. siblings > median 15−17 years old (N=5,388)
Num. siblings > median 9−14 years old (N=9,957)

Foreign−born father 15−17 years old (N=1,596)
Foreign−born father 9−14 years old (N=2,439)

Moved counties or states 15−17 years old (N=4,613)
Moved counties or states 9−14 years old (N=7,382)

Farm residence 15−17 years old (N=2,369)
Farm residence 9−14 years old (N=4,345)

Urban residence 15−17 years old (N=7,695)
Urban residence 9−14 years old (N=13,148)

Black 15−17 years old (N=169)
Black 9−14 years old (N=440)

Church members > median 15−17 years old (N=6,668)
Church members > median 9−14 years old (N=11,313)

Majority Democrat 15−17 years old (N=1,761)
Majority Democrat 9−14 years old (N=3,374)

AAA grant > median 15−17 years old (N=6,742)
AAA grant > median 9−14 years old (N=11,886)

Public works > median 15−17 years old (N=6,789)
Public works > median 9−14 years old (N=11,477)

Manufact. emp. > median 15−17 years old (N=5,821)
Manufact. emp. > median 9−14 years old (N=10,201)

Retail sales > median 15−17 years old (N=6,249)
Retail sales > median 9−14 years old (N=10,791)

North Carolina 15−17 years old (N=999)
North Carolina 9−14 years old (N=2,216)
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Coefficients 90% CI

Women, Relative Mobility, 
Occupational Rank (CW Scores)

Has brothers 15−17 years old (N=10,507)
Has brothers 9−14 years old (N=33,963)

Num. siblings > median 15−17 years old (N=5,987)
Num. siblings > median 9−14 years old (N=19,194)

Foreign−born father 15−17 years old (N=2,002)
Foreign−born father 9−14 years old (N=7,262)

Moved counties or states 15−17 years old (N=3,544)
Moved counties or states 9−14 years old (N=8,930)

Farm residence 15−17 years old (N=2,977)
Farm residence 9−14 years old (N=11,449)

Urban residence 15−17 years old (N=8,554)
Urban residence 9−14 years old (N=27,677)

Black 15−17 years old (N=165)
Black 9−14 years old (N=800)

Church members > median 15−17 years old (N=7,526)
Church members > median 9−14 years old (N=25,279)

Majority Democrat 15−17 years old (N=1,939)
Majority Democrat 9−14 years old (N=6,802)

AAA grant > median 15−17 years old (N=7,008)
AAA grant > median 9−14 years old (N=21,776)

Public works > median 15−17 years old (N=7,587)
Public works > median 9−14 years old (N=25,300)

Manufact. emp. > median 15−17 years old (N=7,473)
Manufact. emp. > median 9−14 years old (N=25,738)

Retail sales > median 15−17 years old (N=7,583)
Retail sales > median 9−14 years old (N=25,840)

North Carolina 15−17 years old (N=1,061)
North Carolina 9−14 years old (N=4,371)
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Coefficients 90% CI

Men, Relative Mobility, Years of Schooling

Has brothers 15−17 years old (N=7,865)
Has brothers 9−14 years old (N=25,487)

Num. siblings > median 15−17 years old (N=4,451)
Num. siblings > median 9−14 years old (N=14,366)

Foreign−born father 15−17 years old (N=1,486)
Foreign−born father 9−14 years old (N=5,477)

Moved counties or states 15−17 years old (N=3,271)
Moved counties or states 9−14 years old (N=8,108)

Farm residence 15−17 years old (N=1,946)
Farm residence 9−14 years old (N=6,685)

Urban residence 15−17 years old (N=6,881)
Urban residence 9−14 years old (N=22,535)

Black 15−17 years old (N=129)
Black 9−14 years old (N=595)

Church members > median 15−17 years old (N=5,755)
Church members > median 9−14 years old (N=19,211)

Majority Democrat 15−17 years old (N=1,327)
Majority Democrat 9−14 years old (N=4,496)

AAA grant > median 15−17 years old (N=5,309)
AAA grant > median 9−14 years old (N=15,887)

Public works > median 15−17 years old (N=5,849)
Public works > median 9−14 years old (N=19,408)

Manufact. emp. > median 15−17 years old (N=5,316)
Manufact. emp. > median 9−14 years old (N=18,946)

Retail sales > median 15−17 years old (N=5,628)
Retail sales > median 9−14 years old (N=19,413)

North Carolina 15−17 years old (N=645)
North Carolina 9−14 years old (N=2,693)
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Coefficients 90% CI

Women, Relative Mobility, Years of Schooling

are listed in table A.3. We also report the number of people satisfying the specified attribute in paren-
theses. For example, in the occupational analysis, there are 7,252 men in North Carolina ages nine to 
fourteen by 1929. The confidence intervals have not been adjusted for multiple hypothesis testing. See 
text for discussion of p-values applying the Bonferroni correction (Dunn 1961). To see similar plots by 
state, see figure A.3.
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17. Anna Baranowska-Rataj, Björn Högberg, and Jonas Voßemer (2023, this issue) find that Sweden’s robust 
safety net effectively mitigates negative birth outcomes from job loss. We find, however, that perhaps this un-
employment support did not provide promising pathways toward mobility.

benefited from government policies and work 
programs, like the Civilian Conservation Corps 
and Works Progress Administration (Fishback 
2017). Consistent with this story, we find evi-
dence that, among sons born to fathers with 
less than six years of education, educational at-
tainment increased more in counties with a 
more severe Great Depression. Perhaps sons 
from disadvantaged families in less severely hit 
counties saw forgoing education and partici-
pating in the labor market as an agreeable 
trade-off. Interestingly, not detecting any im-
provement in sons’ intergenerational occupa-
tional mobility suggests that the jobs the sons 
took forgoing education did not improve their 
occupational standing.

Alternatively, daughters’ intergenerational 
educational mobility was negatively affected, 
and more so for those high school age and 
those living in North Carolina. Our heterogene-
ity analysis on siblings indicates that the De-
pression’s severity had larger negative effects 
on girls’ mobility for large families. This is con-
sistent with the hypothesis that daughters of 
the Great Depression were more likely to forgo 
their education to stay home and take on do-
mestic roles (Elder 1999; Furstenberg 1975). An-
other hypothesis is that daughters lost more 
due to Depression-era school closings through 
two channels: reduced own educational attain-
ment could also affect daughters’ own occupa-
tions (such as clerical work) as well as their 
marriage prospects. For example, related re-
search shows that Black women gained more 
than Black men from newly constructed Ros-
enwald schools in terms of educational attain-
ment and subsequently their labor-force par-
ticipation and occupational standing 
(Mohammed and Mohnen 2023). Our analyses 
also show that teen daughters’ intergenera-
tional occupational mobility, as measured by 
their husband’s occupation, also declined in 
more severely hit counties, perhaps due to 
worse marital matches.

In addition to county-level variation in the 
severity of the Depression, the recovery from 
the Depression also differed. More New Deal 

spending contributed to higher per capita in-
come growth (Garrett and Wheelock 2006), but 
spending varied across states and counties, 
making recovery efforts unequal across space 
(Fishback, Kantor, and Wallis, 2003). Recovery 
efforts also varied by program and across peo-
ple. For example, increased spending in public 
works and relief programs aided in recovery, 
whereas increased spending on Agricultural 
Adjustment Act (AAA) grants had a negative im-
pact (Fishback, Horrace, and Kantor 2005). 
These differences may arise because of whom 
these programs benefited. Public works and re-
lief programs targeted the unemployed, 
whereas AAA grants targeted landowners. How-
ever, we also find little evidence that public 
works spending and AAA grants mitigated the 
negative impacts of the Great Depression on 
intergenerational mobility. Occupational and 
educational mobility for daughters appears un-
affected by these recovery efforts, and occupa-
tional and educational mobility for sons age 
fifteen to seventeen in 1929 was negatively af-
fected by the public works spending.17

Finally, Black Americans were more nega-
tively affected by a more severe Depression. 
One explanation is that Black Americans were 
more economically disadvantaged than White 
Americans and faced substantial institutional 
discrimination in the early twentieth century. 
In addition, Black Americans lacked access to 
many of the New Deal programs.

Understanding how much each of these ex-
planations mitigated or exacerbated the hard-
ships of the Depression is a promising area of 
future research to help shed light on how con-
temporary disruptive events and economic cri-
ses and mitigation efforts affect the arc of chil-
dren’s lives.
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Do Consequences of Parental 
Job Displacement for Infant 
Health Vary Across Local 
Economic Contexts?
A nna Bar a nowsk a-Ra taj,  Björ n Högberg, a nd  
Jonas Voßemer 

This study examines the consequences of parental job displacement for birth outcomes and investigates how 
the effects vary with regional unemployment rates. We use Swedish register data and exploit plausibly exog-
enous variation caused by workplace closure to reduce the bias related to reverse causality and confounding. 
The differences in birth outcomes between children of parents who experienced job displacement and chil-
dren of parents who were not displaced turn out to be quite modest. Even in the most disadvantaged regions, 
with the highest unemployment rates, parental job displacement is not harmful for health at birth. We relate 
these findings to the institutional setting in Sweden and discuss policy implications for the United States.

Keywords: job displacement, birth outcomes, crossover effects, register-based research

C o n s e q u e n c e s  o f  Pa r e n t a l  J o b 

D i s p l ac  e m e n t  f o r  I n fa n t  H e a l t h 

Job displacement has detrimental conse-
quences for health not only within but also 
across generations. Although much of the lit-
erature on the “long arm” of children’s health 
at birth discusses its role in the intergenera-
tional transmission of socioeconomic disad-
vantage (Almond, Currie, and Duque 2018; Cur-
rie 2011), few studies have investigated how 
parental job displacement affects outcomes 

such as birth weight, low birth weight, preterm 
birth, or being small for gestational age. More-
over, knowledge is scant on how these effects 
vary across contexts, such as regions or coun-
tries. This article fills this gap in the literature 
by examining the effects of parental job dis-
placement due to workplace closure on a range 
of birth outcomes in Sweden and investigates 
how these effects vary across regions. It also 

https://osf.io/cpty9/
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discusses the results from the Swedish context, 
which is characterized by a generous and uni-
versal welfare state, in the light of findings 
from previous research that focused on the 
United States, a country in which the unem-
ployed and families with children receive much 
less support than in Sweden overall and where 
geographic variation in socioeconomic oppor-
tunities reinforces health inequalities (Chetty 
et al. 2014; Galster and Sharkey 2017).

Associations between the parental labor-
market situation and birth outcomes of chil-
dren have long been studied based on cross-
sectional designs and small samples, but few 
studies have followed parents over time. Thus, 
overall, the literature is too restricted to draw 
causal conclusions (Catalano et al. 2011). To the 
best of our knowledge, only a few studies have 
used longitudinal data and adopted methods 
for causal inference: three focusing on unem-
ployment and two on job loss. The findings 
presented by Helen Scharber (2014) suggest re-
duced average birthweights and increased risk 
of low birth weight among children whose 
mothers were unemployed at birth, though no 
such effects were found by Björn Högberg, 
Anna Baranowska-Rataj, and Jonas Voßemer 
(2023). David Dooley and Joann Prause (2005) 
show that maternal transitions from employ-
ment to unemployment reduced birth weight, 
while the effects on the risk of low birth weight 
were not statistically significant. Jason Lindo 
(2011) finds that fathers’ job loss reduced chil-
dren’s weight at birth but did not significantly 
increase the risk of low birth weight. Although 
most previous studies examined the United 
States, Samantha Gailey and her colleagues 
(2021) focus on Denmark and find that a fa-
ther’s unexpected job loss during pregnancy 
increased the risk of low birth weight, but not 
preterm birth among male infants. A separate 
but related line of inquiry focused on health 
outcomes observed among adolescents. These 
studies indicate that in the U.S. context paren-
tal job losses lead to worsened physical and 
mental health of adolescents (Brand and 
Simon-Thomas 2014; Kalil and Ziol-Guest 2005; 
Schaller and Zerpa 2019). However, it is impor-
tant to consider infant health because this early 
life outcome is a predictor of health in adoles-

cence and later in life and thus a potential 
mechanism behind the effects identified in pre-
vious research. Altogether, these mixed find-
ings call for more in-depth investigations, us-
ing samples that are large enough to study 
relatively rare adverse birth outcomes, and that 
allow researchers to go beyond assessments of 
how parental job displacement affects chil-
dren “on average.” Further, more research on 
infant health—one of the key predictors of life 
chances (Ruiz-Valenzuela 2021)—is needed 
from contexts outside the United States to be 
able to understand whether the effects substan-
tially differ between it and countries that have 
more generous and universal welfare states.

The consequences of parental job displace-
ment may vary substantially not only across 
countries with different institutional settings, 
but also across regions with diverging unem-
ployment rates. On the one hand, stronger 
competition for scarce jobs may cause elevated 
stress among parents-to-be and lead to stron-
ger negative effects of job displacements. On 
the other, according to the social norm of un-
employment literature, when job losses are 
common, social stigma is reduced and the ex-
perience of becoming unemployed is less dis-
tressful. Despite these contradictory theoreti-
cal arguments, we are not aware of any studies 
that solve this puzzle and examine whether re-
gional unemployment rates alter the conse-
quences of parental job displacement for infant 
health. Previous research on regional heteroge-
neity in the effects of job loss or unemploy-
ment has focused on the health outcomes of 
adults (Buffel, Missinne, and Bracke 2017; 
Clark, Knabe, and Rätzel 2010; Oesch and Lipps 
2013; Stutzer and Lalive 2004). This study fills 
this gap by comparing how parental job dis-
placements affect infant health in privileged 
and in economically disadvantaged regions.

Our study makes several contributions to 
the literature. First, whereas the literature on 
the health effects of job loss and unemploy-
ment has primarily focused on the individuals 
who are directly affected (Brand 2015), this 
study provides evidence of how the conse-
quences of job loss may cross over between 
family members across generations. This topic 
is important for broader debates on the inter-
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generational transmission of disadvantage in 
the United States, a country that historically 
used to stand out with high intergenerational 
mobility rates (Bailey et al. 2024), but in which 
the life chances of new generations today 
strongly depend on the socioeconomic success 
of their families of origin (Bratberg et al. 2017).

Second, thanks to the employer-employee 
links in Swedish registers, our data provide the 
opportunity to focus on parents who experi-
enced job displacement due to workplace clo-
sure. This approach handles potential bias due 
to issues of reverse causality and confounding. 
Associations between job loss and infant health 
may capture both the genuine effects of losing 
a job on birth outcomes and any effects of 
health-related problems of children or mothers 
that may emerge even before or during a preg-
nancy, which also affect the labor market op-
portunities of parents. However, when an en-
tire workplace closes it is unlikely that job loss 
will have occurred due to health-related issues 
in an employee’s family.

Third, our large sample based on register 
data provides an opportunity to scrutinize re-
gional effect heterogeneity for even rare events 
such as adverse birth outcomes. This is crucial 
because the previous literature highlights sev-
eral distinct theoretical mechanisms on how 
geographical context might alter the effects of 
unemployment on health, and aggregate esti-
mated effects might miss dissimilar or oppo-
site effects across contexts (Aquino, Brand, and 
Torche 2022; Torche, Fletcher, and Brand 2022). 
Using register data with detailed information 
about the place of residence of parents, we have 
the opportunity to distinguish between specific 
theory-driven mechanisms that result in the 
moderating impact of regional unemployment 
rates at the level of the so-called functional re-
gions. The concept of functional regions cor-
responds to commuting zones in the United 
States and concerns spatial entities that do not 
generally follow the administrative division of 
regions, but instead reflect the behavior of 
workers toward their places of residence and 
the location of their employment.

Fourth, previous research mostly sheds light 
on the consequences of parental unemploy-
ment and job loss in the United States (Dooley 

and Prause 2005; Lindo 2011; Scharber 2014). 
Little is known, however, about the effects of 
job displacement in countries whose social pol-
icies improve social and living conditions in a 
more comprehensive way than in the United 
States. Providing research evidence from out-
side the United States is crucial for improving 
the design of its policies. Learning from the ex-
periences of other well-developed countries 
can offer insights into heterogeneous effects 
across geographic contexts and is far less ex-
pensive than hypothetical large-scale interven-
tion studies within the United States. As this 
article describes and quantitatively shows, job 
displacement in Sweden has very different im-
plications for families than it does in the 
United States. Due to a relatively well-developed 
social safety net, Swedish workers’ incomes are 
protected during a period of unemployment, 
and policies that enhance opportunities for re-
employment reduce loss of earnings (Bertheau 
et al. 2022). Because health insurance is univer-
sal, opportunities for parents to benefit from 
health care during or after pregnancy are not 
tied to employment. These aspects of the insti-
tutional setting in Sweden stand in stark con-
trast to those in the United States, where the 
social safety net is much less generous and the 
health and well-being of children therefore de-
pend on parental economic resources. Thus 
Sweden is an interesting case to study because 
it provides insights into how families are af-
fected by job loss in a universal and compara-
tively generous welfare state, which may also 
reduce the differences across regions. Hence, 
the insights from our study contribute to the 
debates on social policies that could address 
the problem of social inequalities within and 
across regions in the United States.

Theory and Hypotheses
The Effects of Parental Job Loss on Birth Outcomes
Parental job loss may expose a family to the risk 
of unemployment and may therefore have last-
ing effects on family income, resulting in re-
strictions on accessing tangible and intangible 
goods such as nutritious foods, favorable hous-
ing conditions, and safe neighborhoods with 
green areas (Brand 2015). When these negative 
events occur around the time of pregnancy, the 
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impact of parental job loss on children’s health 
operate mainly through parents’ reactions to 
job loss rather than children’s own reaction to 
parents losing jobs. Job loss carries social 
stigma, lowers self-esteem, and triggers stress 
and anxiety, particularly if it results in an ex-
tended period of unemployment (Jahoda 1981; 
Pearlin et al. 1981). By putting parents under 
severe strain, a job loss may affect a pregnancy, 
resulting in a poorer birth outcome. In addi-
tion, unemployment-related stress might trig-
ger unhealthy behaviors such as smoking and 
alcohol consumption, also during pregnancy 
(De Cao, McCormick, and Nicodemo 2022; 
Everding and Marcus 2020; Nizalova and Nor-
ton 2021). Such unhealthy behaviors are forms 
of relaxation that regulate mood (Pampel, 
Krueger, and Denney 2010) and may be more 
easily accessible for disadvantaged social 
groups compared to other forms of coping such 
as physical exercise. The resulting exposure to 
toxic substances can, in turn, inhibit fetal 
growth and reduce gestational length. Follow-
ing these insights, we propose the following 
hypothesis:

H1: Maternal and paternal job displacement 
due to workplace closure have a negative ef-
fect on birth outcomes.

The consequences of parental job losses for 
children have long been of interest for social 
science research, not least since the Glen El-
der’s classic study on the consequences of pa-
rental economic struggles for family-level pro-
cesses and child development (Elder 2018). 
However, the focus of this literature has so far 
been on outcomes such as skills, school grades, 
and educational achievements (Kalil and Ziol-
Guest 2008; Peter 2016; Rege, Telle, and Votruba 
2011; Stevens and Schaller 2011). Literature re-
views highlight that health outcomes of chil-
dren remain understudied (Ruiz-Valenzuela 
2021; Brand 2015). Infant health is particularly 
relevant in this regard because human capital-
related outcomes observed early in life may be 
antecedents of poorer outcomes observed later 
in childhood. This underscores the importance 
of examining how parental job losses affect in-
fant health, which constitutes a potential driver 
of the effects identified in previous research.

Effect Heterogeneity by Regional 
Unemployment Rates
Previous research offers competing hypotheses 
regarding the magnitude of the effects of job 
loss across regional contexts with varying levels 
of economic disadvantage (Aquino, Brand, and 
Torche 2022; Torche, Fletcher, and Brand 2022). 
In the following, we outline two mechanisms 
related to the moderating role of unemploy-
ment rates, namely, the expected chances of pa-
rental reemployment and the social norm of 
unemployment. These mechanisms are theo-
retically expected to operate at the level of func-
tional regions.

Unemployment rates may affect the magni-
tude of the effects of parental job loss due to 
the reduced chances of parental reemploy-
ment, which entails extended periods of unem-
ployment. Higher regional unemployment 
rates mean stronger competition for scarce 
new jobs. Facing competition with many unem-
ployed peers for few new jobs, parents may an-
ticipate more difficulties with reemployment 
and longer periods of unemployment. This 
may contribute to higher levels of stress and 
anxiety (Ananat, Gassman-Pines, and Gibson-
Davis 2008) and ultimately result in poorer 
birth outcomes. These arguments call for con-
sidering unemployment rates at the geograph-
ical scale of job search of the unemployed, that 
is, in functional regions. After a job loss, an un-
employed person typically searches for a new 
job not only in their area of residence, but also 
in neighboring locations within commuting 
distance. These arguments lead to a hypothe-
sis:

H2: The negative effects of job displacement 
due to workplace closure on birth outcomes 
are larger in functional regions with high 
levels of aggregate unemployment.

Although the mechanisms pertaining to low 
opportunities for reemployment in functional 
regions suggest that higher unemployment 
rates aggravate the effects of parental job loss, 
a contradictory prediction can be derived from 
the literature on the social norm of unemploy-
ment (Clark 2003; Clark, Knabe, and Rätzel 
2010). The experience of a job loss may be less 
stressful when it is shared with others in an in-
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dividual’s immediate community. Previous re-
search has long recognized that people con-
struct or interpret their economic situation and 
social status by comparing themselves with 
“relevant others” (Festinger 1954), and social 
comparison theory has been very influential for 
research on the social determinants of health 
(Buunk and Gibbons 2007). Although job loss 
might be strongly stigmatizing in contexts of 
nearly full employment, social attitudes toward 
the unemployed might be less negative in re-
gions in which a lack of work is more common. 
In addition, long-lasting harsh living condi-
tions and multiple burdens in disadvantaged 
regions may lead to adaptation and to the de-
velopment of protective strategies (Brand 2015; 
Torche, Fletcher, and Brand 2022). As a result, 
families in such regions may be less heavily af-
fected by parental job loss. These theoretical 
ideas motivate the following hypothesis:

H3: The negative effects of job displacement 
due to workplace closure on birth outcomes 
are larger in functional regions with low lev-
els of aggregate unemployment.

Institutional Background
To contextualize this study, we describe some 
key aspects of the institutional background in 
Sweden relative to the United States. This aids 
the interpretation of our main findings and 
opens a debate on how countries with different 
institutional configurations may learn from 
each other in order to improve social and living 
conditions. As Thomas DiPrete and Patricia 
McManus (2000, 364) argue, the total conse-
quences of a job loss on income are a function 
of the direct effect of lost earnings and the com-
pensating effect of public support. Studies 
show that both of these effects are weaker in 
Sweden than in the United States, with poten-
tial benefits for the health of infants among 
parents who experience job loss. This is likely 
not only because Sweden and the United States 
differ in terms of general levels of social spend-
ing on health, welfare, and insurance against 
adverse outcomes. Indeed, comparative analy-
ses also show that Sweden’s social welfare ex-
penditures were 28 percent relative to GDP, 12.2 
percentage points higher than U.S. public 
spending (Fishback 2022). Even more impor-

tant, however, the two countries are on oppo-
site ends of the spectrum of governmental pro-
vision of the support and services for their 
populations. As a result, although Swedish so-
cial policies tend to be universal, the U.S. safety 
net is more porous, creating more uncertainly 
among vulnerable population subgroups.

In Sweden, the replacement rates of unem-
ployment benefits are higher, and qualification 
criteria are less strict than in the United States. 
The average replacement rates of unemploy-
ment benefits over the years covered by our 
study amounted to 73 percent in Sweden versus 
59 percent in the United States, and the dura-
tion of entitlement to unemployment benefits 
excluding times of means-tested assistance 
amounted to sixty weeks in Sweden and forty 
weeks in the United States (Scruggs, Jahn, and 
Kuitto 2017). Accordingly, the risk of poverty 
following unemployment is twice as high in the 
United States as in Sweden. As David Brady, 
Ryan Finnigan, and Savine Hübgen (2017) show, 
the risk of falling into poverty following unem-
ployment in the United States is one of the 
highest in the Organization for Economic Co-
operation and Development (OECD), more 
than 42 percentage points, whereas in Sweden 
it is 20 percentage points; this difference can 
be partly explained by discrepancies in welfare 
generosity as well as by coverage of unemploy-
ment insurance programs across these two 
countries.

Although the generosity of unemployment 
benefits and related forms of financial support 
in Sweden protect displaced workers and their 
families from negative financial consequences 
of job loss or unemployment in the short term, 
in the long term, policy measures that increase 
the chances of reemployment and shorten the 
duration of unemployment are also relevant. 
Reemployment rates after job displacement 
are approximately 20 percentage points higher 
in Sweden than in the United States, and 
short- and long-term earnings losses are less 
than half as large (OECD 2019). As Antoine 
Bertheau and his colleagues (2022) show, 
thanks to prompt reemployment, only a lim-
ited number of Swedish workers who become 
displaced from their jobs experience long-
term earning losses and their earnings are 
only around 10 percent lower than those ob-
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served pre-displacement. By comparison, in 
the United States, two years after a worker’s dis-
placement, earnings decline on average by 21 
percent (Lachowska, Mas, and Woodbury 2020; 
Quintini and Venn 2013). As explained, the du-
ration of unemployment and the earning losses 
may have consequences not just for parents, 
but also for the health of their children.

Other institutional differences between Swe-
den and the United States that are relevant con-
cern the organization of health-care services. 
Public health-care services in Sweden are uni-
versal and comprehensive, resulting in low lev-
els of socioeconomic inequality in the use of 
health care. Thus, even though the United 
States ranks second highest among OECD 
countries when it comes to out-of-pocket per-
capita spending on health care (OECD 2019), 
these direct household expenditures are much 
lower in Sweden. Estimates of financial hard-
ship associated with out-of-pocket health-care 
payments, the so-called incidence of cata-
strophic spending on health, show that in the 
United States this incidence amounts to 7.4 
percent, in Sweden it amounts to 1.8 percent, 
putting Sweden at the bottom of this ranking. 
Sweden also has a comprehensive institutional 
system that offers a range of services for par-
ents, including parental education, family 
counseling, and maternity centers, and these 
services are not conditional on employment or 
earnings.

Overall, the greater generosity, universal-
ism, and public subsidization of services in 
Sweden than in the United States means that 
Swedish families depend less on employment 
for access to essential goods and services. In 
the United States, both monetary benefits and 
nonmonetary services are often tied to employ-
ment through (subsidized) corporate fringe 
benefits, whereas in Sweden they are largely tax 
financed and provided to all citizens as a social 
right. This means that job loss has broader im-
plications for the health and well-being of 
American families. Moreover, the monetary 
value of subsidized services is far greater for 
low-income (such as jobless) families, and 
these services are more generous in Sweden. 
All of this suggests that the key proximate de-
terminants of infant health—such as income 
and access to health and prenatal care—are 

less affected by job loss in Sweden than in the 
United States.

Against this background, it could be as-
sumed that the effects of job displacement in 
Sweden for individual health may be generally 
limited. However, previous research suggests 
otherwise. Involuntary job loss increases the 
risk of hospitalization due to alcohol-related 
conditions, traffic accidents and self-harm, as 
well as shortened life expectancy (Eliason 2014; 
Eliason and Storrie 2009a, 2009b, 2010). How-
ever, an important and still unanswered ques-
tion remains as to whether the consequences 
of job loss cross over to the next generation.

Data and Methods
We use Swedish longitudinal register data 
available at Umeå SIMSAM Lab (Lindgren et al. 
2016). These data combine information from 
the Medical Birth register, which contains 
health-related information on births in Swe-
den, the Longitudinal Integrated Database for 
Health Insurance and Labor Market Studies 
(LISA), comprising annual educational and 
labor-market data, and the Business and Work-
place register (FAD), including information on 
workplaces. Unique personal identifiers allow 
us to link the data from the different registers 
and the records of children and parents.

For our study, these data have several advan-
tages. First, in contrast to self-reported birth 
weights used in previous studies (Dooley and 
Prause 2005; Lindo 2011), the Medical Birth reg-
ister provides high-quality data on birth out-
comes that are reported by professional obste-
tricians and midwives (Källén and Källén 2003). 
Second, LISA data allow us to link workers to 
workplaces, enabling us to objectively define 
job displacement due to workplace closure 
based on vanishing workplace identifiers and 
worker flows (Fackler, Müller, and Stegmaier 
2018), which represents an improvement over 
previous studies that used self-reported indica-
tors of job loss (Lindo 2011) or examined transi-
tions from employment to unemployment 
(Dooley and Prause 2005). Third, our data in-
clude geographic coordinates, which allows us 
to consider unemployment rates at the level of 
functional regions. We construct functional re-
gions connecting families’ regions of residence 
and employment to reflect opportunities to 
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1. For the online supplement, see https://www.rsfjournal.org/content/10/1/57/tab​-supplemental.

commute and link them to official data on un-
employment rates (Karlsson and Olsson 2006). 
This is an important advantage given that ad-
ministrative boundaries do not necessarily 
overlap with geographic boundaries of com-
muting to work. Moreover, unlike in surveys, 
bias due to sample attrition, losing a follow-up 
for individuals who changed the place of resi-
dence or nonresponse, is not a problem in our 
data.

We selected an analytic sample of children 
born between 1997 and 2017, the maximum ob-
servation period for which data are available 
for all the covariates. The focus on workers with 
children implies that our sample is conditional 
on (future) parents only. This means that we 
cannot consider the health of infants who were 
not born for reasons related to parental job dis-
placement. This issue is addressed by choosing 
an appropriate time window of the analyses 
and further discussed in the final section. If job 
displacement causes postponement of child-
bearing, and these postponement effects are 
stronger among parents whose children’s 
health would be potentially more strongly af-
fected by a job displacement, our results under-
state the genuine negative impact of job dis-
placement on birth outcomes. For children to 
be included, at least one parent must be in paid 
employment during the year before birth. This 
ensures that the parent is at risk of job dis-
placement and that workplace closure does not 
reflect the closure of the parent’s business. We 
separately analyze the effects of job displace-
ment of mothers and fathers. The sample of 
children with complete data is 1,520,473 births 
for maternal job displacement and 1,491,592 
births for paternal job displacement. It is 
somewhat larger for the former because it in-
cludes single mothers who are not married, 
partnered, or cohabiting or cases where no in-
formation is available on the father. In other 
words, we estimate the effects of both maternal 
and paternal job loss in couples, but only the 
effect of maternal job loss if the mother is sin-
gle. Overall, we observe 13,595 and 17,305 job 
displacements of mothers and fathers, respec-
tively. For more detail, see table A.1 and the on-
line supplement: S1 provides detail on the con-

struction of the sample; S2 compares birth 
outcomes in different components of our ana-
lytical sample.1

Birth Outcomes
The Medical Birth register contains a set of rel-
evant indicators of health at birth. In addition 
to birth weight (in grams), we define indicators 
of low birth weight (< 2,500 grams), preterm 
birth (< thirty-seven weeks) and being small for 
gestational age (SGA), a proxy measure of fetal 
growth restriction, as our outcomes. The latter 
refers to a birth weight that deviates more than 
2 standard deviations from what would be ex-
pected given gestational length. The outcomes 
we study in this article are interrelated. Thus, 
studying multiple outcomes within one study 
provides a more comprehensive picture. How-
ever, to some extent these outcomes also have 
differential etiologies (Torche 2011). Adverse 
life course events such as a job displacement 
experienced by a parent are related to maternal 
stress, which may initiate a chain of events 
leading to premature birth (Hobel 2004). For 
instance, maternal stress leads to the produc-
tion of hormones such as cortisol. These hor-
mones are produced in both the mother and in 
the fetus, and they are related to premature 
birth (Goldenberg et al. 2008). Overall, this 
means that job displacement is directly related 
to the risk of a preterm birth. They may also 
lead to a chain of behavioral and biological 
changes such as foregoing prenatal health care 
and adopting less healthy behaviors, which in-
hibit fetal growth. Fetal growth, in turn, affects 
gestational age, and prematurity can result in 
low birth weight. Thus, job displacement can 
be indirectly related to low birth weight. How-
ever, some stressors also reduce birth weight 
independently of gestational age by reducing 
maternal and fetal weight gain during preg-
nancy. Thus, low birth weight may be a func-
tion of prematurity, growth restriction, or both, 
but the proximate biological pathways behind 
prematurity and growth restriction also partly 
differ. Research highlights the role of immuno-
logical processes for prematurity, and the role 
of placental blood flow and fetal nutrition for 
growth restriction (Torche and Rauf 2021).

https://www.rsfjournal.org/content/10/1/57/tab-supplemental
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Maternal and Paternal Job Displacement 
Due to Workplace Closure
Our key treatment is parental job displacement 
due to workplace closure. Research shows dif-
ferential mechanisms driving the effects of ma-
ternal and paternal job losses, and although a 
majority of studies suggest that fathers’ job 
losses are more detrimental (Ruiz-Valenzuela 
2021), some studies suggest the opposite (Car-
neiro et al. 2022). To make sure that our esti-
mates do not mask underlying differences 
across parental gender, we estimate separate 
models corresponding to maternal and pater-
nal job losses. A focus on job displacement due 
to workplace closure reduces issues of reverse 
causality and confounding. Children’s health 
at birth does not lead to workplace closure. Re-
garding confounding, parental characteristics 
that affect birth outcomes (such as a parent’s 
chronic illness) are unlikely to affect the risk of 
experiencing workplace closure (Brand 2015). 
In accordance with established definitions 
(Fackler, Müller, and Stegmaier 2018), we con-
sider a workplace with four or more workers to 
be closed in one year if its identifier disappears 
by the next year and the maximum clustered 
outflow (MCO) of workers across years is less 
than 30 percent of the original workforce. Clus-
tered outflows refer to groups of workers who 
move from one workplace to another over two 
consecutive years, and the MCO is the largest 
outflow. This condition ensures that workers in 
a workplace that disappears do not move to-
gether to a new workplace in large numbers, 
which would indicate, for example, a merger 
rather than a closure. An MCO is not meaning-
ful for workplaces with fewer than four work-
ers, but because most workplaces that disap-
pear belong to this category, we follow Daniel 
Fackler, Steffen Müller, and Jens Stegmaier 
(2018) for our main analysis and consider these 
workplaces closed if all workers move to new 
workplaces or if the new workplace has more 
workers than the closed one. In the sensitivity 
analyses, we examine whether our results differ 
if we exclude workplaces with fewer than four 
workers to account for the fact that the assump-
tion that job displacement is beyond the con-
trol of the individual worker may be less plau-
sible for small workplaces. In addition, 
workplace identifiers that disappeared from 

one year to the next may reappear in later years 
in our data (see table S3 online). Although we 
are confident that our definition, which com-
bines a disappearing workplace identifier with 
worker flow criteria, identifies workplace clo-
sures, in our sensitivity analyses, we combine 
it with that of Marie Gartell, Ann-Christin Jans, 
and Helena Persson (2010) and consider work-
places closed only if, in addition to our previ-
ous criteria, their identifier remains absent for 
two additional consecutive years. Based on 
these definitions, our key treatments—mater-
nal or paternal job displacement in the year be-
fore birth (t-1)—equal one if the respective par-
ent was employed at a closing workplace and 
zero if they were not. This means that the con-
trol group includes children of workers who 
separate from their job for other reasons and 
is not restricted to children of workers who re-
main continuously employed. Thus we avoid 
bias due to conditioning on future outcomes 
(Krolikowski 2018). We have annual data on 
workplace identifiers and identify workplace 
closure as a workplace identifier disappearing 
from one year to the next, that is, between year 
t-1 and t-0, with t-0 being the year of birth. This 
means that it is possible that a job displace-
ment occurred, or a worker was notified of the 
coming displacement, before conception. Nev-
ertheless, the window to postpone childbearing 
is not large, and therefore the selection bias 
should not be substantial.

Regional Unemployment Rates
Our data include identifiers for between sixty 
and seventy-two functional regions, which cor-
respond to U.S. commuting zones. The choice 
of this unit of aggregation is motivated theo-
retically by arguments on the spatial nature of 
job search (Bilal 2021; Eriksson, Hane-Weijman, 
and Henning 2018; Kuhn, Manovskii, and Qiu 
2021) as well as by empirical research showing 
that the effects of aggregate economic condi-
tions for health outcomes tend to be more sub-
stantial at the more aggregate level (Lindo 
2015). The identifiers of functional regions are 
linked to data from the Swedish Public Employ-
ment Agency, which refer to the total number 
of individuals in each functional region and 
year that they are registered as unemployed 
and seeking work at the Swedish Public Em-
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ployment Agency (van den Berg, Paul, and Re-
inhold 2020). Based on these data, we calcu-
lated proportions of the unemployed in the 
total population in the functional region.

Most studies on the moderating role of re-
gional unemployment use it as a continuous 
variable and assumed linear interaction effects 
and common support (Hainmueller, Mum-
molo, and Xu 2019). Instead, we use a more flex-
ible approach and categorize regional unem-
ployment rates measured in year (t-1) into 
quintiles. Regional unemployment rates range 
from 0.58 and 12.87 percent for municipalities 
to 1.28 and 12.87 percent for functional regions 
(for the ranges of the quintiles, see table S4 on-
line). This enables us to conduct separate anal-
yses for five subgroups to show how parental 
job displacement affects children’s birth out-
comes depending on regional unemployment 
rates. Given the absence of theoretical argu-
ments for a specific categorization, we base our 
subgroups on the empirical distribution of re-
gional unemployment rates. We use quintiles 
because they balance the need for a sufficiently 
refined distinction of regional unemployment 
and allow for enough treated and control ob-
servations within each subgroup, enabling us 
to precisely estimate the conditional average 
treatment effects on the treated (CATT). In sen-
sitivity analysis elsewhere, we test coarser (ter-
ciles) or more refined (septiles) categorizations 
(see tables S5 and S6 online).

Theoretical and Empirical 
Estimands of Causal Effects
Our goal is to estimate the causal effects of pa-
rental job displacement due to workplace clo-
sure on birth outcomes of children. Using the 
notation for potential outcomes (Rubin 1974), 
our theoretical estimand (Lundberg et al. 2021) 
for hypothesis H1 can be more precisely de-
fined by averaging (1) the unit-specific causal 
effect δi = Yi(1) − Yi(0), that is, the difference in 
child i’s birth outcome Yi in year t if its mother 
or father had been displaced (Di = 1) instead of 
not displaced (Di = 0) in the year before the 
child’s birth (t-1), over (2) the target population 
of interest. The latter includes all children born 
in Sweden from 1997 to 2017 who had a mother 
or father who experienced job displacement 
due to workplace closure. This corresponds to 

the average treatment effect on the treated 
(ATT) τ1 = E(Yi(1) − Yi(0)|Di = 1). A simple way to 
estimate the ATT of parental job displacement 
would be to calculate the difference in means 
of the observed birth outcomes of children 
born to displaced and nondisplaced parents. 
However, these estimates would only be unbi-
ased if the potential outcomes Yi(0) were un-
conditionally independent of job displacement 
Di. Although this assumption is more plausible 
when focusing on job displacement due to 
workplace closure rather than to job loss in 
general (Lindo 2011), or relative to transitions 
from employment to unemployment (Dooley 
and Prause 2005), child, parental, and work-
place characteristics remain that may causally 
affect the risk of experiencing workplace clo-
sure as well as potential birth outcomes (Brand 
2015), thereby violating the assumption.

To address this issue of confounding, we use 
entropy balancing combined with linear regres-
sion adjustment on the balanced sample as our 
estimation strategy (Hainmueller 2012), relying 
on the conditional independence assumption 
(CIA), that is, Yi(0) being independent of Di af-
ter conditioning on covariates Xi. Similar to 
other reweighting methods, such as propensity 
score matching (PSM), entropy balancing re-
weights the control group observations to bal-
ance the treatment and control group on co-
variates. Unlike PSM, however, it does not 
require the repeated cycle of (re)specifying and 
(re)estimating the propensity score (model), se-
lecting a matching algorithm, and checking for 
balance (Hainmueller 2012, 25), as it computes 
balancing weights to meet prespecified targets. 
In our main analysis, we require a balancing 
tolerance of 0.01 for all covariates in terms of 
mean, variance, and skewness. Moreover, en-
tropy balancing does not result in a redefini-
tion of the parameter of interest because no 
method for defining and restricting common 
support has been established. We perform en-
tropy balancing separately for the job displace-
ment of mothers and fathers and match the 
children of displaced and nondisplaced par-
ents exactly by birth year to account for con-
founding due to the time period affecting the 
risk of job displacement and birth outcomes. 
After entropy balancing, we estimate linear re-
gression models with covariates Xi on the bal-
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anced sample with standard errors clustered at 
the level of mothers to account for any depen-
dencies between siblings. This does not change 
the estimate of the ATT because the covariates 
are mean independent of the treatment, but it 
may further reduce the standard errors. En-
tropy balancing is implemented using the 
-kmatch- ado in Stata 17.1 (Jann 2017).

A crucial step in estimating causal effects 
using a conditioning estimator is to select the 
covariates needed to satisfy the CIA (Morgan 
and Winship 2015). Drawing on insights from 
causal graphs, our adjustment set included 
child, parental, and workplace characteristics 
measured in (t-2) that we assume to be con-
founders, that is, to affect the risk of job dis-
placement and birth outcomes (Elwert and 
Winship 2014). We also took care to avoid pos-
sible bad controls such as infant sex, which 
may be a mediator that is influenced by ma-
ternal stress due to parental job displacement 
and may itself affect birth outcomes (Catalano 
and Bruckner 2005). All variables including 
those covariates considered confounders are 
presented in table S9 in the online supple-
ment. Possible confounders include child 
characteristics such as birth order, which may 
influence parental risk of job displacement as 
well as birth outcomes; parental characteris-
tics, taking into account, for example, parents’ 
educational and labor market biographies or 
family structure; and workplace characteris-
tics such as age, which affect the risk of work-
place closure and also performance (Coad 
2018) and may therefore indirectly affect birth 
outcomes through parents’ stress levels. A 
more detailed rationale for the adjustment set 
and each covariate is provided in appendix 3 
in the online supplement. Any causal interpre-
tation of our results is based on the assump-
tion that after adjustment for these covariates, 
the CIA is satisfied or, equivalently, that no 
further confounding is measured. Most con-
tinuous covariates were included as such, but 
because functional form specifications are 
difficult to justify theoretically, in the sensitiv-
ity analyses we also tested a more flexible 
categorical specification (see tables S7 and S8 
online).

To test hypotheses 2 and 3, we rely on the 
same steps as outlined, but focus on the condi-

tional average treatment effects on the treated 
(CATT) τ2 = E(Yi(1) − Yi(0)|Di = 1, Ui = ui) where 
Ui indicates the quintile of the regional unem-
ployment rate in year (t-1). Entropy balancing 
and regression adjustment are performed as 
previously, but now separately for each quintile 
of the regional unemployment rate. We focus 
on how effects differ between subgroups of 
children defined by regional unemployment 
rates rather than on the treatment effect of a 
joint intervention on Di and Ui, implying that 
any effect heterogeneity we estimate may be ei-
ther due to a joint effect of job displacement 
and regional unemployment or to noncausal 
reasons for effect heterogeneity. For example, 
if children whose parents were displaced in re-
gions with a high level of unemployment have 
worse birth outcomes than children in regions 
with a low level, the discrepancy may be due to 
a causal effect of the regional unemployment 
rates or other characteristics that cause a high 
level of regional unemployment and affect 
birth outcomes.

Results
We start with a description of the sample used 
for the analyses in order to have an overview of 
the socioeconomic profile of children with par-
ents who experienced job displacement (the 
treatment group) and the way they differ from 
children whose parents did not experience job 
displacement (the control group) in table 1. Re-
garding birth outcomes, the differences be-
tween the treatment and control group were 
rather modest. For instance, the incidence of 
low birth weight was 4.1 percent among chil-
dren whose mothers experienced job displace-
ment and 3.9 percent in the control group. The 
proportions corresponding to paternal job dis-
placement were 4.2 percent versus 4.0 percent 
in the treatment and control group, respec-
tively. The proportion of preterm births 
amounted to 6.0 percent among children 
whose mothers experienced job displacement 
and was only 0.4 percentage points lower in the 
control group. The proportions for paternal job 
displacement were 6.1 percent versus 5.6 per-
cent in the treatment and control group, re-
spectively. Regarding small for gestational age, 
among children whose mothers experienced 
job displacement incidence was not elevated, 
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and among children whose fathers experienced 
job displacement the increase was only 0.3 per-
cent.

The descriptive evidence presented in table 
1 also provides us with the sociodemographic 
profiles of the treatment and control groups 
for selected covariates. Children in the treat-
ment group were more likely to be born by 
mothers younger than twenty-five, from an im-
migrant background, and with less educa-
tional attainment. We can also observe that the 
treatment and control groups differ in terms 
of maternal labor-market difficulties, as re-
flected in a higher number of days of unem-
ployment, as well as in a higher amount of un-
employment benefits and social assistance 
received prior to job displacement. Mothers of 
children from the treatment group also had 
lower employment-related incomes and dis-
posable incomes two years prior to birth and 
were more likely to have experienced previous 
job displacement and to be in poorer health, as 
indicated by more days of sick leave. The treat-
ment group includes relatively more children 
with mothers whose firms were younger, 
smaller, and mainly operating in the wholesale 
and retail trade, transportation and storage or 
accommodation and food service activities. 
Only limited differences are found in the re-
gional unemployment rate in the year of birth 
between treated and untreated mothers.

Among children whose fathers experienced 
job displacement, we find similar sociodemo-
graphic differences in terms of country of 
birth, level of educational attainment, and 
prior labor market experience. Similar to moth-
ers, fathers from the treatment group were dis-
advantaged in terms of incomes two years be-
fore birth, previous displacement, as well as 
sickness days. Differences between fathers 
from the treatment and control group regard-
ing firm and workplace characteristics and re-
gional unemployment rates were similar to 
those observed for mothers.

Apart from balancing the characteristics of 
the focal parent losing a job, we also balanced 
for the characteristics of the spouses of these 
persons. For the sake of brevity, these and some 
other variables are not presented in table 1 as 
the differences largely reflect the sociodemo-
graphic profile of the focal parents with the 

same gender. Table S9 in the online supple-
ment shows the complete version of table 1.

The pre-displacement characteristics pre-
sented were used for entropy balancing to ren-
der the children of displaced and nondisplaced 
parents comparable. Before moving to the 
main results, we briefly comment on how 
income-related characteristics changed in the 
year of job displacement to provide an illustra-
tion of what job displacement meant for the 
parental labor-market situation and incomes. 
The following results concern job displace-
ment of parents during the entire period from 
1996 to 2017 rather than just on displacement 
in the year before birth. Even though our re-
search questions do not focus on career out-
comes after job displacement for all parents, 
we consider this description a form of empiri-
cal validation of our analyses. According to the 
evidence provided in table S10 in the online 
supplement, the risk of unemployment and the 
number of days of unemployment increased 
substantially among mothers in the treatment 
group. This was accompanied by a drop in 
earnings and an increase in the income from 
unemployment benefits. However, disposable 
income did not drop, probably partially be-
cause of the substitutional role of unemploy-
ment benefits. Fathers who experienced job 
displacement saw even more substantial in-
creases in the risk of unemployment than 
mothers, but a similarly small decline in earn-
ings. At the same time, income from unemploy-
ment benefits almost doubled in this group. 
We also observed some increases in the income 
from self-employment. Overall, somewhat sur-
prisingly, displaced fathers showed an increase 
in disposable income. These results are consis-
tent with the key points from the institutional 
background section, in which we argue that a 
job displacement in Sweden does not entail 
such a significant reduction in family income 
as in the United States.

In the next step, we applied entropy balanc-
ing procedures to estimate the average treat-
ment effects on the treated of maternal and pa-
ternal job displacement on birth outcomes and 
test hypothesis H1. The results from the analy-
sis of these average effects in Sweden are pre-
sented in figure 1. They show that parental job 
displacement has, on average, zero or small ef-
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Table 1. Descriptive Statistics on Outcomes and Selected Covariates for Treatment and Control Groups Before 
Balancing

Variable Year Categories

Maternal Sample Paternal Sample

Control 
Group

Treatment 
Group

Control 
Group

Treatment 
Group

Child data
Birth weight t-0 3,543 3,524 3,549 3,538
LBW t-0 0.040 0.044 0.039 0.040
PTB t-0 0.058 0.061 0.057 0.061
SGA t-0 0.019 0.020 0.019 0.018
Birth order of child t-0 1 0.445 0.449

2 0.380 0.367 0.396 0.379
3 0.134 0.129 0.140 0.148
>3 0.041 0.055 0.048 0.066

Parent data
Age category t-2 <21 0.034 0.065 0.011 0.015

21–25 0.199 0.250 0.123 0.134
26–30 0.387 0.347 0.329 0.312
31–35 0.285 0.246 0.322 0.308
36–40 0.088 0.083 0.151 0.154
>40 0.008 0.009 0.064 0.077

Country of birth — Sweden 0.886 0.837 0.874 0.806
EU 0.034 0.040 0.034 0.044
Other 0.081 0.122 0.092 0.150

Household status t-2 Single 0.444 0.473 0.403 0.398
Civil status t-2 Married 0.315 0.303 0.340 0.370

Divorced or 
widowed

0.035 0.045 0.034 0.046

Never married 0.651 0.651 0.626 0.584
NUTS region t-2 11 0.257 0.303 0.239 0.296

12 0.159 0.153 0.164 0.152
21 0.084 0.067 0.087 0.065
22 0.135 0.131 0.136 0.140
23 0.205 0.186 0.205 0.180
31 0.074 0.078 0.078 0.077
32 0.036 0.036 0.037 0.039
33 0.051 0.046 0.053 0.050

Education level t-2 ISCED<3 0.073 0.149 0.094 0.156
ISCED 3-4 0.419 0.515 0.500 0.523
ISCED>4 0.508 0.336 0.406 0.321

Registered unemployed t-2 0.187 0.307 0.137 0.251
Days registered unemployed t-2 12.7 25.1 12.9 27.7
Job displacement t-2 0.009 0.025 0.013 0.036
Employment status t-2 Not employed 0.044 0.094 0.023 0.059

Employed 0.952 0.886 0.971 0.904
Self-employed 0.003 0.021 0.006 0.037

Total employment-related 
income, in SEK

t-2 182,068 150,142 264,707 223,231

Wage earnings, in SEK t-2 154,089 118,157 252,028 200,251
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fects on birth outcomes. For mothers, the ef-
fects on birth weight, risk of low birth weight 
and risk of preterm birth point in the expected 
direction but are very small and not statistically 
significant, while the effect on SGA is close to 
zero. For fathers, we find virtually no effects on 
birth weight and low birth weight, a small but 
statistically insignificant increase in the risk of 
preterm birth, and a small but statistically sig-
nificant reduction in the risk of being small for 
gestational age. Thus, we reject hypothesis H1, 
which states that maternal and paternal job 
displacement due to workplace closure has, on 
average, negative effects on birth outcomes.

To test hypothesis H2, we examined the re-
gional differences in the effects of parental job 
displacement. The effects in figure 2 are 
grouped according to quintiles of the func-
tional regions’ unemployment rate (with the 
first quintile having unemployment rates at the 

level of 1 to 3 percent and the fifth quintile at 
the level of 5 to 13 percent). Contrary to hypoth-
esis H2, which states that higher unemploy-
ment rates in functional regions should aggra-
vate the negative effects of parental job 
displacement, we do not observe substantially 
stronger negative impacts of job displacement 
in the higher quintiles. If we only look at the 
size of the estimated risks of low birth weight 
and preterm births, we see a nonlinear pattern, 
in which the risks of adverse birth outcomes 
increase with higher unemployment rates, and 
then decrease again in the top unemployment 
rate quintile.

Hypothesis H2 predicts that the effects 
would be stronger in regions with higher un-
employment rates. Hypothesis H3 claims the 
opposite based on the literature on the social 
norm of unemployment. The results presented 
in figure 2 do not provide support for that hy-

Business income, in SEK t-2 502 2,715 1,365 6,813
Unemployment benefits, in SEK t-2 3,666 6,441 3,449 6,792
Social assistance, in SEK t-2 478 1,181 488 1,396
Disposable income, in SEK t-2 150,413 130,863 203,431 177,741
Sickness days t-2 6.65 8.97 3.21 4.86
Parental leave days t-2 44.34 40.33 10.37 7.80
Industry sector (ISIC code) t-1 A 0.005 0.015 0.012 0.028

B, C, D, E 0.091 0.061 0.244 0.108
F 0.008 0.014 0.060 0.078
G, H, I 0.195 0.343 0.249 0.327
J 0.030 0.038 0.063 0.067
K 0.032 0.022 0.031 0.022
L 0.008 0.015 0.008 0.016
M, N 0.206 0.256 0.190 0.265
O, P, Q 0.382 0.144 0.112 0.038
R, S, T, U 0.043 0.092 0.031 0.052

Age of plant, in years t-1 14.1 4.9 13.6 4.6
Age of firm, in years t-1 13.1 4.1 11.3 3.4
No. of workers at plant t-1 531 70 426 40
Regional unemployment rate t-1 3.78 3.95 3.82 3.94

Source: Authors’ tabulation.
Note: Swedish register data; t = year of birth. Treatment status always measured in t-1. SEK = Swedish krona, ad-
justed to 2008 prices. 

Table 1. (continued)

Variable Year Categories

Maternal Sample Paternal Sample

Control 
Group

Treatment 
Group

Control 
Group

Treatment 
Group
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pothesis either. Overall, based on our evidence, 
both H2 and H3 are rejected, because any pat-
terns that may be discernable are nonlinear 
and not consistent across birth outcomes. 
Hence, none of the results are consistent with 
higher unemployment decreasing or increas-
ing the overall effects. Moreover, most esti-
mates are small and the uncertainty of these 
estimates is quite large compared to the small 
differences between them in terms of point es-
timates.

We carried out sensitivity analyses to test 
whether job displacements lead to decisions 
not to have children, a mechanism that could 
potentially lead to a sample selection bias. Our 
results show that job displacement is not 
strongly related to a probability of not having 
a child after a job loss (see table S11 online). 
The relative risk amount to about 0.004, and 
even though they are statistically significant, 
with our sample of close to one hundred mil-

lion observations, the conventional 5 percent 
statistical significance threshold is not a very 
meaningful indicator of whether the estimates 
are substantively important. The estimates are 
modest in absolute terms, indicating that job 
displacement is associated with an approxi-
mate 0.37 percentage point reduction in the 
probability of childbearing. Hence we do not 
find strong evidence suggesting that workers 
who experience job displacements decide to 
postpone childbearing or refrain from family 
formation altogether in anticipation of adverse 
birth outcomes. We also carried out additional 
analyses comparing birth outcomes of siblings 
before and after a job loss. The results from 
these robustness checks confirm our conclu-
sions (see tables S13 and S14 online).

Discussion
A large body of literature shows that job dis-
placement is harmful for the health of individ-

Figure 1. Effects of Maternal and Paternal Job Displacement due to Workplace Closure on  
Birth Outcomes

Source: Authors’ tabulation.
Note: Swedish register data. LBW = low birth weight, PTB = preterm birth, SGA = small for gestational 
age. Horizontal bars indicate 95 percent confidence intervals. The point estimates and standard errors 
are reported in table A.2.
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uals. This raises the question of the conditions 
under which the effects of job displacement go 
beyond individuals who experience it and affect 
new generations (Brand 2015). This article ex-
amines the effects of parental job displacement 
on birth outcomes using Swedish register data. 
By focusing on parental job displacement due 
to workplace closure, we address potential con-
cerns regarding reverse causality and bias due 
to confounding. The article also examines con-
textual heterogeneity, thereby looking beyond 
population-level average effects that could oth-
erwise mask dissimilar effects across socioeco-
nomic contexts (Aquino, Brand, and Torche 
2022; Torche, Fletcher, and Brand 2022). It con-
ceptualizes context on two levels. First, it pro-
vides evidence of regional heterogeneity within 
Sweden, shedding light on the moderating role 
of reemployment opportunities or the social 
norm of unemployment. Second, it offers sug-
gestions of whether an appropriate social pol-

icy mix might restrict the health-related conse-
quences of job displacement for future 
generations in the United States by comparing 
findings from this study for Sweden with re-
search on the effects of job losses and unem-
ployment on infant health in the United States.

Our findings show that the differences in 
birth outcomes between children of parents 
who experienced job displacements and chil-
dren of parents who were not displaced turn 
out to be quite modest. For instance, the risk 
of low birth weight was 0.3 percentage points 
larger among children whose mothers experi-
enced job displacement than those in the con-
trol group, and the corresponding difference 
concerning paternal job loss was close to zero. 
To place these differences in comparison with 
the United States, Jason Lindo (2011) shows that 
in the United States, the differences in the risk 
of low birth weight between infants whose fa-
thers experienced job displacement and those 

Figure 2. Effects of Paternal and Maternal Job Displacement due to Workplace Closure on Birth 
Outcomes by Unemployment Rates in Functional Regions

Source: Authors’ tabulation.
Note: Swedish register data. LBW = low birth weight, PTB = preterm birth, SGA = small for gestational 
age. Horizontal bars indicate 95 percent confidence intervals. Point estimates and standard errors are 
reported in table A.3.
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who did not amounted to 1.8 percentage points. 
That study did not examine the effects of ma-
ternal job loss. The estimates from Helen 
Scharber (2014) based on administrative re-
cords for Texas suggest that a difference be-
tween the risks of low birth weight among em-
ployed and unemployed mothers of 3 
percentage points. Regarding the results from 
analyses that treated birth weight as a continu-
ous outcome, David Dooley and Joann Prause 
(2005) find an effect of maternal unemploy-
ment on birth weight of -185 grams, which com-
pares with -6 grams in our study, which is close 
to an effect of paternal job displacement of 23 
grams that Samantha Gailey and her colleagues 
(2021) in Denmark report. Hence, the effects 
observed in Sweden are at least an order of 
magnitude lower compared to the U.S. Since 
studies focused on the U.S. quoted here adopt 
a research design similar to ours, in that the 
focus is on involuntary job losses and methods 
for causal inference, it is unlikely that the dis-
parities in the findings are driven by method-
ological differences. What does the compari-
son of the results for Sweden and the United 
States tell us about the role of the policy con-
text in shaping the effects of job displacement 
on infant health or the intergenerational trans-
mission of social inequalities more generally?

These results could be related to how job 
loss affects the economic situation of individu-
als and their families in Sweden, a country with 
a relatively generous safety net, universal 
health care, and policies that shorten the dura-
tion of unemployment. Reflecting on these 
findings might be particularly useful for im-
proving the social and living conditions in the 
United States, where support for families, in-
cluding those families with unemployed par-
ents, is far more limited than in the Nordic 
countries. Combined with research that high-
lights the importance of supporting unem-
ployed parents (Kessler and Hevenstone 2022; 
Noghanibehambari and Salari 2020), our find-
ings suggest the importance of a social policy 
mix that improves the situation of the unem-
ployed and their families, thus restricting the 
health-related consequences of job displace-
ment for future generations.

Exploring regional differences of the effects 
of parental job displacement, we tested theo-

retical hypotheses related to, first, expected 
chances of parental reemployment and, sec-
ond, the social norm of unemployment. We 
found no monotonic increase or decrease in 
the magnitude of the effects of parental job 
displacement across unemployment rates 
measured at the level of functional regions. 
Hence we could not accept any of these two 
theoretical hypotheses as a complete explana-
tion of the observed empirical patterns. Our 
findings may be related to the policy in Swe-
den, where the government offsets most of the 
municipal and regional revenues that are lost 
(André et al. 2021). Again, this is different from 
Anglo-Saxon contexts (Glasmeier 2000), raising 
questions on how policies that reduce regional 
inequalities in the United States could poten-
tially help individual workers and their chil-
dren. Recent research in the United States 
shows substantial geographic variation in so-
cial and living conditions (Chetty et al. 2014; 
Galster and Sharkey 2017) and highlights how 
exposure to differential geographic contexts 
matters for children’s life chances (Chetty, 
Hendren, and Katz 2016). Our findings demon-
strate that it is possible to create welfare state 
settings that provide limited health penalty for 
job displacements not only on average, but 
also for most of the population, including 
those who happened to be born in more disad-
vantaged geographic areas.

Although this study has a number of 
strengths, it is not without weaknesses. Most 
important, our analyses assume that job dis-
placements do not have spillover effects on par-
ents who are themselves not displaced but who 
share the same residential location as the dis-
placed parents. Recent research raises doubts 
as to whether such an assumption is valid, par-
ticularly when job losses are concentrated in 
time and space (Gassman-Pines, Gibson-Davis, 
and Ananat 2015). Thus our estimates may be 
biased because birth outcomes might also be 
affected by the job losses of parental peers, 
coworkers, or neighbors. In addition, our anal-
yses focus on parents but do not consider cou-
ples who may have decided to postpone parent-
hood or who separated as a consequence of job 
displacement. Research shows that such re-
sponses in families are not uncommon (Di 
Nallo et al. 2022), also in the Swedish context 



r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	 c o n s e q u e n c e s  o f  pa r e n t a l  j o b  d i s p l a c e m e n t  f o r  i n fa n t  h e a l t h  	 7 3

(Eliason 2012). Couples who decided not to stay 
together due to a job displacement (and there-
fore decided not to have children) may repre-
sent a particularly vulnerable group, less well 
equipped with the economic or psychological 
resources to handle a family crisis. Thus, the 
effects of job displacement on birth outcomes 
may have been stronger for this group, had they 
decided to have children, than for the group 
that did have children and for whom we ob-
serve birth outcomes.

Despite these limitations, this study offers 
a number of important insights, particularly 
from the perspective of countries such as the 
United States that have room for improving use 
of economic resources for the sake of the future 
generations. This study finds that parental job 
displacement has zero or small average effects 
on health at birth in Sweden, and that these ef-
fects do not vary systematically depending on 
contextual unemployment rates. The nonexis-
tent or small average effects are in line with 
other studies from Sweden and Denmark (Gai-
ley et al. 2021; Högberg, Baranowska-Rataj, and 
Voßemer 2023; Mörk, Sjögren, and Svaleryd 
2020), but diverge strongly from the large ef-
fects found in comparable studies from the 
United States (Dooley and Prause 2005; Lindo 
2011; Scharber 2014). We argue that this par-
tially reflects differences in labor-market policy 

and welfare state characteristics. Relative to the 
United States, Swedish (and Danish) labor mar-
ket policies facilitate better reemployment op-
portunities and buffer negative income shocks 
following job loss or unemployment (Brady, 
Finnigan, and Hübgen 2017; DiPrete 2002; 
Gangl 2006), and more generous and universal 
welfare states make access to essential goods 
and services less dependent on employment 
and earnings (Brady and Bostic 2015; Marical et 
al. 2006). This in turn suggests that the negative 
effects of parental job loss or unemployment 
on infant health found in the United States 
could potentially be reduced by social policies, 
a conclusion further supported by research 
showing the strong positive effects of social 
policies on infant health among disadvantaged 
groups in the country (Strully, Rehkopf, and 
Xuan 2010). This raises the question whether 
adopting appropriate policies could provide in-
stitutional conditions under which children 
born in families exposed to job displacement 
are not negatively affected by economic adver-
sity. Our results also show that these patterns 
are universal and are also present in the most 
disadvantaged regions with high unemploy-
ment rates. Thus, social policies may be benefi-
cial in terms of reducing inequalities, not only 
across socioeconomic groups but also across 
spatial contexts.
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Table A.1. Information on Variables Used in the Analyses 

Variable Description

Child Outcomes
Birth weight, in grams Birth weight, in grams
Low birth weight (LBW) Dummy coded. Birth weight < 2500 grams
Preterm birth (PTB) Dummy coded. Born before week 37
Small for gestational age (SGA) Small for gestational age

Treatment
Parental job displacement 1 = Job displacement due to workplace closure 
Conditions Only workers with paid employment as their main source of income are 

included. Self-employed and non-employed are excluded.
Only children with complete data on all three birth outcomes are included.
For analyses of father’s job displacement, only children born to mothers 

who are not single are included.

Child data
Birth year Child birth year, categorical, range 1997–2017
Birth order of child Birth order of child, 4 categories. 

1,2,3 = 1,2,3. 
>4 = 4

Parent data – Socio-demographics
Age category Parent age, recoded into six categories

<21, 21–25, 26–30, 31–35, 36–40, >40
Country of birth Three categories: Sweden, Europe, outside Europe
NUTS region 8 categories, one for each NUTS3 region. 
Household status Dummy coded. 1 = Does not live with anyone aged 18 years or more.
Civil status Three categories: Married, divorced/widowed, never married
Education level Three categories: <ISCED 3, ISCED 3-4, >ISCED4

Parent data – Employment
Registered unemployed Dummy coded: 1 = Registered at unemployment office. 
Days registered unemployed Number of days registered at unemployment office
Job displacement Job displacement due to workplace closure in t-2
Employment status Three categories: Not employed, employed, self-employed
Sickness days Number of days on paid sickness leave
Parental leave days Number of days on paid parental leave
Parent data – Income
Total employment-related  

income, in SEK
Total employment-related income, including social transfers, in SEK. 

Adjusted to consumer price index based on 1996 prices.
Wage income, in SEK Income from paid employment, in SEK. Deflated with consumer price 

index to 1996 prices
Business income, in SEK Income from own business, in SEK. Deflated with consumer price index to 

1996 prices
Unemployment benefits, in SEK Income from unemployment insurance, in SEK. Deflated with consumer 

price index to 1996 prices
Social assistance, in SEK Income from social assistance, in SEK. Deflated with consumer price 

index to 1996 prices
Disposable income, in SEK Total disposable income, in SEK (net of transfers and taxes). 

Individualized from household disposable income. Deflated with 
consumer price index to 1996 prices

Author: in-text mention for Table A.1 is missing, please sup-
ply
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Table A.2. Effects of Parental Job Displacement on Birth Outcomes (Estimates for Figure 1)

Birth Weight LBW PTB SGA

Sample mean of outcome 3,542.85 0.0399 0.0580 0.0191
Mother’s job displacement ATT –6.087 0.0030 0.0021 0.0004

SE 5.463 0.0020 0.0023 0.0012
N (treated) 13,595 13,595 13,595 13,595
N (controls) 1,506,670 1,506,670 1,506,670 1,506,670
Father’s job displacement ATT 0.208 0.0001 0.0034 –0.0021*

SE 4.737 0.0017 0.0020 0.0010
Sample mean of outcome 3,549.31 0.0387 0.0569 0.0185
N (treated) 17,305 17,305 17,305 17,305
N (controls) 1,474,287 1,474,287 1,474,287 1,474,287

Source: Authors’ tabulation.
Note: SE = cluster robust standard error, clustered on mothers. LBW = low birth weight; PTB = preterm 
birth; SGA = small for gestational age. Birth weight is measured in grams, LBW, PTB, and SGA are bi-
nary variables, coded 1 when the outcome is observed.
* p < .05; ** p < .01; *** p < .001 

Parent data – Workplace and  
firm level 

Industry sector (NACE code) Industry sector of workplace, 10 NACE categories: A: Agriculture, forestry 
and fishing; B, C, D, and E: Manufacturing, mining and quarrying and 
other industries; F: Construction

G, H, and I: Wholesale and retail trade, transportation and storage, 
accommodation and food service activities; J: Information and 
communication; K: Financial and insurance activities; L: Real estate 
activities; M and N: Professional, scientific, technical, administration and 
support service activities

O, P, and Q: Public administration, defense, education, human health and 
social work activities; R, S, T, and U: Other services

Age of workplace, in years Age of workplace (current year – year of establishment)
Age of firm, in years Age of firm (current year – year of establishment)
No. of workers at workplace Number of workers at workplace

Regional data
Regional unemployment rate Functional labor market regions unemployment rate in t-1

Moderating variables
Regional unemployment rate 

quintile
Functional labor market regions’ unemployment rate in t-1, grouped into 5 

quantiles. Unemployment rate defined as total number of unemployed 
individuals as a proportion of the total population of the region.

Source: Authors’ elaboration.

Table A.1. (continued) 

Variable Description
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Table A.3. Effects of Parental Job Displacement on Birth Outcomes by Regional Unemployment Rate 
Quintile (Estimates for Figure 2)

Birth Weight LBW PTB SGA

Mother’s job displacement
 Quintile 1 CATT –2.918 0.0016 –0.0002 –0.0009

SE 10.498 0.0036 0.0043 0.0024
Quintile 2 CATT 6.941 0.0030 0.0017 –0.0058*

SE 11.658 0.0042 0.0048 0.0025
Quintile 3 CATT –13.963 0.0055 0.0042 0.0028

SE 12.614 0.0044 0.0051 0.0031
Quintile 4 CATT –15.282 0.0016 0.0080 0.0017

SE 12.705 0.0043 0.0052 0.0030
Quintile 5 CATT –6.808 0.0029 –0.0021 0.0030

SE 10.737 0.0037 0.0043 0.0027
N (treated) 13,595 13,595 13,595 13,595
N (controls) 1,506,670 1,506,670 1,506,670 1,506,670

Father’s job displacement
 Quintile 1 CATT 17.699 –0.0041 –0.0016 –0.0035

SE 9.065 0.0030 0.0036 0.0020
Quintile 2 CATT 1.474 –0.0010 0.0084 –0.0023

SE 10.427 0.0035 0.0044 0.0024
Quintile 3 CATT –13.008 0.0016 0.0090* –0.0012

SE 10.224 0.0037 0.0045 0.0025
Quintile 4 CATT –11.272 0.0050 0.0008 –0.0018

SE 11.059 0.0040 0.0045 0.0026
Quintile 5 CATT 1.219 0.0003 0.0016 –0.0020

SE 9.520 0.0032 0.0039 0.0022
N (treated) 17,305 17,305 17,305 17,305
N (controls) 1,474,287 1,474,287 1,474,287 1,474,287

Source: Authors’ tabulation.
Note: See table A.2.
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Changes in household composition are disrup-
tive events in the lives of children. Social scien-
tists have long been interested in how father 
absence and changes in parents’ romantic re-
lationships affect children’s well-being and out-
comes (Cavanagh and Fomby 2019; McLana-
han, Tach, and Schneider 2013). A growing, but 
still relatively small, literature explores how 
children’s residence in shared households and 
exposure to changes in household composition 
are associated with longer-term outcomes 
(Harvey 2020; Perkins 2019). Looking beyond 

Heterogeneous Household 
Change Among Children
Kristin L.  Perkins

Family instability has negative consequences, on average, for child and adolescent behavior, cognitive 
scores, and educational attainment. Beyond changes involving parents, many children experience household 
changes involving extended family and nonrelatives. These children are less likely to graduate from high 
school and complete some college than those who experience no such changes. Research finds small or insig-
nificant negative consequences of these changes among Black children. I estimate heterogeneous effects of 
household changes involving parents, extended family, and nonrelatives on educational attainment among 
Black children based on the likelihood of such changes. Black children least likely to experience changes ex-
perience stronger negative effects on educational attainment than those moderately and most likely to do so. 
Black children who are least and moderately likely may be more negatively affected in terms of some college 
completion relative to Black children who are most likely to experience this type of household change.

Keywords: children, household change, educational attainment

H e t e r o g e n e o u s  H o u s e h o l d 

C h a n g e  A m o n g  C h i l d r e n

parents to examine whether the arrival and de-
parture of nonparent members of children’s 
households is related to their longer-term out-
comes is a step forward in research on chil-
dren’s developmental environments. Despite 
increasing attention to heterogeneity in the ef-
fect of parental divorce and other types of dis-
ruptive events (Aquino, Brand, and Torche 
2022; Torche, Fletcher, and Brand 2024, this is-
sue), sociologists and social scientists more 
broadly have not yet explored heterogeneous 
effects resulting from the disruption of changes 
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in household composition involving both par-
ents and nonparents.

I build on two strands of recent research in 
this article, combining a focus on changes in 
household composition beyond parents and 
their romantic partners with the approach of 
other recent research considering heteroge-
neous effects of parental divorce on children’s 
educational attainment. I accomplish this with 
data from the Panel Study of Income Dynamics 
(PSID), a longitudinal, nationally representa-
tive survey of families and households collect-
ing data since 1968. I estimate propensity 
scores and use matching-smoothing estimates 
and linear probability models to assess whether 
the effect of changes in household composition 
involving parents, nonparents, or parents and 
nonparents differs across the population. Spe-
cifically, are children with a low propensity to 
experience household change more or less neg-
atively affected by the change than children 
with a high propensity to experience household 
change in terms of high school graduation and 
some college completion? I estimate heteroge-
neity for Black children, both because research 
on family instability finds small or null effects 
among Black children (Brand et al. 2019b; Ca-
vanagh and Fomby 2019) and because recent 
evidence demonstrates that family structures 
and family processes differ by racialized group 
(Cross 2020; Williams and Baker 2021).

My findings suggest that the effects of 
changes in household composition involving 
parents, nonparents, and both parents and 
nonparents may differ by the propensity to ex-
perience household change. The negative con-
sequences of changes involving only parents, 
only nonparents, and changes involving both 
parents and nonparents, on educational attain-
ment may be larger among Black children who 
are less likely to experience such changes 
whereas the negative consequences may be 
smaller in magnitude for Black children who 
are more likely to experience such changes. 
These findings suggest that a group of Black 
children may in fact be disadvantaged by 
changes in household composition, nuancing 
research concluding that all Black children are 
relatively unaffected by family instability. The 
findings thus add to a growing literature on 
heterogeneous effects of disruptive events. Fur-

ther, the results finding significant negative ef-
fects among a subgroup of Black children sup-
port recent arguments (Cross 2021) calling for 
more research on how family processes differ 
and have different effects within racialized 
groups.

Motivation and Ob jective
This article builds on two strands of recent re-
search: one exploring the consequences of 
changes in household composition for chil-
dren’s educational attainment and a second es-
timating heterogeneous effects of family dis-
ruption on educational attainment. 
Demographers and family sociologists have es-
tablished that family instability, defined as pa-
rental relationship dissolution and repartner-
ing, has negative consequences, on average, for 
child and adolescent behavior, cognitive scores, 
and educational attainment (Cavanagh and 
Fomby 2019). Approximately 35 percent of chil-
dren live with an extended family member at 
some point during childhood (Cross 2018); 
shared households that include adults other 
than the head of household and their romantic 
partner experience frequent changes in com-
position (Pilkauskas 2012). Thus, beyond 
changes in parental relationships, a substantial 
share of children experiences changes in 
household composition involving extended 
family members and nonrelatives (Perkins 
2017; Raley et al. 2019). Our limited understand-
ing of how these changes affect children and 
adolescents makes this a very active area of re-
search. Among young children, those who ex-
perience changes in household composition 
involving nonparents have worse cognitive out-
comes than children with stable households 
(Mollborn, Fomby, and Dennis 2012). Children 
who experience three types of changes in 
household composition, those involving par-
ents only, nonparent extended family members 
and nonrelatives only, and both parents and 
nonparents, are less likely to graduate from 
high school and enroll in postsecondary educa-
tion and more likely to have a child as a teen-
ager compared with children who experience 
no changes in household composition during 
childhood (Perkins 2019, 2023). A negative ef-
fect, on average, could mask positive effects 
for some children and negative effects among 
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others, especially where the estimates are im-
precise.

Household changes are motivated by a 
range of different characteristics and trigger 
events, and children and families may be more 
or less likely to anticipate such changes. Expe-
riencing the divorce of one’s parents has nega-
tive effects on children’s cognitive and socio-
emotional skills and prompts young adults to 
leave home because of conflict and have non-
marital births (Cherlin, Kiernan, and Chase-
Lansdale 1995; Kim 2011). These negative con-
sequences, among others (Amato 2010), 
however, are not uniformly experienced across 
the population. Disruptive events including di-
vorce, job loss, home loss and eviction, health 
shocks and deaths, and violence and incarcera-
tion are not equally harmful across groups 
(Aquino et al. 2022; Torche, Fletcher, and Brand 
2024, this issue). Most relevant to this article, 
recent research has uncovered substantial het-
erogeneity by race, education, and propensity 
to experience divorce in the effects of divorce 
and family instability involving parental ro-
mantic relationships on child outcomes. Fam-
ily instability has stronger associations with 
delinquent behavior, age at first nonmarital 
sex, and age at first nonmarital birth among 
White than among Black adolescents (Fomby, 
Mollborn, and Sennott 2010). A similar pattern 
is evident for educational outcomes: parental 
divorce lowers the probability of high school 
completion, college attendance, and college 
completion among White children, but effects 
are close to zero and nonsignificant among 
non-White children (Brand et al. 2019b). Chil-
dren of more educated parents experience 
larger negative effects on the probability of 
their college completion after parental divorce 
than children of less educated parents (Ber-
nardi and Radl 2014). The effect of parental di-
vorce on children’s educational attainment var-
ies by the likelihood of divorce occurring: 
children who are least likely to experience pa-
rental divorce, and therefore, perhaps, least 
likely to expect it, appear to be more disadvan-
taged by divorce than children who have a 
higher propensity to experience divorce in 
terms of probability of high school completion, 
college attendance, and college completion 
(Brand et al. 2019a).

Given these findings of heterogeneity in the 
effect of family instability on children and ado-
lescent outcomes, it may follow that the effects 
of other types of household change also vary 
across children. I estimate how exposure to 
changes in household composition involving 
parents and extended family and nonrelatives 
differentially affects educational attainment ac-
cording to the likelihood of experiencing such 
changes. Selection into family structure and 
household changes may differ by race and re-
cent evidence supports the conclusion that 
family structure operates differently by race, 
with time spent living in a two-biological-
parent family less beneficial for Black children 
compared with White children in terms of on-
time high school graduation (Cross 2020). Mar-
riage is also less protective against poverty for 
Black mothers compared with White and 
Latinx mothers (Williams and Baker 2021). 
Household composition beyond the nuclear 
family, selection into changes in household 
composition, and the effects of these changes 
may differ by race (Cross 2018; Mollborn et al. 
2012; Perkins 2017, 2019) and our predictions of 
such changes and estimates of their effects 
should account for different selection mecha-
nisms.

One finding motivating this analysis is that 
the effect of household change on educational 
attainment is consistently negative among 
White children but imprecisely estimated 
among Black children (Perkins 2019). This re-
sult suggests that there could be positive effects 
of household change for some Black children 
and negative effects for other Black children 
based on the types of household change they 
experience, other characteristics of these chil-
dren and families, or their propensity to experi-
ence such changes. Rather than speculatively 
choosing a particular dimension across which 
the effects of household change may vary, such 
as gender, income, or education, which may or 
may not represent the most meaningful varia-
tion across the population (Aquino et al. 2022), 
I estimate heterogeneous effects of three types 
of household change by the propensity of chil-
dren to experience each type of household 
change. There are at least two potential expla-
nations for heterogeneous effects of disruptive 
events across the population (Aquino et al. 
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1. My sample includes individuals whose families were originally part of the Survey of Economic Opportunity 
(SEO) sample, families within 200 percent of the federal poverty level in 1967. Including the SEO sample means 
that African Americans are adequately represented in the PSID and permits analysis of heterogeneity by pro-
pensity to experience household change.

2022; Torche, Fletcher, and Brand 2024, this is-
sue). The first is a cumulative disadvantage 
pathway whereby negative effects of disruptive 
events are stronger for individuals who are 
more likely to experience them because these 
individuals have fewer resources to buffer 
against a disruption. Alternatively, a floor effect 
is possible whereby individuals whose disad-
vantages predispose them to experiencing dis-
ruptive events may not be adversely affected by 
any one given disruption because of general 
instability in their lives. The second proposed 
pathway, whereby those least likely to experi-
ence a disruptive event are most negatively af-
fected by it, is a path of non-normative and un-
expected shocks. When individuals who are 
unlikely to experience a parental divorce, job 
loss, health shocks, or other disruptive event 
do in fact face disruption, they may be poorly 
equipped to adjust to the change or may feel 
stigma, worsening the negative effect of the dis-
ruption (Aquino et al. 2022).

I explore heterogeneous change in house-
hold composition and the effect of such 
changes on educational attainment. Unlike re-
search finding small or no negative effects of 
family instability and parental divorce on Black 
children’s outcomes, I find that Black children 
who are less likely to experience changes in-
volving parents and changes involving parents 
and nonparents have significantly lower edu-
cational attainment. The stronger negative ef-
fects among low-propensity Black children are 
consistent with the unexpected events explana-
tion of heterogeneous effects. Even low-
propensity Black children may have fewer re-
sources supporting educational attainment 
other than a stable family that is disrupted by 
household change.

Data
I use data from the PSID to examine heteroge-
neous household change and educational at-
tainment. The PSID collected data from a na-
tionally representative sample of approximately 
4,800 families in 1968 and the study has added 

children and grandchildren of original sample 
members as they form their own independent 
households. There are now more than eighty 
thousand individuals who are captured in at 
least one wave of the study (PSID 2019). I use 
data from the 1968 through the 2019 waves of 
the study. The PSID surveyed respondents an-
nually from 1968 through 1997 and biennially 
since 1997. Children enter my sample in the 
first year that they appear in the PSID, soon af-
ter they are born, and I must observe them over 
time to track changes in household composi-
tion during childhood and their educational at-
tainment by age twenty, measured as high 
school completion (completed at least twelve 
years of education) and some college (at least 
thirteen years). My sample includes Black indi-
viduals born between 1968 and 1999.1

I use household roster data collected at ev-
ery survey wave to identify the relationship be-
tween each household member and the focal 
child and track, across waves, who enters and 
leaves the child’s household. The first step is 
using parent pointers and the relationship to 
head variables to identify the relationship be-
tween each household member and the head 
of household. Then I use the relationships be-
tween head and all other household members 
and the parent pointers to infer the relation-
ship between each child and every other person 
in the household. Most households in the PSID 
contain only one family unit, but for the ap-
proximately 10 percent of households that con-
tain more than one family unit I must use the 
variable identifying the relationship between 
heads of different family units to infer relation-
ships within households, but across family 
units. I use a four-category measure of expo-
sure to household change involving parents, 
extended family, and nonrelatives based on ob-
serving children’s households through age sev-
enteen: first, experienced household changes 
involving only parents and stepparents; sec-
ond, experienced household changes involving 
only nonparents (that is, adult siblings age 
twenty-five and older, and extended family and 
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2. Christina Cross (2018) finds that more than one-third of children lived with an extended relative at some point 
during childhood and that coresidence often occurs simultaneously with more than one type of extended family 
member, further justifying an approach that considers household members beyond parents.

nonrelatives, including children and adults); 
third, experienced household changes involv-
ing both parents and nonparents, and, fourth, 
experienced no household changes. It is diffi-
cult to know whether the changes children are 
experiencing are considered good or bad: I con-
ceptualize changes in household composition 
as disruptions in children’s environments that 
may be stressful and require a period of adapta-
tion, regardless of whether they bring more re-
sources to or subtract resources from children’s 
households. These categories are admittedly 
coarse, but they capture different levels of vola-
tility children experience.

Readers are naturally curious about the ef-
fects of parent (or grandparent) exit versus en-
trance, for example, but children rarely experi-
ence only one type of change during childhood. 
I measure change rather than exit and entrance 
because for most children I cannot isolate one 
type or direction of change in an analysis that 
uses household composition across childhood 
to predict an outcome in young adulthood. In 
my sample, among children who had a parent 
leave their household, 57 percent also had a 
parent join, and 32 percent had a parent leave 
more than once. Among children who had a 
parent join their household, 75 percent also 
had a parent leave. Of the children in my sam-
ple who had a nonparent join their household, 
91 percent also experienced a nonparent leave, 
and 65 percent experienced nonparent exits 
more than once. Of those who had a nonparent 
leave the household, 87 percent had a nonpar-
ent join and 60 percent experienced two or 
more nonparent entrances. Even if I limited 
my sample to children who experienced a par-
ent leave only once and no parents join to esti-
mate a “cleaner” effect of parental relationship 
dissolution, I would still have to account for 
the 62 percent of these children who had a non-
parent join and the 56 percent who had a non-
parent leave their household.2 Therefore, I 
choose to model these events as categories of 
changes rather than exits or entrances because 
so few children experience an exit, or entrance, 
in isolation. Modeling exits or entrances in iso-

lation would require either that I restrict my 
sample to the few children who experience 
only one type of change or that I ignore the 
complexity that characterizes the majority of 
children’s households and developmental en-
vironments (for more, see Perkins 2019, 2023; 
DeLuca, Papageorge, and Boselovic 2024, this 
issue).

Method
Assessing heterogeneity in household change 
and its effects on high school graduation and 
some college completion requires estimating 
each child’s likelihood of experiencing changes 
involving parents, changes involving nonpar-
ents, and changes involving both parents and 
nonparents. I begin by using the matching-
smoothing method to estimate heterogeneous 
treatment effects (Xie, Brand, and Jann 2012). 
This method involves four steps (Jann, Brand, 
and Xie 2007). First, I restrict my sample to chil-
dren who experienced at least one change in-
volving parents only (treatment) and children 
who experienced no household changes (con-
trol). I estimate propensity to experience par-
ent change using a logit model with the set of 
baseline covariates. Because household change 
can occur anytime during childhood, I must re-
strict pretreatment covariates to those available 
at baseline. This is a trade-off: pretreatment co-
variates alone do not adjust for time-varying 
confounders associated with both household 
change and educational attainment, but by 
limiting covariates to those observed at base-
line I also avoid conditioning on endogenous 
variables, which could bias my estimates of the 
effect of household change. These models in-
clude baseline characteristics of the child (sex, 
indicator for living with married parents, indi-
cator for parent head of household, indicator 
for having an older sibling, year of entry into 
PSID, whether the child’s family joined the 
PSID as part of the SEO sample), characteristics 
of the head of household at baseline (sex, age, 
educational attainment, employment status, 
indicator for residence in the south), and char-
acteristics of the household at baseline (home-
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3. Descriptive statistics by the three propensity score strata within each treatment condition are shown in table 
A.2.

ownership, household income, poverty status, 
household size, number of children in the 
household). Results from these logit models es-
timating propensity scores are shown in table 
A.1.

The second step, after predicting a propen-
sity score, is matching treated to control units 
using kernel matching. Third, I plot the differ-
ence in high school graduation and some col-
lege completion between treated and control 
units against a continuous representation of 
the propensity score. Fourth, I apply a local 
polynomial regression to visualize a nonpara-
metric smoothed curve for the difference in 
educational attainment between those who ex-
perience at least one parent change and those 
who experience no household changes as a 
function of the propensity score. I repeat these 
four steps for two other treatment categories: 
household changes involving nonparents and 
household changes involving parents and non-
parents. Following these four steps produces 
figures showing the observed differences in 
high school graduation and some college com-
pletion between children who experienced one 
of three types of changes in household compo-
sition and those who experienced no changes. 
Patterns evident in these figures inform the 
second part of my strategy for estimating het-
erogeneous effects: using linear probability 
models to regress indicators for high school 
graduation and some college completion on 
household change within propensity score 
strata.

Based on the matching-smoothing figures 
and the propensity score prediction models, I 
group individuals into three propensity score 
strata and estimate stratum-specific treatment 
effects. I specify eighteen linear probability 
models regressing an indicator for high school 
graduation or some college completion on an 
indicator for one of three types of household 
change (parent change, nonparent change, 
both parent and nonparent change; reference 
group experienced no household changes), 
separately by likelihood to experience the given 
type of change (least likely, moderately likely, 
most likely). These models include only one co-

variate: the propensity score estimate of the 
probability that the individual experiences the 
given type of household change (following 
Brand et al. 2019a). To check the robustness of 
these eighteen models, all of which have rela-
tively small sample sizes, I specify a second set 
of six regression models (three types of house-
hold change, two education outcomes), inter-
acting the type of household change with indi-
cator variables for moderate and high 
propensity to experience the given type of 
change (low propensity is the reference group). 
These models pool the sample for each type of 
change, increasing precision while still allow-
ing the treatment effect to differ by propensity 
to experience household change.

Results
Table 1 shows, descriptively, how baseline 
child, head of household, and household char-
acteristics differ among Black children in each 
of the four categories of household change.3 
Only 13 percent of Black children experience no 
changes in household composition involving 
parents or nonparents during childhood. Expe-
riencing changes involving only parents is even 
less common, at 12 percent. A much larger 
share, 30 and 45 percent, experience changes 
involving nonparents or changes involving 
both parents and nonparents. Thus the modal 
category among Black children is experiencing 
household changes involving both parents and 
nonparents during childhood.

Most children in the no-change category live 
with married parents, at least one of whom is 
employed. The no-change category is more 
privileged, on average, than the change catego-
ries, but even within this relatively privileged 
category, the homeownership rate is rather low 
and poverty rate high. Most children in the 
parent change category experience one or two 
changes involving parents during childhood. 
Eighty-five percent of the children in the parent 
change group experience at least one parent 
exit, 20 percent experience parent exits twice, 
and 50 percent experience at least one parent 
entrance. Compared with children in the no-
change category, a smaller share of children in 
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Table 1. Descriptive Statistics

 
Overall

Mean (SD)
No Change
Mean (SD)

Parent 
Change

Mean (SD)

Nonparent 
Change

Mean (SD)
Both Change

Mean (SD)

Household change category
Change in parents 0.12 0.00 1.00 0.00 0.00
Change in nonparents 0.30 0.00 0.00 1.00 0.00
Change in both parents and 

nonparents
0.45 0.00 0.00 0.00 1.00

No change 0.13 1.00 0.00 0.00 0.00

Educational attainment
High school graduation 0.76 0.80 0.87 0.75 0.72
Some college 0.29 0.48 0.40 0.26 0.23

Baseline characteristics
Child sex (female=1) 0.47 0.48 0.45 0.49 0.46
Child lives with married parents 0.41 0.71 0.67 0.30 0.32
Child’s parent is head of household 0.74 0.99 1.00 0.65 0.66
Child has an older sibling 0.59 0.64 0.63 0.66 0.52

Characteristics of head of household
Sex (female=1) 0.47 0.27 0.31 0.59 0.50
Age 33.70 (12.47) 29.24 (5.89) 27.91 (6.07) 36.13 (12.97) 34.93 (13.92)
Education 

Less than high school 0.44 0.26 0.17 0.49 0.53
High school diploma 0.36 0.38 0.44 0.38 0.32
Some college 0.13 0.17 0.32 0.10 0.10
Bachelor’s or more 0.06 0.19 0.07 0.04 0.04

Employment
Employed 0.82 0.96 0.88 0.80 0.78
Unemployed 0.10 0.03 0.10 0.11 0.11
Retired or disabled 0.08 0.01 0.02 0.09 0.11

Marital status 
Married 0.51 0.71 0.67 0.38 0.48
Single 0.26 0.22 0.24 0.30 0.25
Widowed, divorced, separated 0.23 0.07 0.08 0.32 0.27

Region of Residence
South 0.59 0.61 0.54 0.56 0.61

Characteristics of household
Housing tenure: owned 0.29 0.34 0.23 0.31 0.29
Household income quintile

First 0.38 0.26 0.25 0.43 0.43
Second 0.32 0.27 0.44 0.30 0.32
Third 0.16 0.24 0.17 0.15 0.14
Fourth 0.11 0.18 0.10 0.11 0.08
Fifth 0.03 0.05 0.04 0.01 0.03

Income below poverty line 0.39 0.24 0.22 0.45 0.43
Household size 5.08 (2.38) 3.74 (1.01) 3.95 (1.43) 5.63 (2.67) 5.42 (2.42)
Number of children in household 2.79 (1.82) 2 (0.97) 2.22 (1.34) 3.17 (2.01) 2.92 (1.89)
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the parent change category live with married 
parents and in owned homes at baseline, and 
a larger share have household incomes in the 
lowest categories.

Overall, children in the parent change group 
live in households at baseline characterized by 
higher socioeconomic status than children in 
the nonparent and both change groups. Chil-
dren in the nonparent change category experi-
ence between three and four changes involving 
nonparents, on average. In this group, 47 per-
cent experience a grandparent exit, 22 percent 
experience a grandparent join, 47 percent expe-
rience an aunt or uncle leave, and 32 percent 
experience an aunt or uncle join. A larger share 
live in a grandparent’s home at baseline and 
have household incomes below the poverty line 
relative to both the no-change and parent 
change categories.

Finally, children who experience changes in-
volving both parents and nonparents have, on 
average, the lowest socioeconomic status at 
baseline. This group experiences the most vol-
atility in household composition: 29 percent 
more than one parent exit, 68 percent a parent 
entrance, 50 percent a grandparent exit, and 34 
percent a grandparent entrance. Changes in-
volving cousins and nonrelatives also occur, 
though less frequently than those involving 
parents, grandparents, and aunts and uncles. 
The relatively large proportion of Black chil-
dren in the nonparent change and parent and 
nonparent change groups, combined with the 
volume of changes experienced by children in 
these groups, underscores substantial expo-
sure to household change among Black chil-
dren.

Matching-Smoothing Estimates
Figure 1 presents matching-smoothing hetero-
geneous effects for three types of household 
change, the x-axis being a continuous propen-
sity score predicting the likelihood that an in-
dividual in the sample experienced a given 
change in household composition, and the y-
axis representing observed differences in high 
school graduation or some college completion. 
All figures include 95 percent confidence inter-
vals and represent the middle 90 percent of the 
propensity score distribution. The top two pan-
els show the differences in high school gradu-
ation and some college completion for Black 
children who experience parent change during 
childhood. For high school graduation, chil-
dren with a low propensity to experience house-
hold changes involving parents appear to be 
more negatively affected by these changes rela-
tive to those with a higher propensity. The pat-
tern differs for some college completion, where 
children who are least and most likely to expe-
rience parent change are most negatively af-
fected. Children in the middle of the propen-
sity score distribution are predicted to 
experience small negative effects.

The middle panels in figure 1 show treat-
ment effects of experiencing a household 
change involving nonparents compared with 
no changes in household composition. The 
matching-smoothing estimates for Black chil-
dren who experience changes involving non-
parents do not show monotonic patterns. The 
negative effect of experiencing a nonparent 
change on both high school graduation and 
some college completion is bigger around pro-
pensities of between 0.4 and 0.5 and 0.9 and 

First year child observed in PSID 1983 1983 1985 1983 1983
SEO sample 0.58 0.65 0.54 0.59 0.57
Observations 2,712 428 304 804 1,176

Source: Author’s tabulation.
Note: Table based on author analysis of PSID data from 1968 to 2019. Statistics limited to Black children and 
are weighted to account for sampling design and attrition. 

Table 1. (continued)

 
Overall

Mean (SD)
No Change
Mean (SD)

Parent 
Change

Mean (SD)

Nonparent 
Change

Mean (SD)
Both Change

Mean (SD)
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smaller (or even positive) in the middle of the 
propensity distribution.

The bottom panel in figure 1 shows 
matching-smoothing estimates for the effect of 
changes involving parents and nonparents on 

high school graduation and some college com-
pletion. The negative consequences of parent 
and nonparent change for high school gradua-
tion among Black children appear to increase 
as propensity to experience this type of house-

Figure 1. Matching-Smoothing Heterogeneous Effects of Changes in Household Composition

Source: Author’s tabulation.
Note: Propensity scores estimated by logit regressions of household change involving parents, nonpar-
ents, and both parents and nonparents on a set of baseline covariates (see table A.1). No household 
change is the reference group in all models. Shading indicates 95 percent confidence intervals. Figures 
show middle 90 percent of the propensity score distribution (trimmed below 5th and above 95th per-
centiles).
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hold change increases, driven by bigger nega-
tive effects at the upper end of the propensity 
score distribution. The pattern of effects of par-
ent and nonparent change on some college 
completion among Black children is similar to 
the nonmonotonic pattern observed for non-
parent change: more negative effects at smaller 
and larger propensity scores and less negative, 
or positive effects, at propensity scores around 
0.8.

Linear Probability Models
Altogether, the matching-smoothing figures 
suggest that the likelihood of experiencing dif-
ferent types of household change may help ex-
plain the severity of the effect on educational 
attainment. The next step in the analysis is to 
estimate treatment effects within each propen-
sity score stratum and compare the effect of a 
given type of change in household composition 
on educational attainment for children who are 
least likely, moderately likely, and most likely 
to experience the change. Figure 2 plots coef-
ficients from linear probability models regress-
ing indicators for high school graduation or 
some college completion on parent change, 
nonparent change, or parent and nonparent 
change and the individual’s propensity to expe-
rience the change (coefficients, standard er-
rors, p-values, 95 percent confidence intervals, 
and number of observations per model are pre-
sented in table A.3).

The top left plot in figure 2 presents coeffi-
cients from models estimating the effect of par-
ent change on educational attainment. The 
models suggest that the negative effect of par-
ent change may be largest among Black chil-
dren least likely to experience parent change. 
The coefficients among Black children moder-
ately and most likely to experience parent 
change are not significant, much closer to zero, 
and for high school graduation, are positive. 
The sample sizes are small within propensity 
score strata, therefore, these estimates are im-
precise, yet the pattern of the point estimates 
is consistent with the matching-smoothing re-
sults. Table A.4 presents a supplemental ap-
proach to assessing effect heterogeneity, pre-
dicting high school graduation and some 
college completion with an interaction be-
tween household change and indicator vari-

ables for propensity score stratum. The main 
effect of parent change (that is, parent change 
for the lowest propensity score stratum) is neg-
ative and significant, at -0.140 for high school 
graduation and -0.234 for some college comple-
tion. The next two rows of the table present lin-
ear combinations of the parent change coeffi-
cient and indicators for the moderately and 
most likely strata, all of which are closer to zero 
and none of which are significant. This sug-
gests that the negative effects of parent change 
may be less negative at higher propensities to 
experience change.

In models estimating the effect of nonpar-
ent change on educational attainment (top 
right plot), the coefficients in the model pre-
dicting high school graduation in the least 
likely stratum and both educational outcomes 
in the most likely stratum are relatively close to 
zero and imprecisely estimated. The coefficient 
predicting some college completion in the least 
likely stratum and both coefficients within the 
moderately likely to experience nonparent 
change stratum are negative and (at least mar-
ginally) significant. Recall the matching-
smoothing estimates were nonmonotonic, with 
large negative effects at propensities around 0.4 
to 0.5 and positive effects at propensities 
around 0.8. The regression results reflect this 
nonmonotonic pattern. Results from table A.4 
follow the same pattern, where the effects for 
least and most likely to experience nonparent 
change are close to zero with wide confidence 
intervals and the linear combination of non-
parent change and the moderately likely inter-
action terms are negative and significant for 
both high school graduation and some college 
completion.

Finally, the bottom plot presents coeffi-
cients from models predicting high school 
graduation and some college completion for 
children who experience changes involving par-
ents and nonparents compared with children 
who experience no such changes. Suggestive 
evidence indicates a negative gradient for high 
school graduation as propensity to experience 
changes involving parents and nonparents in-
creases among Black children, but the esti-
mates are imprecise may not differ from each 
other. The pooled specification (table A.4) re-
turns negative and marginally significant linear 
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Figure 2. Coefficients from Strata-Specific Linear Probability Models Predicting Educational 
Attainment with Household Change

Source: Author’s tabulation.
Note: Plots show coefficients and 95 percent confidence intervals for stratum-specific linear probability 
models predicting high school graduation and some college completion with household change (refer-
ence group in all models is no household change), controlling for the individual’s propensity score. Pro-
pensity scores estimated by a logit regression model of household change on a set of baseline covari-
ates (see table A.2). Coefficients, standard errors, p-values, 95 percent confidence intervals, and 
number of observations for each of the 18 models represented in this figure are shown in table A.3.
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combinations of coefficients for the moderately 
and most likely strata for high school gradua-
tion. The pattern of effects for some college 
completion is similar to the pattern for parent 
change: significant negative effects of changes 
involving both parents and nonparents on 
some college completion among those in the 
least and moderately likely strata and a nonsig-
nificant coefficient in the most likely stratum, 
notwithstanding overlap in the confidence in-
tervals across strata.

Supplementary Analyses
My results suggest that different groups of chil-
dren may experience more or less negative ef-
fects of changes in household composition on 
educational attainment. In supplemental anal-
yses, I focus on characteristics of two groups 
negatively affected by household change: chil-
dren who have a low propensity to experience 
parent change and children who have a moder-
ate propensity to experience both parent and 
nonparent change. In general, children with a 
low propensity to experience parent change are 
relatively advantaged relative to all Black chil-
dren. A reasonably high proportion live with 
married parents at baseline with relatively edu-
cated heads of household, high employment 
and homeownership rates, and a more even 
distribution across income categories (com-
pared with the low-skewed Black income distri-
bution overall). In sum, this group appears to 
be more advantaged socioeconomically, on av-
erage, than children with moderate and high 
propensities to experience parent change, for 
whom evidence of negative effects of parent 
change on educational attainment is much 
more limited.

One explanation for heterogeneous effects 
of household change is that the treatment of 
household change is itself heterogeneous. Per-
haps the volume or type of change experienced 
is different for low-propensity children and 
high-propensity children. The volume of 
changes does not appear to explain why low-
propensity Black children are the most nega-
tively affected by parent change, given that the 
number of times children experienced parent 
change ranges from 1.4 to 1.6 across propensity 
levels. If we expect a higher volume to lead to 
more negative effects, this pattern is inconsis-

tent with the regression results. Type of change, 
however, may provide an explanation. Among 
low-propensity children, 32 percent have a par-
ent leave their household and 9 percent have a 
parent join. This group has the biggest gap be-
tween the proportion of children who experi-
ence a parent leave their household and the 
proportion who experience a parent join (23 
percentage points). If having a parent join is 
particularly beneficial, or offsets other chal-
lenges, then it may not be surprising that I find 
that children for whom household change 
rarely includes a parent joining have lower edu-
cational attainment.

Whereas Black children who are least likely 
to experience a change involving parents have 
characteristics that put them at an advantage, 
Black children who are moderately likely to ex-
perience changes involving both parents and 
nonparents have on average many fewer re-
sources. Fewer of these children live with mar-
ried parents at baseline, nearly 30 percent of 
their heads of household have less than a high 
school degree, only 13 percent live in an owned 
home, and nearly one-third have household in-
comes below the poverty line. These children 
also experience a high volume of changes in 
household composition over the course of 
childhood. Together, fewer socioeconomic re-
sources and more instability in household 
composition appear to make these children 
particularly vulnerable to low educational at-
tainment.

Discussion
Changes in household composition can be dis-
ruptive to children in the household because 
of relationships shifted or interrupted when 
household members join or leave the house-
hold, or as a result of changes in physical space, 
childcare arrangements, or other resources in 
children’s lives. Not all changes in household 
composition are the same, however, and not all 
are experienced the same way. Elsewhere in 
this issue we learn that 150 low-income African 
American youth in a seemingly homogenous 
sample experience a wide range of adverse 
events and conditions and have heterogeneous 
responses to them: some youth perceive ad-
verse events as negative and destabilizing while 
others perceive similar events as turning points 
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or sources of later strength (DeLuca, Papa-
george, and Boselovic 2024, this issue). In this 
article, I explore one facet of heterogeneity in 
the effects of changes in household composi-
tion on Black children’s educational attain-
ment: is propensity to experience changes in 
household composition involving parents, 
nonparents, or both parents and nonparents 
related to whether household changes affect 
high school graduation or some college com-
pletion?

My results suggest that there may be hetero-
geneous effects of changes in household com-
position on educational attainment among 
Black children. Black children who are least 
likely to experience changes involving parents 
experience the strongest negative effects on ed-
ucational attainment. This differs from re-
search finding small or no effects of family in-
stability and parental divorce on Black children 
(Brand et al. 2019b; Cavanagh and Fomby 2019). 
Instead, I find important, large effects of house-
hold change on educational attainment by ex-
ploring heterogeneity among Black children. 
Moving up the propensity score distribution 
for changes involving parents, the negative co-
efficients are closer to zero (or even positive) 
and most are not significantly different from 
zero. Finding strong negative effects among the 
least likely to experience change is consistent 
with an unexpected events explanation for het-
erogeneous effects (Aquino et al. 2022). Chil-
dren least likely to experience household 
change are generally more advantaged than 
higher propensity children. And yet a stable 
family may be what is enabling this group to 
complete more education. When that resource 
is compromised, these children may have a 
much tougher time persisting in education. 
Children who are moderately and most likely 
to experience changes in household composi-
tion may have other disadvantage or instability 
in their lives, such that the independent effect 
of household change involving parents may be 
less consequential for their longer-term educa-
tional outcomes. Black children experiencing 
changes only involving parents are also a select 
group, only 12 percent of the sample, whereas 
most of the children in my sample experience 
changes involving extended family and nonrel-

atives instead of, or in addition to, changes in-
volving parents.

In the biggest group, the 45 percent of Black 
children who experience changes involving par-
ents and nonparents, my results suggest that 
the effects on some college completion are 
more consistently negative for children who are 
least and moderately likely to experience 
changes involving parents and nonparents 
than for those who are most likely: children 
who are more compared with less likely to ex-
perience these changes may be more negatively 
affected by them in terms of high school grad-
uation, but confidence intervals for these esti-
mates overlap. The sheer volume of changes in 
household composition among these children 
in combination with fewer socioeconomic re-
sources may compromise this group’s educa-
tional trajectory. Finding negative effects of 
changes in household composition for educa-
tional attainment among Black children runs 
counter to research concluding family instabil-
ity is less consequential for Black children’s 
outcomes. My results may differ because I al-
low for heterogeneity within a group that some 
prior research treats as homogenous, concur-
ring with recent calls to examine within-group 
variation in the effects of family processes 
(Cross 2021; Cross, Fomby, and Letiecq 2022; 
see also DeLuca, Papageorge, and Boselovic 
2024, this issue). Further, research estimating 
the effects of divorce on children’s outcomes 
assumes an equal treatment for all children 
whose parents divorce, even if some children 
who experience divorce also experience parent 
repartnering and higher order dissolution. Re-
search on family instability assumes house-
hold changes involving parents operate simi-
larly regardless of whether changes involving 
parents are accompanied by changes involving 
nonparents. My results, suggesting that the 
pattern of effects may differ for children who 
have different propensities to experience par-
ent changes and parent and nonparent 
changes, should justify future research and the-
ory development exploring the full range of 
household composition and change to which 
children are exposed.

Attempts to explain or interpret differences 
by propensity to experience change raise some 
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limitations of the analysis. First, I use a cate-
gorical measure that accounts for all changes 
in household composition from a child’s first 
year of life through age seventeen. This is a rel-
atively parsimonious measure of change, but it 
admittedly masks quantity of changes experi-
enced. Children in the no-change category by 
definition experience no changes in household 
composition involving parents or nonparents. 
Children in the parent change category experi-
ence, on average, between one and two such 
changes during childhood. Children in the 
nonparent change category experience more 
changes compared with children in the parent 
change category. And children in the parent 
and nonparent change category experience the 
highest quantity of changes overall. Supple-
mentary analyses on type of change suggest 
that the groups most disadvantaged by changes 
involving parents—low-propensity—have rela-
tively low rates of parent joining their house-
holds relative to parent leaving their house-
holds.

As true of all research based on observa-
tional data, drawing causal inferences relies on 
the assumption that I have included all con-
founding variables in the prediction model es-
timating the propensity scores. I discussed my 
decision to include only baseline covariates in 
the prediction models estimating the probabil-
ity of experiencing household change. Charac-
teristics that vary over time during childhood 
may indeed be associated with changes in 
household composition and educational at-
tainment. By including only baseline covari-
ates, I am not conditioning on potentially en-
dogenous variables, those that could be 
pathways between household changes and ed-
ucational attainment, but I am potentially 
missing some time-varying confounding vari-
ables. Additionally, my stratum-specific linear 
probability models require that I divide the dis-
tribution of propensity scores into discrete 
strata, assuming there is no pretreatment or 
treatment effect heterogeneity within each stra-
tum (Xie et al. 2012). For ease of interpretation 
and comparability, I divided propensity scores 

for each type of change into three strata; some 
of these distributions may be better repre-
sented by a different number of strata.

Table A.3 shows household change coeffi-
cients, standard errors, p-values, 95 percent 
confidence intervals, and number of observa-
tions for each of the stratum-specific linear 
probability models predicting high school 
graduation and some college completion. 
Some of these estimates are based on only a 
couple hundred observations, which leads to 
imprecision in the results and limits my ability 
to claim that the effects of household change 
are significantly different across strata. I de-
cided to model each type of household change 
separately: parent change (only) versus no 
change, nonparent change (only) versus no 
change, and parent and nonparent change ver-
sus no change. This reduces the sample sizes 
in each model but also produces “cleaner” es-
timates that may be easier to interpret, given 
that the comparison group in all cases contains 
children who did not experience changes in-
volving parents or nonparents.

Consensus among family sociologists and 
demographers is established on the impor-
tance of family instability for child well-being 
and outcomes. One strand of recent research 
finds heterogeneous effects of divorce on edu-
cational attainment; a second strand shows 
that changes in household composition involv-
ing extended family and nonrelatives also neg-
atively affect children. In this article, I combine 
the approaches of these two strands to estimate 
heterogeneous effects of household change on 
educational attainment among Black children. 
I find that the negative effects of changes in 
household composition may vary based on a 
child’s likelihood of experiencing household 
change. These findings contribute to a bur-
geoning literature on heterogeneous effects of 
disruptive events and my results finding sig-
nificant negative effects among a subgroup of 
Black children underscore recent research call-
ing for more attention to how family processes 
differ and have different effects within racial-
ized groups.
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Exploring the Trade-Off 
Between Surviving and 
Thriving: Heterogeneous 
Responses to Adversity and 
Disruptive Events Among 
Disadvantaged Black Youth
Stefa nie DeLuca,  Nichol as W. Papageorge,  a nd  
Joseph L.  Boselovic

This article examines heterogeneity in adverse events and conditions and how low-income African American 
young adults respond. Although nearly all individuals in the sample report at least one instance of adversity, 
the nature and frequency of adversity varies, as do the responses. Some individuals see their lives and plans 
derailed; others engage in more protective strategies. For still others, adversity presents a difficult trade-off 
between surviving and thriving. We formalize this trade-off as an extension of a basic model of costly human 
capital investments. The model shows that a rational, fully informed individual facing this brutal trade-off, 
in an effort to survive the fallout of adversity, may optimally choose not to make high-return investments 
that promote thriving in the future. Improved policy design would recognize this type of trade-off.

Keywords: poverty, adversity, violence, human capital, qualitative methods, mixed methods

E x p l o r i n g  t h e  T r a d e - Off    B e t w e e n  S u r v i v i n g 

a n d  T h r i v i n g

Volumes of social science research show that 
different forms of adversity predict diminished 
social, educational, and economic outcomes 
among children and young adults. Adversity, 

moreover, includes a wide range of circum-
stances, patterns, and events, from long-
standing disadvantageous conditions, such as 
living in a violent neighborhood or growing up 

https://ror.org/02yh9se80
mailto:sdeluca@jhu.edu
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with an addicted family member, to shorter dis-
ruptive episodes or events that could last 
merely seconds, such as witnessing or being a 
victim of a shooting. The impacts of exposure 
to adversity can occur immediately and also re-
verberate over the life course (see Felitti et al. 
1998; Schafer, Ferraro, and Mustillo 2011). Ac-
cording to the U.S. Department of Justice 
(2020), 60 percent of American children have 
been exposed to violence, crime, or abuse, 
which can occur at home, at school, or in their 
neighborhood, with higher rates among Black 
children. For example, Dean Kilpatrick, Benja-
min Saunders, and Daniel Smith (2003) find 
that 57.2 percent of Black children, versus 34.3 
percent of White children, have witnessed acts 
of violence in their lifetime.

The consequences of exposure to adversity 
and disruptive events are dire, including low 
performance at school, poor physical and men-
tal health, violent behavior, and criminality, 
among many others. Moreover, these impacts 
can vary; a long-standing literature on resil-
ience (Troy et al. 2022) finds that not all adverse 
events lead to significant disruption in func-
tioning, and a growing body of research exam-
ining heterogeneous impacts of adversity sug-
gests that individuals who face similar adverse 
events may exhibit different responses in ways 
that affect the long-run consequences of adver-
sity (Aquino, Brand, and Torche 2022). For in-
stance, evidence suggests that females face 
worse mental health consequences after expo-
sure to violence than males do (Fitzpatrick and 
Boldizar 1993).

Despite an increasing focus on heterogene-
ity, few studies examine variation in decision-
making in response to adversity and disrup-
tion. Yet the strategies people develop and the 
choices they make in the face of adversity, in-
cluding efforts to manage and mitigate the 
short-run consequences of adversity, can likely 
help explain heterogeneous consequences. 
This includes variation in whether and how the 
consequences of adversity extend to long-run 
outcomes over the lifecycle and thus contribute 
to or perpetuate inequality.

In this article, we examine heterogeneity in 
adverse experiences as well as subsequent be-
havior and decision-making in response to 
these disruptions. We use data from a sample 

of 150 low-income African American youth  
born in high-poverty neighborhoods in Balti-
more. Data were collected via in-depth semi-
structured interviews, and cover significant 
ground, from life histories to future hopes, and 
thus offer rich narratives on adversity and re-
sponses to it. Although our focus on low-
income Black youth suggests homogeneity 
along important dimensions of disadvantage—
indeed, we find that nearly all respondents ex-
perienced some form of serious adversity—our 
sample exhibits important variation in how ad-
verse events manifest and how young people 
respond to them. Research documents that 
young adults growing up in neighborhoods of 
concentrated disadvantage face serious adver-
sity and economic barriers to educational and 
occupational attainment, but less commonly 
examines the range of reactive behaviors and 
decision-making in the wake of these difficult 
events (for exceptions, see Small 2004; Edin 
and Kefalas 2005; Hannerz 1969). Moreover, as 
we explain, reported adversity shows temporal 
heterogeneity, from short one-time instances 
(disruptive events) to long-standing circum-
stances (adverse conditions). Thus, when we 
use the term adversity, we refer to both, al-
though shorter disruptive events are often 
more remarked upon in youths’ accounts.

Our analysis begins with a categorization of 
young adults’ descriptions of adversity. We cre-
ate a typology that allows us to observe not only 
the frequency but also the nature of disruption 
and adversity along several dimensions of 
heterogeneity, including the time frame. For ex-
ample, some youth live in violent and poor 
neighborhoods or homes, where victimiza-
tion, addiction, or family instability are long-
standing and woven into the fabric of their lives 
(for other longer-duration adverse circum-
stances, see in this issue Turney et al. 2024; Bai-
ley et al. 2024; Rauscher and Cao 2024). Others 
also experience more acute shocks, such as the 
death or incarceration of a family member or 
bouts of homelessness (on more acute events, 
see in this issue Baranowska-Rataj, Högberg, 
and Voßemer 2024; Alcaíno and Argote 2024; 
Khalid et al. 2024). In general, most respon-
dents who report a destabilizing disruptive 
event do so against a backdrop of ongoing ad-
verse conditions; for example, being a victim of 
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1. A natural extension of the analysis would be to relate adversity and strategies in the sample to long-term 
outcomes, but the data are not well suited to this exercise. Most of the youth were just entering adulthood when 
they were last interviewed, and follow-up fieldwork was conducted with only a subset of respondents up to two 
years later. It would therefore be premature to make strong claims about the long-term impacts of varied re-
sponses to adversity.

a violent assault may be reported by someone 
who also describes living in a neighborhood 
where violent crime occurs regularly.

We also examine respondents’ perceptions 
of adversity. The interviews were not designed 
to ask about adverse events per se but to under-
stand how social context shapes the transition 
to adulthood. Thus that we learn so much 
about adversity is telling in its own right. Al-
though it is not always possible to draw conclu-
sions given that interviewers did not explicitly 
ask about adverse events or perceptions of ad-
versity, the perceptions we do observe provide 
prima facie evidence that what we as research-
ers characterize as adversity is indeed perceived 
as such by respondents. In their narratives, 
many young adults also describe what hap-
pened and what they did in the wake of these 
adverse events and shocks, which in turn sup-
ports the idea that we can describe some of 
their reactive and intentional responses and 
decision-making processes. Thus, this article 
not only describes adverse events in great de-
tail, but also examines how youth explain their 
own rationales for how they responded to these 
events—prioritizing their agency over our anal-
ysis.

This leads to a second and central part of 
our study, which is to describe how young 
adults respond to adversity in general and dis-
ruptive events in particular. We find significant 
heterogeneity in these responses, including 
both reactive coping strategies and intentional 
protective decisions, which have implications 
for longer-term trajectories and outcomes, and 
may be potential mechanisms that help gener-
ate or perpetuate social and economic inequal-
ity. In particular, we identify three basic catego-
ries of responses. Responses in the first 
category amount to different forms of derail-
ment, including running away, living on the 
streets, turning to crime to make money, or 
coping with trauma by using addictive sub-
stances. This response is best understood less 
as an active or deliberate way to manage adver-

sity and more as a reaction to the perception—
perhaps correct in many cases—that there is 
little to be done to improve circumstances 
given the depth of adversity faced. The second 
category of responses includes protective ac-
tions and behaviors that may counteract or 
help respondents avoid the worst aspects of ad-
versity and, moreover, are likely to be beneficial 
in the long term. For example, a focus on 
school or extracurricular activities can provide 
a safe haven from violence and is also an invest-
ment in human capital with potential long-
term payoffs.

A third and intriguing category—one that 
requires additional focus—embodies a set of 
behaviors and choices respondents make that 
may be helpful in the short term but could be 
harmful in the long term, such as dropping out 
of school to care for relatives and social avoid-
ance or withdrawal strategies. Avoidance strat-
egies, for example, may protect youth from vio-
lence in the near term, but might also backfire 
in the long term by limiting youths’ exploration 
of social networks and activities, which could 
then limit their eventual schooling and career 
options. In other words, some strategies that 
can help individuals survive (that is, avoid 
some of the worst outcomes, such as death, in-
carceration, persistent criminality, homeless-
ness, or neglect of an ailing or vulnerable fam-
ily member), may diminish their ability to 
thrive (that is, reach their potential or make 
sustained progress toward their stated goals, 
or find activities at school, home, or work that 
they find meaningful or engaging).1

In the final part of this analysis, we posit a 
simple model, motivated by our empirical find-
ings, especially heterogeneous responses and 
the potential trade-off between surviving and 
thriving that some individuals seem to face. 
The model formally characterizes this type of 
trade-off, which can lead individuals to adopt 
strategies that make it difficult to thrive and 
thereby captures one way that adversity can 
generate and perpetuate inequality. The model 
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2. Different methods are not always used in tandem for practical reasons as well. For example, structural econo-
metric models are computationally burdensome, which limits how many variables or mechanisms can be incor-
porated if the model is to remain tractable. Relatedly, qualitative data that generate rich narratives and could 
help inform conceptual models are not always well suited for causal inference and are labor intensive and ex-
pensive to collect as well.

also incorporates the idea that the trade-off be-
tween surviving and thriving may be irrelevant 
to individuals for whom survival is nearly as-
sured, but for many people who face violence, 
instability, and scarcity, it may be a recurring 
factor affecting their choices.

In general, the model captures the idea that 
individuals living in poverty can face a brutal 
trade-off: surviving, even if doing so blunts 
their ability to thrive. An implication is that 
policies to break cycles of poverty could focus 
on interventions designed around recognition 
of this trade-off. As a simple example, after-
school programs to help students prepare for 
postsecondary education may not be useful for 
students who must take care of an ailing rela-
tive or who fear for their personal safety or lit-
eral survival when they travel to or from school 
(Burdick-Will 2013); similarly, postsecondary 
educational pathways and the financial aid pol-
icies to support them may require too stringent 
a timetable for completion than some youth 
can manage given the need to stop out and 
work to support a vulnerable household (see 
Hart 2019).

Our approach to investigating adversity is 
unique and multidisciplinary. Approaches to 
studying adversity vary both within and across 
disciplines and include the collection and anal-
ysis of qualitative data (such as semi-structured 
interviews and ethnographic observations), ex-
perimental or causal inference methods ap-
plied to “big data,” and nationally representa-
tive data sets, to estimate treatment effects of 
adverse and disruptive experiences. Still other 
methods focus on the development of theoret-
ical models of dynamic decision-making that 
can be matched to data and employed to simu-
late responses to counterfactual policies that 
reduce adversity or mitigate some of its conse-
quences. Each approach can help us under-
stand how adversity weaves its way through in-
dividuals’ decisions and experiences over the 
life course and thus how adversity generates 
and perpetuates inequality. However, the con-

ceptual frameworks and methods are nearly al-
ways used in isolation when, presumably, 
bringing more tools to bear could lead to stron-
ger evidence of the nature and consequences 
of adversity and, thus, better policy to address 
it (for another example, see also Bergman et al. 
2023).2 Given the set of methods we use, this 
study represents an attempt to help bridge dis-
ciplinary divides.

Liter ature Review
Hundreds if not thousands of studies in the 
empirical social sciences examine adversity 
and its consequences (see Torche, Fletcher, and 
Brand 2024, this issue). We do not try to cover 
this entire body of literature, but instead focus 
on studies that illustrate approaches to which 
we see this article as a direct contribution. We 
consider examples of research from economics 
and sociology (among other fields) on adver-
sity, especially in high-poverty neighborhoods; 
the interaction between poverty and low hu-
man capital investments, which helps perpetu-
ate poverty; and interactions between poverty 
and decision-making more generally.

Adversity in High-Poverty Contexts
A well-developed literature spanning thirty 
years looks at how urban poverty—especially 
neighborhood disadvantage—presents adversi-
ties that shape child and youth outcomes 
(Mayer and Jencks 1989; Wilson 1987; Chetty, 
Hendren, and Katz 2016). In particular, scholars 
find that young people growing up in high pov-
erty, violent communities are more likely to 
drop out of high school, engage in delinquency, 
and become teenage parents, and less likely to 
go to college (Leventhal and Brooks-Gunn 
2000; Sampson, Morenoff, and Gannon-Rowley 
2002; Sampson, Sharkey, and Raudenbush 
2008; Sharkey 2010; Wodtke et al. 2011; Harding 
2003; Papachristos, Hureau, and Braga 2013). 
More recently, many economists have also 
turned their attention to neighborhood-level 
factors that capture different forms of adversity 
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for low-income children and families and also 
explain disadvantaged outcomes, such as 
health disparities (Currie 2011), violence (Grog-
ger 1997), incarceration of parents and siblings 
(Norris, Pecenco, and Weaver 2021; Bhuller et 
al. 2018), eviction or foreclosures (Diamond, 
Guren, and Tan 2020; Collinson et al. 2022), ex-
posure to pollution (Currie et al. 2009), discrim-
ination (Lang and Manove 2011), and juvenile 
incarceration (Aizer and Doyle 2015).

Yet the specific mechanisms through which 
these adverse events experienced by young 
adults like those in our sample (that is, those 
facing the same types of family, school, or 
neighborhood disadvantage) affect their devel-
opment—though well theorized—remain rela-
tively understudied (Sharkey and Faber 2014; 
Galster and Sharkey 2017). Variation in neigh-
borhood and structural factors such as schools 
(Schwartz 2010; Johnson 2019), exposure to vio-
lence (Sharkey 2010; Sharkey and Torrats-
Espinosa 2017), and policing regimes (Neil and 
Sampson 2021) predict unequal educational 
and economic outcomes, and additional work 
has suggested that violent, high-poverty neigh-
borhoods diminish parents’ mental health and 
their efficacy (Ludwig et al. 2013; Diez Roux and 
Mair 2010). Yet research focusing on how such 
factors—violence, policing, parental efficacy 
under duress, and inadequate school condi-
tions—directly shape the decisions of young 
people that are most consequential for their fu-
ture attainment is still scant. We know youth 
face these conditions in their daily lives in low-
income neighborhoods or households, but ex-
actly how do these adversities and constraints 
translate into diminished outcomes, and how 
do we explain heterogeneity in these outcomes 
for youth from similar backgrounds?

Beyond providing a detailed taxonomy of 
adversity and disruptive events from a sample 
of low-income Black youth, our contribution is 
to leverage interdisciplinary frameworks and 
qualitative data to formalize a specific mecha-
nism through which adversity can have long-
term consequences consequences. We argue 
that adversity can generate a trade-off between 
mitigating the immediate consequences of ad-
versity and improving longer-term outcomes. 
We formalize this idea as a simple model of hu-
man capital in which long-term investments 

imply large—and largely unappreciated or in-
visible—costs that make them suboptimal.

Poverty and Human Capital Accumulation
The literature in economics on human capital 
accumulation, defined as the set of skills, 
traits, experiences, and other factors that pre-
dict lifecycle outcomes, is massive. Tradition-
ally, models of human capital incorporate edu-
cation and work experience (Mincer 1958; 
Becker 1962) or different kinds of productive 
abilities, such as manual versus academic skill 
(Willis and Rosen 1979). Economists have since 
incorporated new dimensions into our under-
standing of what constitutes human capital, 
such as health (Grossman 1972) and socioemo-
tional skills (Heckman and Rubinstein 2001), 
among many others. A large literature contin-
ues to extend our understanding of human 
capital, focusing on how individuals make 
costly investments that increase their human 
capital, a canonical example being invest-
ments in education. An important question 
that continues to generate scholarship is why 
disadvantaged groups often invest less in their 
human capital; for example, why do people 
from poor families complete less education 
even after conditioning on measures of aca-
demic performance, such as test scores? Ear-
lier work has offered many plausible explana-
tions, including credit constraints (Lochner 
and Monge-Naranjo 2012; Hai and Heckman 
2017), impatience (Levitt et al. 2016), and incor-
rect information about the returns to human 
capital investments (Cunha, Elo, and Culhane 
2022), among others.

Sociological research, especially scholarship 
in urban and cultural sociology, comes closer 
to our article in recognizing that contending 
with poverty can itself create additional hard-
ships, which thus reinforce disadvantage and 
inequality in human capital outcomes; this lit-
erature also argues that heterogeneity is sig-
nificant in these processes (for reviews, see 
Newman and Massengill 2006; Small, Harding, 
and Lamont 2010). Low-income African Ameri-
can youth, whose neighborhoods have long 
been more socially isolated and economically 
disadvantaged than the neighborhoods of 
White youth (Sampson 2012; Sharkey 2008), 
must make difficult trade-offs as they cope with 
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3. For a summary of these models, see Rabin 1998.

adverse events and navigate their social net-
works, families, and communities. For exam-
ple, experiences of school or neighborhood ad-
versity or instability lead some youth to isolate 
or strategically cut their social ties (Chan Tack 
and Small 2017; Clampet-Lundquist et al. 2011; 
Koogler 2019; Rosenblatt, Edin, and Zhu 2015; 
Trinidad 2021; Warner, Warner, and Kuhl 2017) 
and take on or exit certain challenging family 
roles (Burton 2007; Haynie et al. 2009; Turney, 
Liu, and Marin 2024, this issue). Nikki Jones 
(2010) finds that some young African American 
women in Philadelphia survived violent and 
risky neighborhoods by fighting, and others by 
practicing “situational avoidance.”

Scholars also find that youth in low-income 
neighborhoods pursue low-wage jobs and sub-
baccalaureate education after high school—in-
stead of four-year degrees—because they per-
ceive these to be viable options to avoid the 
street, meaningful ways to provide for one’s 
family in the near term, and tethers to long-
term aspirations that in the short term, seem 
impossible to realize (Cox 2017; Newman 1999; 
Deterding 2015; Holland and DeLuca 2016). 
Such research suggests that rather than a lack 
of interest in optimally investing in their fu-
tures, youth can be strategic and adaptive in 
the face of limited resources and environments 
that make their goals much harder to achieve 
(see Harding 2010).Indeed, significant work in 
urban sociology argues that we must account 
for the importance of poverty, neighborhoods, 
and adverse experiences when trying to under-
stand the outcomes of low-income young 
adults, as these contexts shape how they make 
investments in their education and perceive 
trade-offs between different options (Anderson 
1999; Elliott et al. 1996; Wilson 1987; Young 
1999). Such insights also help explain why their 
efforts do not necessarily accumulate into con-
ventional indicators of social mobility and suc-
cess (Anderson 1999; Elliott et al. 1996; Wilson 
1987; Young 1999). This perspective is consis-
tent with and guides our work in this article.

Less explicitly developed in earlier research 
is the idea that there may be circumstances or 
contexts in which surviving and thriving are in 
direct conflict with one another in the sense 

that investments that make the former more 
probable make the latter less probable. Some 
precedent for this idea is found in models of 
long-run investments focused on individuals 
living at or near subsistence in developing 
economies (see, for example, Banerjee and Du-
flo 2007). Individuals living near subsistence 
may not save even despite high returns if doing 
so means they cannot meet their most basic 
needs, such as consuming sufficient calories. 
Similarly, if an investment in long-term human 
capital lowers the likelihood of avoiding disas-
trous outcomes, rational individuals may not 
make them.

Poverty and Decision-Making
More generally, we relate to earlier scholarship 
on decision-making among disadvantaged 
groups that goes beyond decisions about hu-
man capital investments. However, some dis-
tinctions are significant. Research in econom-
ics has often argued that people living through 
scarcity, disruption, or adversity may exhibit 
suboptimal decision-making, for example, due 
to lack of information or a failure to properly 
incorporate long-term ramifications of their be-
havior (Mullainathan and Shafir 2013; Bertrand, 
Mullainathan, and Shafir 2004). Often catego-
rized under the umbrella term behavioral eco-
nomics, multiple modeling approaches predict 
suboptimal investments in long-term out-
comes, such as savings and human capital (ed-
ucation, for example). These include incorrect 
information, such as biased beliefs about the 
returns to long-term investments (see Cunha, 
Elo, and Culhane 2022) or a preference for 
short-run payoffs that thwart plans that have 
payoffs far into the future (see Levitt et al. 
2016).3

Other lines of research, common in sociol-
ogy, have focused less formally on decision-
making and rationality per se (see discussion 
in Bruch and Feinberg 2017; DeLuca and Jang-
Trettien 2020) but have long acknowledged 
some of the inherent trade-offs that low-
income individuals may face when deciding 
how to achieve mainstream goals such as mar-
riage and parenthood without well-resourced 
avenues to do so (Edin and Lein 1997; Bell et al. 
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4. The MTO experiment is not a focal part of this article; rather, participants whose families were part of the 
initial MTO experiment make up a population of economically disadvantaged individuals from which we use the 
data to understand adverse events in the lives of youth. While the experiment, which reduced exposure to 
neighborhood poverty, also reduced exposure to adverse events for some youth (namely, victimization and safety 
issues in the neighborhood, see DeLuca, Clampet-Lundquist, and Edin 2016), the extent and frequency of ad-
versity experienced by youth in the study is still significant.

5. The more detailed sample distribution is as follows: fifteen to sixteen years old (14 percent); seventeen to 
eighteen years old (17 percent); nineteen to twenty years old (27 percent); twenty-one to twenty-two years old 
(34 percent); and twenty-three to twenty-four years old (8 percent).

2018). Similarly, some sociologists have ex-
plored the adaptative behaviors some low-
income men enact to achieve alternative goals 
(such as drug dealing and pursuing working-
class jobs) when opportunity for higher aspi-
rations is blocked (MacLeod 1987; Willis 1977; 
Anderson 1999); many of these decisions essen-
tially raise the costs of long-term investments 
in education or other forms of human capital. 
As Mario Small, David Harding, and Michèle 
Lamont (2010, 9) point out, acting on “the 
‘right’ set of values or beliefs may actually un-
dermine one’s mobility when exercised in a dif-
ficult context.”

Our article, especially the model we develop, 
suggests that a rational, fully informed, and dy-
namically optimizing individual seeking to sur-
vive may engage in behaviors that undermine 
their ability to thrive. For example, social isola-
tion may be the optimal choice to survive ad-
versity or danger even if doing so reduces labor-
market opportunities because it makes success 
in school more elusive. Although suboptimal 
decision-making may certainly play a role in 
the lives of the youth in our study, as in many 
contexts, the model we propose does not re-
quire these features to explain seemingly coun-
terproductive behavior. Instead, the model is 
based on the idea that choices may be fully ra-
tional. In our case, long-term investments in 
human capital may entail sizable costs for dis-
advantaged individuals (costs that are underap-
preciated or invisible to some researchers and 
policymakers even if they are well known to 
others) such that it appears that decisions af-
fecting investments in human capital are sub-
optimal even though they are not.

Data and Methods
This article uses qualitative data gathered from 
in-depth semi-structured narrative interviews 

to examine heterogeneity in the experience of 
adverse events, and how youth respond to ad-
verse events, with attention to how such re-
sponses and decision-making might relate to 
outcomes in the transition to adulthood. We 
draw on a sample of 150 low-income African 
American youth and young adults living in 
high-poverty, racially isolated neighborhoods 
in the city of Baltimore, Maryland (table 1). The 
data originated from a mixed-methods follow-
up study of families in Baltimore who were part 
of the Moving to Opportunity (MTO) program, 
an experimental housing and neighborhood in-
tervention implemented in the 1990s.4 A total 
of 636 families in Baltimore participated in this 
program, and a qualitative component was 
later added to examine the transition to adult-
hood among youth in the study (directed by Su-
san Clampet-Lundquist, Stefanie DeLuca, and 
Kathryn Edin).

A stratified random sample of two hundred 
youth from the MTO study (ages fifteen to 
twenty-four) were chosen (stratified by gender, 
age and treatment arm), and 75 percent agreed 
to participate in the qualitative portion of the 
study (N = 150). Most interviews were con-
ducted in respondents’ homes, and 96 percent 
of respondents still lived in the Baltimore area 
at the time of the interview. All names have 
been changed, many to pseudonyms chosen by 
the respondents themselves. Forty-nine per-
cent of the sample was female, and the mean 
age of respondents was 19.6 years old.5 The 
sample at baseline was significantly disadvan-
taged—youths and their families were public 
housing tenants, who were among the poorest 
residents in Baltimore at the time. Mean 
household income (in 2022 dollars) was 
$10,580.60, roughly 42.9 percent of the poverty 
line in 1994. Some 63.2 percent of the sample 
lived in households receiving Aid to Families 
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6. By the end of our study, only one youth had completed a bachelor’s degree.

with Dependent Children. Most of the youth 
(74.2 percent) lived in households where the 
head of household had never married, and 
where the head of household was not working 
(76.3 percent). Only 32 percent of the sample 
had parents who completed a high school de-
gree or the equivalent, and only 13.3 percent 
had parents who ever attended any kind of 
postsecondary institution (almost none were 
four-year). Among youth respondents, 25.3 per-
cent were currently in high school at the time 
of the study, 9.3 percent had no high school 
diploma or GED (General Educational Develop-
ment) certificate, and 24 percent had a GED or 

high school diploma as their highest level of 
education. Although 40 percent of the sample 
(69 percent of the high school graduates) ever 
attended any postsecondary educational insti-
tution, only 10.7 percent ever attended a four-
year institution; 16.7 percent had ever attended 
trade school; and 12.7 percent ever attended a 
two-year institution.6

The interviews covered a wide scope of topics 
and experiences around respondents’ transition 
into adulthood (for more on sample and inter-
view design, see DeLuca, Clampet-Lundquist, 
and Edin 2016). The semi-structured, in-depth 
interviews included open-ended questions 

Table 1. Descriptive Characteristics of Youth Sample

 Percent Mean

Age — 19.6
Household income (in 2022 dollars)* — 10,580.6
Black or African American 100.0 —
Female 49.3 —
Household received AFDC* 63.2 —
Head of household never married* 74.2 —
Head of household not working* 76.3 —
Missing** 1.3 —

Parent educational status
Did not finish high school 67.6 —
Completed high school degree or GED 32.4 —
Never attended college 86.7 —
Ever attended college 13.3 —

Highest level of youth educational attainment
Currently in high school 25.3 —
No high school diploma 9.3 —
High school diploma or GED 24.0 —
Attended trade school 16.7 —
Attended two-year college 12.7 —
Attended four-year college 10.7 —

N 150 —

Source: Authors’ tabulation.
Note: Household income was adjusted for inflation from 2003 dollars to 2022 
using the BLS CPI Inflation Calculator. AFDC is Aid to Families with Dependent 
Children. 
*Data were collected when youth were ten years old and younger. 
**Missing indicates the percentage of respondents who are missing key demo-
graphic data. 
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about employment, education, neighborhoods, 
friends and family, risky behavior, and mental 
health. Youth were asked directly about their 
college and career preparation, postsecondary 
decision-making process, and, for youth who 
were interviewed after high school, their experi-
ences in the labor market and postsecondary in-
stitutions. However, discussions of adverse ex-
periences emerged inductively in these 
interviews—they were not asked about directly. 
The sample allows us to understand heterogene-
ity among a group of youth often studied as if 
their trajectories were the same. Their shared 
socioeconomic origins explain how they ended 
up in the sample, but we observe significant dif-
ferences in their pathways into adulthood and 
responses to adversity.

Methods
These data were not collected with the inten-
tion to analyze heterogeneity in adversity and 
disruption. Despite the difficulty in simplifying 
the complex and layered landscapes of adver-
sity in respondents’ lives, we developed our 
coding scheme by first identifying several im-
portant aspects of adversity where heterogene-
ity could be observed, such as geographic and 
social proximity, and recency. Duration is a key 
dimension where we observe differences as re-
spondents describe both long-standing adverse 
conditions along with individual events that 
could last a few seconds or something in be-
tween, such as relatively short periods of scar-
city or crisis. Indeed, they often report several; 
for example, it is typical for disruptive events 
to occur during a longer period of adverse con-
ditions.

Our typology thus extends beyond the well-
known Adverse Childhood Experiences Study 
(ACES) (Felitti et al. 1998). Whereas the ACES 
includes self-reports of adverse experiences 
such as living in a household with domestic vi-
olence, substance abuse, or child abuse, our 
conception of adversity extends to include 
hardships such as neighborhood- and school-
level violence, untimely death of family and 
friends, and absent parents. Further, rather 
than capturing only the presence of adversity, 
we also account for temporality, the proximity 
of the adversity to the respondent, and whether 

an adversity occurred multiple times. Even 
though our analysis tends to focus on re-
sponses to short disruptive events, our taxon-
omy includes longer periods of detrimental 
conditions. This means we can offer a fuller 
picture of what respondents report and also 
avoid imposing arbitrary temporal cutoffs in 
our decision of what to include as adversity. For 
example, the incarceration of a family member 
suggests a disruptive event (the arrest or con-
viction) but also leads to a potentially long pe-
riod of disadvantageous conditions.

To generate a typology of adverse experi-
ences, the research team documented each re-
port of adversity and characterized each along 
the following dimensions: the social settings in 
which they took place (school, family, neigh-
borhood, friend group, and other); recency 
(coded dichotomously for whether within the 
past two years); and duration (coded as con-
tinuous for uninterrupted periods, intermit-
tent for multiple discrete events or periods, and 
one-time for discrete events). More detailed de-
scriptions of our analysis process and these cat-
egories are presented in the online appendix 
(https://www.rs​fjournal.org/content/10/1/103/
tab-suppleme​ntal). Rather than simply trying 
to track each form of adversity as an isolated 
phenomenon, we also noted instances in which 
one source of adversity or disruption seemed 
to be rooted in a prior form of adversity to iden-
tify potential downstream effects. As we ex-
plain, some instances of diversity can be seen 
as negative shocks or events to which respon-
dents actively respond. Others seem to reflect 
reverberations of some initial instance of diver-
sity (such as eviction leading to homelessness, 
drug use, and school absences). We found a 
range of such experiences, including but not 
limited to assault, domestic violence, un-
planned pregnancy, family members’ struggles 
with addiction, financial instability, housing 
instability, school instability, and inadequate 
resources.

Rather than solely drawing on our charac-
terizations as researchers or basing our under-
standing only on existing studies of poverty, we 
also include descriptions of how youth them-
selves characterize adverse events. Our re-
search team reviewed cases seeking to under-

https://www.rsfjournal.org/content/10/1/103/tab-supplemental
https://www.rsfjournal.org/content/10/1/103/tab-supplemental
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stand how respondents framed adversity, 
coding for negative, destabilizing, and neutral 
perceptions. We also found evidence of youth 
perceiving disruptive events as clarifying 
points, positive turning points, or as experi-
ences that were not uncommon among their 
familial and social networks. The original qual-
itative interviews did not explicitly ask about 
perceptions. Consequently, although we may 
be able to identify certain perceptions when 
the respondent discusses them, we are careful 
not to consider the absence of an expressed 
perception as a lack thereof. We account for 
this by coding only explicit mentions of percep-
tions with an indicator variable. We code the 
lack of any specific mention as not applicable. 
The research team also provided justifying nar-
rative data from the interviews for each percep-
tion coded. This was done to ground our cod-
ing decisions in each respondent’s language as 
expressed and to justify analysis and coding 
decisions.

Next, the analysis considers the responses 
to disruptive events and adversity that youth 
describe within the contexts of their daily lives 
and their life course trajectories. The research 
team coded for responses and strategies by 
thoroughly reading field notes and transcripts 
and noting instances where the respondent re-
ports some consequence or strategy in re-
sponse to adversity or as a preventive measure 
to guard against potential adversity. Examples 
include isolating from friends, co-workers, 
family, or neighborhood spaces as strategies 
for physical protection; becoming a caretaker 
for a family member or partner, due to illness 
or loss of income; or youth changing their col-
lege and career plans to assist family mem-
bers. Detailed descriptions of these response 
types are available in the appendix. A system-
atic review of the qualitative data yielded a 
broader taxonomy of responses: reactive cop-
ing mechanisms and derailed pathways, pro-
active and protective strategies, and tough 
trade-offs. We discuss these later and in the 
appendix.

Although we separate these aspects of ad
versity for analytic clarity and illustration, the 
dimensions, perceptions, and responses to ad-
versity that youth shared are often intercon

nected or conditionally related in the interview 
narratives. As such, evidence of each of the 
three dimensions will appear across each of the 
subsequent findings sections. This is especially 
evident when we present within- and between-
case examples from the qualitative data to il-
lustrate the range of responses to adverse 
events. The cases presented here were chosen 
to not only include diversity by gender, age, and 
response, but also because these cases are typ-
ical of the accounts that fit into these three 
emergent categories of responses. Different 
types of responses to adversity can also be pres-
ent within-case. In other words, in our main 
analysis, we describe responses to instances of 
disruptive events rather than characterize indi-
viduals’ cumulative trajectories, the caveat be-
ing that we note when an instance of disrup-
tion appears to be a direct consequence of a 
previous instance.

Findings
We present three main sets of findings: the 
range and prevalence of adversity in our sam-
ple, heterogeneous responses to adversity, 
and a mathematical formalization of the 
trade-off between surviving and thriving using 
an economic model of human capital invest-
ments.

Range and Prevalence of Adversity
We examined each case to identify instances of 
adverse events reported by respondents. Table 
2 shows that 919 reports of adversity were re-
ported by 150 individuals. Figure 1 provides a 
histogram for person-level counts to illustrate 
how the frequency of adversity is distributed 
across the sample. The average is 6.2 and the 
median is six. One individual reported no ad-
versity and several individuals report fifteen or 
more distinct adverse events. More than half of 
the youth, 52 percent, reported between two 
and eight adversities.

To better demonstrate which kinds of adver-
sity different individuals experience, we report 
the prevalence of various adverse circum-
stances and events in table 2. The first column 
describes the type of event—for example, 
neighborhood violence. The second and third 
columns show the frequency of the adversity as 
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7. We also found a range of experiences, decisions, and outcomes that are harder to cleanly categorize as adver-
sities per se, rather than as consequences of adversities or one’s own decisions; we consider these "gray areas" 
and describe them in the appendix to be comprehensive.

individuals in the sample report it, as a count 
and a percentage, respectively; the fourth col-
umn shows the total instances reported across 
all sample members. For example, in the first 
row, ninety-one (of 150) respondents (60.7 per-
cent of the sample) reported experiencing 
neighborhood violence. A total of 107 instances 
of neighborhood violence were reported in the 
sample (11.6 percent of all instances of adver-
sity).

Table 2 shows the wide range of adversity in 
the lives of the youth in our study. For example, 
violence can occur at school, in the neighbor-
hood, or at home. Other indicators of economic 
disadvantage include job loss, addiction prob-
lems of a family member, and housing instabil-
ity. Some youth report encounters with police, 
some of which they characterize as harassment 

or misconduct. Other youth reported instances 
of family instability, such as estrangement or 
incarceration of a family member. Co-occurring 
with (or perhaps caused by) some of these ad-
versities are physical and mental health prob-
lems, some diagnosed by clinical providers, 
others self-described. The vast temporal range 
includes disruptive events, long-standing dis-
advantageous conditions, and many others, 
such as bouts of homelessness or parents’ di-
vorce or separation, a process that can last 
many months. School can provide a safe haven 
in the face of adversity, but many youth also 
report problems there, including violence and 
inadequate resources.7 Only one respondent in 
150 does not report any adverse events during 
the interviews.

Table 3 provides additional characteristics 

Figure 1. Distribution of Adversities per Respondent

Source: Authors’ tabulation.
Note: A histogram of the number of adversities for each respondent including all 919 adversities de-
scribed in table 2.
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of adversity reported by respondents. The table 
is organized similarly to table 2, that is, first at 
the individual and then at the adversity-
instance level. We first coded instances of ad-
versity according to their social locus (school, 
family, friend, neighborhood, or other). We also 

consider temporal heterogeneity, such as a sin-
gle recent disruptive event, an intermittent 
source of adversity, or a longer-standing disad-
vantageous condition. What emerges is consid-
erable range in the proximity, duration, and 
perceptions of adversity that youth face. For 

Table 2. Categories of Adversity in Youth Sample

Adverse event Frequency Percent Instances

Neighborhood violence, drug activity, gang presence 
(environmental) 

91 60.7 107

Arrested or incarcerated (family or friend) 82 54.7 117
Death of (family or friend) 79 52.7 112
Substance abuse (family or friend) 55 36.7 66
Police interactions 52 34.7 57
Unplanned pregnancy 49 32.7 49
Absent parent 46 30.7 48
Housing instability (forced moves, reactive moves, evictions) 44 29.3 48
Arrested or incarcerated (self) 40 26.7 47
School violence (R not involved) 40 26.7 40
Physical and mental health challenges (family or friend) 35 23.3 35
Physical and mental health challenges (self) 34 22.7 49
Domestic violence or abuse 31 20.7 37
Experienced violence 16 10.7 16
Witnessed violence 13 8.7 14
Experienced nonviolent crime 11 7.3 11
Parental separation or divorce 11 7.3 11
Experiencing violence (friends or family) 10 6.7 12
Forced school transfer(s) 10 6.7 10
Bullying (self) 8 5.3 8
Substance abuse (self) 7 4.7 7
Family estrangement 5 3.3 6
School disorder 5 3.3 5
Lost job 4 2.7 4
Foster care 2 1.3 2
No adversity 1 0.7 —

Observations 150 100.00 919

Source: Authors’ tabulation.
Note: Each row reports the frequency of different categories of adversity in three different ways. Col-
umn 1 presents each category. Column 2 shows the person-level frequency for each category, that is, 
the number of people who report experiencing it at least once over the course of the interview. Column 
3 divides the number in Column 2 by 150 to obtain the proportion of the sample that reports experi-
encing the category of adversity at least once. Column 3 reports how many times specific instances of 
this category of adversity are mentioned over the entirety of the 150 interviews and differs from the 
number in Column 1 because some people report multiple instances. For example, 40 individuals re-
port at least once that they have been arrested or incarcerated, which is 26.67 percent of the sample of 
150 individuals. The sample contains reports of forty-seven instances of arrest or incarceration since 
some individuals report experiencing it more than once. 
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most categories, both social proximity and 
temporality, a majority of individuals report at 
least one corresponding adverse event or cir-
cumstance. For example, 140 individuals (93.3 
percent of the sample) report an adverse event 
within the past two years; 125 (83 percent) re-
port a neighborhood-level adversity.

We also examined how individuals framed 
adversity. Specifically, 105 individuals (70 per-
cent) expressed a negative perception for one 
or more adversities, and fifty (33.3 percent) 
viewed one or more adversities as destabilizing. 
Notably, sixty-three respondents (42 percent) 
viewed at least one adversity as clarifying, and 
twenty (13 percent) perceived at least one ad-
versity as positive (such as a helpful turning 

point). Approximately thirty (20 percent) 
viewed one or more adversities as ordinary, or 
not uncommon in their familial or social net-
works (see Aquino, Brand, and Torche 2022).  
A caveat to reports of perceptions is that in 
many cases where we have coded an adverse 
event or circumstance, no perception was re-
ported. This occurred for 430 instances of ad-
versity (roughly 46.8 percent of all reported 
adversities); for another twenty-seven (3 per-
cent), the coder was unsure whether any text 
corresponded to a perception. However, re-
spondents were never asked how they framed 
adversity, leaving the absence of a reported per-
ception as difficult to interpret. In general, the 
counts and prevalences of perceptions must be 

Table 3. Dimensions of Adversity in Youth Sample

 
 Count 

Individuals 
 Percent 

Individuals 
 Count 

Instances 
 Percent 

Instances 

Social proximity
School 62 41.3 75 8.2
Family 144 96.0 528 57.5
Neighborhood 125 83.3 258 28.2
Friends 65 43.3 94 10.2
Other 63 42.0 103 11.2

Temporality
Continuous 136 90.7 413 45.0
Intermittent 58 65.3 165 18.0
One-time 130 86.7 340 37.0
Within the past two years 140 93.3 437 52.0
More than two years ago 143 95.3 615 74.1

Perceptions of adversity
Viewed as negative 105 70.0 284 82.8
Viewed as destabilizing 50 33.3 88 57.1
Viewed as positive turning point 20 13.3 20 10.2
Viewed as clarifying turning point 63 42.0 85 57.1
Viewed as neutral 40 26.7 53 17.6
Viewed as ordinary 30 20.0 33 28.5
Viewed as other 54 36.0 86 34.5

No adversity 1 0.67 — —
Observations 150 — 919 —

Source: Authors’ tabulation.
Note: The person-level counts and percentages are calculated based on the total sample, including the 
respondents that were not coded as having experienced adversity. The remaining columns are condi-
tional on the presence of adversity. Each adversity could be coded with multiple perceptions, that is, 
the perceptions categories are not mutually exclusive. 
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8. For about one-third of the sample, we could not identify a response to adversity in the interview data, or the 
response was hard to categorize.

9. For the full sample, of those for whom a response could be identified in the interviews, 10 percent reported 
derailed or reactive coping responses, 64 percent reported protective or promotive strategies, 17 percent reported 
tough trade-offs, and 9 percent reported other types of responses not easily categorized. Some gender differ-
ences appeared in the proportion of the sample who reported any response to adverse events during the inter-
views: 81 percent of the male respondents and 61 percent of the female respondents. These differences are likely 
due to the types of responses reported—more male young adults reported protective social avoidance strategies 
as well as more severe social isolation, for example, which combined were also the modal subcategories of re-
sponses. Conversely, reporting responses differed little by age; 70 percent of those nineteen to twenty-three 
years old reported responses and 74 percent of those fifteen to eighteen years old did. However, we caution 
against interpreting these rates of response and gender differences as reflective of all responses youth ever had 
to adversity; as noted in the methods section, we did not ask about these experiences directly, and therefore 
assume what we report here to be an undercount of the true prevalence of adversity as well as responses to 
adversity.

interpreted with care. Most important, they 
provide some evidence that what we code as 
adversity is indeed perceived as such by youth, 
at least in some cases.

Heterogeneous Responses to Adversity
In the wake of these adverse events, youth de-
scribed a range of consequences, decisions, re-
actions, coping mechanisms, and strategies.8 
We observed at least three types of responses 
in the interviews, all varying in the extent to 
which they appeared to be reactions or derail-
ments in the face of shocks versus deliberate 
or strategic decisions.9 The first set may be de-
scribed as reactive coping mechanisms and de-
railed pathways, which include more impulsive 
and emotional responses that might have pro-
vided immediate relief or respite, but also 
ended up being quite costly in terms of school 
completion and employment. These included 
responses such as dropping out of school, run-
ning away to live on the streets, or substance 
use. A second set of responses are described as 
proactive and protective strategies that youth 
enacted to shield themselves from exposure to 
risks in their neighborhoods, schools, and fam-
ilies, and might also have eventually promoted 
long-term educational and professional goals, 
including cultivating deeper relationships with 
parents and mentors; investing in hobbies, 
personal interests, and extracurricular activi-
ties; and selective friendship and strategic 
avoidance of people and places they believed 
would jeopardize their plans. A third set of re-
sponses provided insight into some of the 

tough trade-offs youth were forced to make—
these were decisions that seemed to provide 
short-term stability and survival, but could 
also backfire or have potentially negative long-
term consequences, limiting educational and 
career pathways. These included leaving school 
to be a caregiver for sick relatives, leaving 
school to make money to support family, more 
severe social isolation, and avoiding school to 
stay safe.

Reactive Coping Mechanisms and Derailed 
Pathways (Neither Survive nor Thrive)
In the aftermath of adverse events described 
earlier, it is perhaps not surprising that a num-
ber of youth described feeling frightened, an-
gry, or desperate, and made decisions they later 
came to regret. These consequences and reac-
tions are those that might typically come to 
mind when thinking about how adverse events 
predict disadvantage. Some describe being 
thrown into a spiral, sharing accounts with less 
evidence of deliberation and choice in the wake 
of adverse events. When Daphne, twenty-one, 
reflected on how she dealt with the difficult 
events she experienced in her life, including 
her brother’s murder, her father’s incarcera-
tion, repeated episodes of school instability 
and fighting, an unexpected pregnancy with an 
abusive partner, and abuse from an uncle, she 
said with flat affect, “Can’t feel happy because 
it’s nothing to be happy about. Can’t feel sad 
because you can’t do nothing about it. It’s al-
ready done happened. You just got to go with 
it, just for real, deal with it.” Viewing their cur-
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rent situations as so difficult, some youth re-
sorted to actions that if anything made things 
worse.

Terry, twenty-three, grew up in a family of 
nine. He told the interviewer that his drug-
addicted mother was so emotionally abusive 
that he repeatedly ran away from his home in 
suburban Columbia, Maryland, sleeping on the 
street by the time he was eight years old. Even-
tually, he became a ward of the state and cycled 
through group homes. He rejoined the family 
when he was fifteen, but found once more the 
emotional abuse he had tried to escape. He fell 
into a depression after this reunion and began 
binge drinking. To escape his mother’s house 
again, he moved in with a brother, who then 
asked him to move out when the brother mar-
ried; after this, he returned to his coping mech-
anism of sleeping in Leakin Park, hiding his 
belongings in the woods while he attended 
school. Reflecting on this period, he said, “I 
prayed and smoked a lot of weed,” and started 
hanging out with a group of other homeless 
youth. As he described their connection to each 
other, he explained: “People—out of a despera-
tion—they cling to each other, complete strang-
ers. . . . But they were never really friends. Kids, 
they drink together, they smoke together, be-
cause they don’t have anybody. . . It’s like this 
depression thing in the air, man, pain in peo-
ple’s eyes and everything. . . . Nobody knows 
what to do, so they just party and [do] drugs.” 
Out of sheer determination, Terry was able to 
graduate from high school and eventually 
worked at one of the homeless shelters where 
he lived, but shared that he is still “learning to 
be comfortable inside a house,” something he 
still associates with his childhood abuse.

Anna, twenty-two, experienced repeated 
spells of housing instability growing up along-
side repeated spells of paternal incarceration. 
When she was interviewed, Anna explained 
that she had had an unwanted pregnancy at age 
fourteen and that her parents helped push her 
to give the baby up for adoption. Looking back 
on what she called a “rough time” in her life, 
she deeply regretted giving her child away. She 
said that she felt unloved by her family and the 
turmoil of the unplanned pregnancy and sub-
sequent adoption led her to run away from 
home and drop out of high school after ninth 

grade. She survived by engaging in sex work 
and living on the streets for two years before 
deciding to move back with her family. Anna 
explained that at the time, dropping out made 
sense to her: “I just didn’t complete it [high 
school] because my life wasn’t goin’ right at 
that time. . . . I felt as though quitting was the 
right way to go. But now I feel as though it 
wasn’t, like, I didn’t get my high school di-
ploma, I don’t have my GED.”

When Jamison, twenty-one, was growing up, 
both of his parents struggled with substance 
use—his father with drugs and his mother with 
alcohol. Near tears throughout the interview, 
Jamison shared that he suffered from depres-
sion and turned first to weed, and then to alco-
hol, drinking every day, first thing in the morn-
ing. He had dropped out of high school to 
make money, and then lost his first job at a res-
taurant because he was drinking at work. His 
grandparents took him in to live with them in 
a retirement community in Florida to get 
straight and try to attend college. He left after 
three weeks and returned to Baltimore because 
his mother said she missed him, and because 
he started to feel isolated. He also felt that if he 
went back home, he could get a job through 
one of his cousins or his uncle. On returning to 
Baltimore, unfortunately, he did not find the 
fresh start he had hoped for:

But, I thought I had a master plan. . . . So, I 
was like, “I can get a job when I get back in 
Baltimore. I can save up money, work toward 
getting a car, and everything.” So, I came back 
here and nothing went right. Nobody called, 
I was getting frustrated. I’m thinking, “I have 
no criminal record, I got my GED, I’m plan-
ning on going to school.” They like, “But you 
don’t have any college.” . . . So, nothing went 
right. I look out for my mother and my family 
a lot so, they like, “You want anything?” and 
I’m like, “Yeah, can I get a drink?” and so, I 
came back drinking, drinking real heavy and 
stuff like that.

At the time of his interview, Jamison had found 
work at a restaurant, but struggled still with 
alcohol every day. He was hoping to return to 
Florida again to attend community college 
while living with his grandparents.
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Shortly before Marco (twenty-two) was inter-
viewed, his maternal uncle, who Marco said 
“was more like my dad for me,” had recently 
died of heart failure, which he said was the re-
sult of years of drug abuse. Adverse events were 
not new to Marco: growing up, his mother was 
in and out of the house and on the street doing 
drugs, leaving him to care for his siblings. At 
the time of his interview, he had not seen his 
father in ten years—his father was in jail for 
stealing cars. In high school, Marco had trou-
ble sleeping and missed school regularly. At six-
teen, he was incarcerated for armed robbery, 
which meant that he missed the summer 
school session he had needed to attend to 
make up for failing grades, and then he subse-
quently dropped out. By the end of the study, 
he had moved in with his grandmother in a 
nearby suburb, was unemployed, and had not 
yet gotten his GED. Reflecting on the past he 
said, “And like if I could, I probably wouldn’t of 
never missed all them days in school like I 
have, or been late like that. I don’t know, just a 
lot of things that I think is different from when 
I was a kid.”

Proactive and Protective Strategies 
(Survive and Thrive Aligned)
Although some of the youth who were inter-
viewed turned to the streets, alcohol, and 
drugs, dropping out of school and sometimes 
work without much of a forward-looking trajec-
tory, most did not. Many youth instead enacted 
deliberate strategies to prevent such unwanted 
outcomes. Some were identity projects—spe-
cific activities that provided youth with a sense 
of self and purpose in their daily lives (for de-
tails on identity projects, see DeLuca, Clampet-
Lundquist, and Edin 2016). In particular, some 
of the youth said that they engaged more 
deeply in hobbies or sports, which provided a 
channel for positive connection with peers. 
Others invested more deeply in relationships 
with particular friends and family members or 
teachers, actively staying away from places and 
people who they felt might derail them or get 
in the way of their goals. By keeping busy, they 
explained, they could also avoid being in the 
wrong place at the wrong time, where violence 
might find them.

Hobbies and Positive Channels  Despite strug-
gling with a severe bipolar disorder and having 
been hospitalized, Tony, twenty-one, found his 
footing after becoming deeply involved in the 
church and eventually finding a passion to 
pursue a career in pharmacy. Both of Tony’s 
brothers sold drugs and ended up in prison 
rather than following through on plans to go 
to college. Between his brothers’ imprison-
ment and the violence he saw in his neighbor-
hood, he tried to avoid getting involved with 
too many people. In high school and after, he 
stayed to himself most of the time: “I did what 
I had to do, then went home. . . . I don’t want 
anyone to throw me off, so I’m like if you 
talkin’ negativity about doin’ something, I 
don’t even wanna hang around you, like you 
can do that by yourself.” Instead Tony invested 
in two close friends—Britney, with whom he 
took a biology class at a local community col-
lege and shared career aspirations in science, 
and Joshua, whom he knew from high school 
and who was in the Navy. He remained close 
with members of his family as well, such as his 
older sister, who was a school teacher. He also 
cultivated ties at his church, including Mr. 
Carter, who paid for him to go on a men’s Bi-
ble study retreat.

Tony explained how church helped motivate 
him and give him optimism: “It was interest-
ing. I had, it’s a lot of people that went through 
a lot of things in their lives, and I thought I was 
the only one that went through something. . . . 
I’m still learning now, but they educating me 
and keep my, like I said, my spirit just, you 
gotta keep the Lord on your side because all 
things are possible doin.” As was often the case 
for respondents who found a hobby or positive 
channel to ground themselves, such invest-
ments could also benefit their longer-term edu-
cational and career prospects. In addition to 
the church and his close friends, Tony sought 
out other mentors at a youth program, who 
gave him job interviewing skills, which also 
eventually led to the internship that sparked 
his dream to become a pharmacist. When he 
was interviewed, Tony was working through the 
community college courses he needed to com-
plete to transfer to the University of Maryland 
and study pharmacy.
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Ashley, eighteen, provides another perspec-
tive on how some youth found positive outlets 
to process adverse events. She was among the 
younger respondents in the study, but easily re-
counted many disruptive experiences. Across 
eight moves she made as a child, Ashley re-
called navigating violent schools and neighbor-
hoods and the death of a friend in gang vio-
lence. When her mother was diagnosed with 
leukemia, she switched to a homeschooling ar-
rangement but did not graduate. Her father 
had recently died unexpectedly of heart dis-
ease, and she was still grieving when she was 
interviewed. To cope with these events, Ashley 
wrote in her journal: “If you go through some-
thing, they always say the best thing to get it out 
is to write it down or talk to somebody. . . . 
What I write in my journal is stuff that I go 
through, probably everyday life that you won’t 
really compare with somebody, [because] they 
going through something.” Ashley had come to 
see writing not just as a hobby and an outlet to 
process the loss of her father, but also as a pos-
sible vocation. Although she was struggling to 
earn her GED by the end of the study, she was 
still hopeful about going to college and saw 
journalism as the field of study she might want 
to pursue.

Selective Avoidance, Selective Investment  The 
most common response to adverse events in 
one’s family life (death, drug use, and incar-
ceration) and more general adverse circum-
stances (neighborhood violence and drug deal-
ing) was to be deliberate about who one spent 
time with or became friends with, echoing find-
ings from Anjanette Chan Tack and Mario 
Small (2017) and Holly Koogler (2019). More 
than 63 percent of youth in the sample men-
tioned using socially selective or avoidance 
strategies to avert the trouble they saw around 
them. Marcus, age nineteen, for example, ex-
plained how he combined his passion for 
sports with selective friendships. He explained:

I like to play basketball, I really like to play, 
I’m just a sports guy. I stay out of trouble a lot. 
I will be outside all year, I will be around a lot 
of people. I’ve got two good friends and one 
girlfriend. That’s about it. . . . Stayin out of 

trouble, like don’t hang around people out 
there sellin’ drugs or nothing, or I know a lot 
of people out here sellin’ drugs, I don’t be 
around that. I’ll be out or I’ll be in the house 
all day, that’s about it. And [with] my mother—
that’s about it. . . . we just play all day till the 
sun go down.

Jessica, twenty-three, described how a 
friend group focused around a common set of 
educational goals helped her stay on track. 
She spoke glowingly about friends she made 
in elementary school and kept through col-
lege, a group who referred to themselves as 
the Circle of Success. She spoke of these 
friends as “bright” and “intelligent,” and de-
scribed how they made it easy to both have fun 
and stay in school and on the path to college. 
Jessica delineated between this friend group 
and her peers in the neighborhood whom she 
referred to as “knuckle heads.” She elabo-
rated, “I don’t talk to them, they are crazy. 
These people don’t have no goals. I don’t have 
nothing to do with that.” Through these selec-
tive friendships, Jessica was able to develop an 
identity related to academic success that dis-
tinguished her and her friends from their 
other high school peers.

Much like Jessica and her Circle of Success, 
Megan, seventeen, avoided friends who did not 
have the same long-term plans as she did:

Certain people I do avoid, just because they 
don't have the same goals as me. I'm worried 
about getting money for school books and 
they're worried about getting money for a new 
outfit. And some of the girls are really promis-
cuous and I prefer not to hang out with them, 
just because like—not because they’re bad 
people, it’s just because they do things that 
I’m not comfortable with and I don’t wanna 
hang out with them and like pick up their bad 
habits.

Megan also bonded with a mentor—a middle 
school art teacher who took her to high school 
open houses and helped her fill out applica-
tions. They still stayed in touch through email. 
When she was interviewed, Megan was in her 
senior year of high school and focused on ap-
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plying to out-of-state four-year colleges to study 
broadcasting or film.

Developing Relationships with Family and Other 
Adults  Some youth also invested more time in 
their relationships with immediate or extended 
family as they sought to avoid negative peers. 
Delmont, nineteen, had endured one friend's 
death and another’s being incarcerated, as well 
as housing instability that led to multiple 
school changes. These experiences left him 
very reluctant to meet and engage with new 
people. As Delmont explained, “I do not wanna 
know that many people” so that no one has “no 
reason to have an altercation.” Asked what he 
did to avoid trouble and stay safe, Delmont ex-
plained that he spent much of his time each 
week with his father and uncle, cultivating his 
passion for rapping and exercising to stay in 
shape for his football team. When it came to 
rap, he shared, “First, it was jokin’ around, but 
then we got serious with it and people actually 
like it. . . . I try to do it, I would do it every day 
if I could, ‘cause I got a passion for it.” By the 
time Delmont was in high school, he and his 
father and uncle regularly performed at paid 
shows in Baltimore. When the research team 
last spoke with him, Delmont had been admit-
ted to a four-year college in Baltimore, where 
he planned to start school the following fall.

For Bella, nineteen, playing sports and get-
ting involved with clubs at her high school 
brought her closer to her teachers and a small 
group of friends, while keeping her away from 
peers she saw as being on the wrong path. “I 
wasn’t a very friendly person in high school just 
because the people that were there were not 
people I would want to have involved in my life. 
[My high school] was not full of a lot of positive 
people.” She credits one of her teachers, who 
was also her basketball coach, for seeing some-
thing in her and guiding her plans. She ex-
plained how her teacher/coach didn’t want 
Bella “to fall down that path of others and get 
distracted from school, so in order to keep my-
self occupied that’s when I really became in 
touch with the groups and sports and all that 
stuff.” Bella ended up playing multiple sports 

and joined the school’s entrepreneurship pro-
gram, in addition to participating in the volun-
teer club. She developed a small set of friends 
she remained close with. Staying this busy had 
a benefit: “I didn’t get home ’til late, but it kept 
me out of trouble.”

 After high school, Bella was able to draw on 
the support of her coach, who was “a really big 
help,” to successfully navigate the process of 
applying for academic scholarships. When 
Bella was interviewed, she was heading into her 
second year at a four-year college in Maryland, 
pursuing business and finance, interests she 
developed while participating in her high 
school’s entrepreneurship program. She was 
already thinking about pursuing graduate edu-
cation.

Tough Trade-offs (Survive But 
Maybe Not Thrive?)
Another set of responses to adverse events was 
a sort of triage approach, where the loss of fam-
ily income, sick relatives, or fear of personal 
safety at school required decisions and strate-
gies in the immediate term. Some youth 
dropped out of school or changed their educa-
tional plans to take care of relatives.10 Others 
withdrew from social life more severely, “hun-
kering down” and rarely leaving the house, 
avoiding school and avoiding friendships. Al-
though the rare exception, a few youth in the 
sample turned to selling drugs to make money. 
Unfortunately, these decisions, understandable 
in the context of family and other needs, risked 
diminishing longer-term educational or profes-
sional trajectories.

Leaving or Delaying School to Care for Family  One 
tough decision that youth faced was whether to 
stay in high school or college or to take care of 
family in times of need. For example, Sherika, 
seventeen, described how she had generally 
earned mostly As in her ninth grade year but 
struggled to maintain those grades when she 
started skipping school to keep her sister safe 
from an abusive partner. Sherika explained, “I 
have a sister who was being abused and she 
lived right around the corner from me. And she 

10. The literature in gerontology and economics on the negative labor-supply consequences of caregiving, es-
pecially among women, is huge (see Burton 2007).
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would call me and she was scared to stay in the 
house. And I knew if I was there, he wouldn’t 
touch her. And she wanted me to stay with her, 
so I stayed with her.” She said that this situa-
tion made it hard to be at school on time or at 
all some days and that skipping was not some-
thing she enjoyed: “It wasn’t like I was just 
hooking to have fun. It was like, I felt like I was 
here to protect my sister.” Although she felt she 
kept her sister safe, she still feels as if it was a 
“mistake,” because she received very poor 
grades for many of her tenth and eleventh 
grade classes, something that weighed heavily 
on her as she looked to the future.

Isaac, twenty-three, made it to a two-year 
college despite significant difficulties growing 
up, including the death when he was young of 
his father and getting arrested shortly after 
graduating high school, serving a six-month 
sentence for agreeing to give his friends a ride 
after they had committed a robbery. When 
Isaac was in his second year of college and on 
track to graduate with an associate’s degree, his 
twin sister died unexpectedly of a rare disease, 
leaving behind a son. With no other siblings 
and a mother who has health issues related to 
a disability, Isaac felt as if he had no choice but 
to leave school and take care of his nephew. 
When his sister died, he told the interviewer, “I 
just dropped everything and I just came home.” 
Isaac expressed how he wanted to finish college 
but it simply was not possible in the near term 
given his new life situation: “It’s not that I don’t 
want to go back to school, it’s just like trying to 
find time with school and then my nephew and 
then work. . . . My concern right now is money.” 
Isaac had not returned to school by the end of 
our study.

Just after Sierra, twenty-one, graduated high 
school, her mother lost her job at a hospital, 
leaving them both worried about how they 
would make ends meet. Sierra described how 
this destabilizing “downfall” meant her own 
college dreams had to be put on hold: “We had 
like this little downfall in our family, whereas I 
had to wait a while [to go to school], I had to 
wait. . . . I was thinking about Baltimore City 
Community College . . . take some classes, get 
a little education. But I was like, ‘I’m gonna 
wait, I’m gonna try to help my mother. I don’t 
wanna be crying cause we’re homeless or we 

don’t have this or that, I didn’t want that. So I 
waited.” Sierra described the unfortunate 
trade-off: “[right now] I’d rather have a home 
than my education.” Looking ahead, she still 
wants to go to community college, but explains 
that she “wants to be sure” that her family is 
on solid ground before she feels that she can 
pursue her original goal.

Similarly, Martin, twenty-two, recounted the 
difficulties he endured in high school, shuffling 
between schools and hanging out with a girl-
friend who got in fights and was eventually ex-
pelled. In the eleventh grade, Martin was put in 
the difficult position of having to either con-
tinue in high school or help out when his 
mother was hospitalized: “I actually quit school 
when I was like seventeen. I basically stopped 
because my mother, she was in the hospital. . . . 
So, I basically did what I had to do as far as go-
ing and getting a job and, you know, even 
though I wasn’t making much of nothing, but 
I buy food, buy toilet paper, buy milk, or what-
ever else I needed to do for the house.” Shortly 
after, a subsequent girlfriend got pregnant, and 
Martin also took on the caretaking responsi-
bilities of a new baby with her. By the end of the 
study, Martin had made a few attempts but had 
yet to earn his GED.

Withdrawal from Social Ties and School  Whereas 
Delmont, Bella, and Jessica protected them-
selves by avoiding certain people and places, 
instead turning selectively toward some of their 
family members and friends, other youth 
turned away from social ties more severely, de-
liberately isolating themselves in an effort to 
focus on their goals, and stay safe, themes also 
discussed by Peter Rosenblatt, Kathryn Edin, 
and Queenie Zhu (2015) and Holly Koogler 
(2019). Previous adversity had led to a general-
ized sense of mistrust so pervasive that some 
youth thought it was better to go at it alone, 
echoing Sandra Smith’s (2007) account of de-
fensive individualism. For example, when 
asked, “And so can you tell me about your two 
closest friends?” Nathan, nineteen, responded, 
“I don’t have friends.” He avoided even clubs 
and activities in high school, “so I don’t lose 
track.”

Ralph, twenty-one, experienced a range of 
adverse events growing up—including his 
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mother’s drug abuse and a high school where 
violence and disruption were common. In the 
front of his mind, though, was his experience 
of having been recently attacked by a man who 
was part of a group that Ralph considered close 
friends. As he told one interviewer, “It was . . . 
very unexpected. I didn’t even suspect nothing 
like that. I just . . . man, I told myself: that will 
never happen again.” In light of the pain and 
shock of this event, Ralph felt he was better off 
not making friends and that he didn’t need 
them: “I don’t do too much hanging no more. 
This world, man. I don’t like hanging out no 
more. . . . I cut all these friends; I don’t have no 
friends. I don’t want no friends, I am finished 
with friends. I am a grown man, so I don’t need 
no friends. I am better off by myself.”

Tyler, twenty-one, said that he rarely left the 
house at all: “I feel like that’s the best way to 
protect yourself. Rather than shootin’ or stab-
bin’ or killin’ somebody I’d rather just stay in 
the house because that’s all, that’s the only 
other outcomes that’s outside.”

When Michael, eighteen, was interviewed, 
he said, “I really have no close friends, to tell 
you the truth. . . and really my friends down 
here I don’t even hang around cause all them 
is just doin’ all the wrong things, which I’m not 
tryin’ to do, so I just stay away.” He described 
how his decision to socially isolate was moti-
vated by a desire not to end up in prison again, 
and by a lack of trust in people after one of his 
friends was killed by another friend. Michael 
did time for selling weed, although he reflects 
that things could have been worse. “I could of 
got locked up for serious stuff that I didn’t get 
locked up for. And that must be, I just thought 
like that must be my wakeup call.” He says that 
another reason for turning himself around was 
to be a good role model for his little brother.

Another tough trade-off was the decision to 
not attend school in order to stay safe (Burdick-
Will 2013). A recurring theme in an interview 
with Kelly, twenty-two, was that her high 
school could not keep students safe, let alone 
provide an environment conducive to learning. 
On one occasion, she related, “There was a riot 
after school. Everybody was throwing food. It 
was people that didn’t go to the school up 
there sitting at the lunch table and people 
didn’t even [know] that they was in there at 

first until the fight had started. And I remem-
ber a couple people getting stabbed, people 
getting maced, it was terrible.” As Kelly re-
flected, “It just be crazy. Like, we were not here 
for this. We was supposed to be learning.” Kelly 
explained that with all of the fighting and vio-
lence, “I was like, I would rather hook school 
then to be in here with all this other stuff. So, 
I would hook school and smoke with my 
friends and stuff like that.” Although this strat-
egy took her out of the chaos she perceived in 
her high school, it also meant that graduating 
from high school became a more distant pos-
sibility. Kelly was subsequently expelled in 
tenth grade for chronic absenteeism. Kelly re-
flected on this period, saying, “Now, I look 
back on it—it wasn’t good.”

Selling Drugs to Earn Money for Family  Turning 
to the street, selling drugs, or committing 
crimes was the exception rather than the norm 
in the study, with only twenty-six of 150 youth 
ever reporting such activities. In fact, it was the 
least desirable way to end up, according to the 
youth in our study. While rare, Jayden’s case 
provides an example of why one might do it to 
survive. Jayden, twenty-two, began selling 
drugs when he was in his mid-teens, after his 
stepfather recruited him, and “sat me down 
and told me everything, as far as the prices and 
what was, how much you can make off certain 
drugs and everything.” He was tired of never 
having any money and was influenced by a 
friend who always had money from selling. 
When asked the best job he ever had, he re-
sponded, “selling weed,” because, he explained, 
“More money. I don’t never had to worry about 
nothing, like a bill had to be paid, it wasn’t 
nothin’. Just touch what you saved and—yeah. 
All that, I saved up a lot of money, selling mar-
ijuana.”

Jayden mostly stopped dealing when his 
daughter was born, saying that he’d “rather 
work for a paycheck” than getting locked up or 
killed. Two years before he was first inter-
viewed, his grandmother passed away, and his 
mother was committed to the psychiatric unit 
for eight months for depression, hallucina-
tions, and detoxing from alcoholism. He 
drained his savings during this time because 
he was solely in charge of the household, and 



r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	 e x p l o r i n g  t h e  t r a d e - o ff   b e t w e e n  s u r v i v i n g  a n d  t h r i v i n g 	 1 2 3

he paid the hospital bills for his mother’s stay. 
He said that once he was caring for his daugh-
ter and mother, that was the point at which he 
felt like an adult. Yet he was struggling to get 
the kind of job with which he could adequately 
support them like one. He hated his job at Ken-
tucky Fried Chicken, saying it made him “feel 
like a loser” and that he longed for an office 
job. He applied for other jobs but said that 
mostly he was not called back. When asked 
why, he said he assumed it was how he looked, 
“Probably my hair. But I go to a job, I make sure 
I get my hair done, get it re-twisted.”

As Jayden explained, most of the better jobs 
want “college.” He said, “I think about going 
back to school a lot. I keep telling myself, by 
the time I’m a certain age, I want a certain 
amount of money saved up. But when I told 
you I went to ITT [for-profit school], I never 
paid them, so they’re threatening me with gar-
nishing my taxes and stuff, so a bank account 
right now is out of the question. But if I put my 
little $500 paycheck in there and they take it 
from me, I’m going to be sick.” He was frus-
trated with his current work options and con-
sidered getting involved in drugs more seri-
ously again. He explained, “I don’t want to 
hustle, but if, if I have enough money to invest 
in a friend that I know that’s getting money, I 
will invest. I’m not gonna say I’m not. If I give 
him five hundred and he can turn it into a 
thousand, I’m gonna do it.” When the research 
team last spoke to him, he was selling weed on 
a small scale to people he knew well.

A Model of “Surviving Versus Thriving”
The first response category, whereby adversity 
can derail individuals’ lives, suggests a possible 
lack of agency. The second and third categories 
suggest agency in the form of active decision-
making or strategizing in the face of adversity. 
We cast such responses to adversity as poten-
tial investments in human capital. We empha-
size the third category, characterized by a trade-
off between surviving now and thriving in the 
future, because it constitutes a novel addition 
to traditional views of human capital accumu-
lation—and yet is a straightforward extension 
of basic frameworks. As we show, the model 
easily accommodates the second category of 
responses and, moreover, can provide an inter-

pretation of the first category. We also discuss 
possible extensions to the theory along with 
ways we could use data to calibrate or to esti-
mate model parameters, though we caution 
that the qualitative data used in this project 
may include too few observations to accom-
plish this effectively. We therefore discuss how 
larger-N data sets, such as the National Educa-
tion Longitudinal Study or the National Longi-
tudinal Survey of Youth 1997, could be explored 
for this purpose.

The Basic Setup
To begin and to fix ideas, we focus on “surviv-
ing” and envision a two-period model and a 
single decision. In the first period, an agent de-
cides whether to make an investment or to en-
gage in a strategy G∈{0,1} that is potentially 
costly (where the cost is denoted c) but raises 
the probability of survival from π(0)∈ (0,1) to 
π(1)∈ (0,1). If the agent does not survive until 
the next period, he receives utility U(N), which 
is normalized to zero. If he survives until the 
second period, he receives the utility of surviv-
ing, denoted U(S), which is distinguished from 
that of thriving, denoted U(T), where we as-
sume that U(T) > U(S) > 0. The second period is 
discounted by factor β∈(0,1).

The model could easily accommodate differ-
ent kinds of strategies distinguished by dif
ferent costs c and different probabilities of sur-
vival π(G). These factors could also be a function 
of the kinds of adversity an individual faces. 
Moreover, the model could be extended to in-
corporate a menu of potential strategies rather 
than a binary choice, each option distinguished 
by different costs and probabilities. Finally, an 
individual’s perceptions of the strategy could 
influence their choice to engage in a strategy; 
for example, an individual may not have a cor-
rect belief of π(G). However, rather than extend-
ing the model in these directions, we offer a 
highly stylized version that allows the individ-
ual with correct perceptions of π(G) to engage 
in a strategy G or not.

The lifetime values (the sum of utility over 
two periods) for choosing G or not, denoted 
V (G = 1) and V (G = 0), respectively, are given by 
the following two equations:

	 V(G = 1) = –c + βπ (1)U(S)	 (1)
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	 V (G = 0) = 0 + βπ (0)U(S)	 (2)

The individual will choose G = 1 if V (G = 0)  
< V (G = 1), which is equivalent to the following 
inequality:

	 c > β [π (1) – π (0)]U(S)	 (3)

This expression means that the agent will 
engage in strategy (G = 1) when the future ben-
efits of doing so exceed the upfront cost. The 
benefits are the discounted marginal increase 
in the likelihood of obtaining the utility from 
surviving by engaging in the action. To fix 
ideas, a person would not engage in a costly 
strategy if they heavily discounted the future (β 
close to zero), if doing so increased the likeli-
hood of survival only slightly ( [π(1) – π(0)] close 
to zero), or if the utility of surviving were suf-
ficiently low relative to not surviving (U(S) close 
to zero). Notice, the individuals in the first cat-
egory (Anna and Marco) may not see the point 
of making investments because the degree or 
complexity of the adversity they face means 
that they see few options that could have an ap-
preciable impact on their likelihood of avoid-
ing a continued downward trajectory toward 
some of the worst outcomes, which would 
mean investing has little payoff.

The model allows for the possibility that en-
gaging in G is enjoyable as some strategies may 
be, for example, joining a sports team or engag-
ing in extracurricular or other personally fulfill-
ing activities that generate utility. An important 
example is an identity project. If this is the 
case, the cost c is negative, which means that 
inequality (3) always holds given that the right 
side consists of the product of three positive 
expressions and is thus always positive.

Extending the Model to Capture When 
Surviving and Thriving Are at Odds
Having exposited a version of the model where 
survival is the only concern, we now incorpo-
rate a distinction between surviving and thriv-
ing as we discussed earlier. The key addition to 
the model is allowing engagement in strategy 
G to have different effects on the likelihood of 
surviving versus of thriving in a potentially 
countervailing manner. The earlier notation re-
mains unchanged. However, we add the prob-

ability of thriving θ(G). In this case, both the 
probability of surviving and of thriving are en-
dogenous to the choice of G, which distin-
guished this model from those that allow in-
vestments in human capital to be a function of 
exogenous shifts to survival. The lifetime value 
of G = 1 versus G = 0 is now as follows:

V(G = 1) = –c + βπ(1)[θ(1)U(T)  
    + (1 – θ(1))U(S)]	 (4)

	V(G = 0) = 0 + βπ(0)[θ(0)U(T)  
    + (1 – θ(0))U(S)]	 (5)

The individual will choose G = 1 if V (G = 0)  
< V(G = 1), which is equivalent to the following 
inequality:

c > β [π (1) – π(0)]U(S) + β [π (1)θ (1)  
  – π(0)θ (0)](U(T) – U(S))] 	 (6)

This somewhat more complicated expres-
sion is interpreted similarly to inequality (3): 
the individual will choose G = 1 if the benefits 
exceed the upfront costs. As before, the bene-
fits include the discounted increase in the like-
lihood of enjoying the utility of surviving, 
which is the first expression on the right side 
of the inequality. However, there is now a sec-
ond expression, which is the additional in-
crease in utility from thriving (which is of 
course contingent on surviving, which is why 
this expression also includes survival probabil-
ity). Notice, if the likelihood of thriving is zero 
(θ (1) = θ (0) = 0), inequality (6) collapses to in-
equality (3). Likewise, if there is no utility dif-
ference between surviving and thriving 
(U(T) – U(S) = 0), there is no additional benefit 
to choosing G = 1 and, again, the agent faces the 
same cost-benefit analysis as captured by in-
equality (3). Hence, the key addition to the 
model is the second expression on the right 
side, which is the impact of choosing G=1 on 
thriving versus surviving.

The crucial expression in inequality (6) is 
π (1)θ (1) – π(0)θ (0), which captures the interplay 
between the likelihood of surviving and, con-
ditional on survival, on thriving. To fix ideas, 
suppose the agent faces little serious adversity 
and so survival is assured whether he engages 
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in G. If so, the probabilistic expression is sim-
ply θ (1) – θ (0), which means that choice to en-
gage in G is driven by the additional probability 
of thriving. This appears to be the case for no 
individual in our sample. Alternatively, sup-
pose that by choosing G the agent can affect 
survival but has little influence on thriving. In 
that case, θ (1) = θ (0) ≡ θ in which case we can 
write the probabilistic expression as θ [π (1)  
– π(0)]. This means that the agent faces in-
creased incentives to engage in strategy G = 1 
because it not only raises survival but also 
means that the agent, if he survives, may also 
enjoy the higher utility generated by thriving 
even though the choice of G has no direct im-
pact on the likelihood of thriving. This situa-
tion seems consistent with the individuals who 
responded to adversity by engaging in activities 
that will keep them safe in the short term and 
also help them succeed in the long term; con-
sider Tony and his church or internship or Jes-
sica and her tightknit Circle of Success.

An interesting case arises when π (1)θ (1)  
– π(0)θ (0) > 0. This occurs if the same strategy 
G raises the likelihood of survival, but de-
creases the likelihood of thriving so much so 
that it lowers the total benefit in inequality (6). 
For example, consider strategies that raise the 
likelihood of survival, such as withdrawal from 
activities, self-isolation, and caring for family 
in a way that crowds out other opportunities. 
These strategies might help ensure a basic level 
of utility and avoidance of some of the worst 
circumstances, that is, survival but might also 
essentially preclude thriving. In this situation, 
the agent faces a terrible trade-off between sur-
viving and thriving. If he chooses G = 1, he sur-
vives, but has little chance of thriving once he 
survives. Alternatively, if he chooses G = 0, he 
is more likely to thrive if he survives (which 
would generate U(T) > U(S)), but is also less 
likely to survive, which means he may receive 
zero. More simply, whereas some strategies 
mean that agents raise the likelihood of receiv-
ing U(S) and perhaps U(T), other strategies 
mean that the agent chooses between a high 
likelihood of simply surviving U(S) versus a 
high likelihood of thriving, but also of not sur-
viving at all, that is, a higher probability of ei-
ther zero or U(T).

The model as outlined assumes that the 

agent is fully aware of the potential trade-offs 
between surviving and thriving when choosing 
G. It is also possible (likely) that agents are not 
fully aware of this trade-off, in which case sur-
vival strategies can backfire. For example, when 
facing inequality (3), the agent may assume 
that the strategy increases survival probability 
and has no impact on the likelihood of thriv-
ing, which increases their incentives to choose 
G = 1 since θ  > 0 and U(T) > U(S). However, in 
reality, the second expression on the right side 
of equation (3) could be negative. If the costs 
are high enough, an agent may choose G = 1 
even though they would optimally choose not 
to if they were fully aware that doing so might 
diminish the likelihood of thriving.

The albeit very simple and stylized model 
nonetheless highlights how in formally distin-
guishing between surviving and thriving, we 
are able to capture several potentially impor-
tant reactions to adversity. For many people, 
survival (broadly construed to include avoid-
ance of some of the worst outcomes) is all but 
guaranteed and the relevant trade-off is be-
tween the cost of investments or strategies and 
their positive impact on thriving. This possibil-
ity aligns with typical economic models of hu-
man capital accumulation via costly invest-
ments among youth who are not severely 
disadvantaged or facing substantial adversity. 
The model also allows for situations where ac-
tions have little bearing on survival or on thriv-
ing, which means that the payoff to invest-
ments is small. This would be observationally 
equivalent to assuming the agent has little to 
no agency. The model also captures the possi-
bility that both survival and thriving are a con-
cern, but where a disadvantaged agent can do 
little to influence the likelihood of thriving and 
only faces options that raise the likelihood of 
survival. It also allows for options whereby sur-
viving and thriving go hand in hand. Finally, 
the model accommodates a possibility articu-
lated by several of the respondents earlier: 
strategies, investments and actions that in-
crease survival probabilities can reduce the 
likelihood of thriving, so much so that agents 
face a trade-off between the two. Understand-
ing the relevant trade-offs can also offer lessons 
for policy. For example, school-based enrich-
ment programs can be a helpful lifeline for dis-
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advantaged students, but will be of limited 
value if students do not feel safe at school and 
thus avoid them. Notice, once again, that the 
model does not require individual irrationality 
or specific pressure from a peer group or a com-
munity to invest little in one’s human capital. 
Instead, the central focus of the model is a ten-
sion between surviving and thriving such that 
lower investments in human capital are an op-
timal response to a brutal trade-off.

Conclusion
In this article, we examine heterogeneity in dis-
ruptive events and adverse conditions among 
a sample of disadvantaged youth growing up in 
high-poverty and racially isolated communities 
in Baltimore. Although many studies might 
group these respondents together based on 
their similarity along dimensions used to ex-
plain variation in human capital outcomes 
(they are all Black and from low-income fami-
lies), we provide evidence of rich heterogeneity 
along several important dimensions, including 
what specific kinds of adversity respondents re-
ported and in how they perceived their adver-
sity. Importantly, we provide evidence of differ-
ences in how individuals responded to adverse 
events. Some were essentially derailed by trau-
matic events such as homelessness, deaths in 
the family, or parental incarceration. In the 
face of stark adversity, deliberate and thought-
ful choices might not be expected to influence 
outcomes and so individuals made sometimes 
dangerous and harmful reactive choices. Oth-
ers appeared to make more deliberate deci-
sions in the face of adversity with both short-
term and long-term implications. Some choices 
not only kept them safe in the short-term, but 
also seemed likely to serve them in the long 
run, akin to making deeper investments in hu-
man capital. We also find evidence that some 
youth, when developing strategies in response 
to adversity, appeared to face a trade-off be-
tween surviving (interpreted broadly to incor-
porate avoiding some of the most costly out-
comes) and thriving.

We formalize this trade-off in a model, 
which extends basic human capital theory to 
allow for the possibility that some actions that 
might be thought of as good decisions in the 
sense that they increase the likelihood of future 

success (thriving) do so at the cost of also in-
creasing the likelihood of never getting to the 
future (not surviving). For example, leaving 
school to make money to support a family is 
not a recipe for success, but it is also a way to 
avoid a disastrous short-term outcome, such as 
not being able to pay the hospital bills for your 
mother and further burdening her. The model 
not only provides some guidance for further 
empirical research; it also illustrates that a 
straightforward addition to a basic dynamic 
model of human capital accumulation allows 
it to capture a type of dynamic trade-off that 
may be largely irrelevant for middle- or high-
income youth, but may nonetheless be perva-
sive in the lives of the disadvantaged youth in 
this study.

These ideas can lead to two changes in how 
we approach adversity in the social sciences: 
improvements to data and improvements to 
models. The former point is simply that larger-
N data collection of factors we examine (such 
as coping strategies) would allow us to draw 
more conclusions about their role in predicting 
variation in trajectories. The latter point is that 
models of decision-making that omit trade-offs 
relevant to respondents who face adversity 
should be modified to capture how adversity 
can perpetuate inequality in part through the 
adoption of strategies that allow people to sur-
vive but dampen their ability to thrive. Indeed, 
an implication of the model is that we need not 
focus on suboptimal decision-making or cul-
tural factors or social norms to understand why 
individuals make choices that undercut future 
thriving.

The model provides a starting point for 
more elaborate models that could be used to 
develop hypotheses that could be tested using 
larger-N data sets or, if matched to data (such 
as using structural econometric estimation 
techniques), to simulate how policy interacts 
with decisions surrounding adversity to drive 
inequality. Indeed, better data coupled with 
models that incorporate such channels could 
be used to explore policies that specifically tar-
get individuals forced to contend with adver-
sity. The ultimate goal is to explore, devise, and 
design policy interventions that relax this par-
ticular trade-off so that individuals who are 
born into disadvantage and face various forms 
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of adversity need not be put into the unfortu-
nate and untenable position of choosing be-
tween surviving and thriving. Certainly, some 
of these policies must confront larger up-
stream structural sources of racial and eco-
nomic inequality. But even many of these poli-
cies lack an understanding of how youth make 
decisions within unequal contexts, which we 
believe is crucial to better policies and better 
outcomes.

A natural extension of the current study 
would be to consider how different categories 
of strategies map to different outcomes. Unfor-
tunately, data collection ended just as the indi-
viduals in the sample were beginning adult-
hood and thus it would be premature to draw 
strong conclusions. Moreover, we must be 
mindful of additional limitations to the current 
study. We focus on a small sample of Black 
youth in one city. Data from another context 
(such as non-Black or rural youth) could pro-
vide different lessons, as we know literature 
points to challenges faced by families in rural 
areas (Edin, Shaefer, and Nelson 2023) and 
among youth from indigenous communities, 
for example. Another useful exercise, which we 
leave to future research, would be to use larger-
N data sets to more carefully examine invest-
ments in human capital that could put indi-
viduals at immediate risk of losing something 
critical (such as attending school despite vio-
lence at school). In general, larger data sets 
could be used to corroborate and further ex-
plore the degree to which the types of strategies 
and trade-offs we observe and analyze here are 
more general feature of adversity among disad-
vantaged youth that helps to explain heteroge-
neous responses to it.
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Despite reasons to believe that paternal incarceration has heterogeneous consequences for children, little re-
search explores the processes underlying variation in children’s responses to this adverse event. We use data 
from the Jail and Family Life Study, an in-depth interview study of incarcerated fathers and their family 
members (including their children), to understand the heterogeneous processes linking paternal incarceration 
to children’s well-being. Children commonly reported that their father’s incarceration restructured their lives 
by altering their emotional and instrumental responsibilities. Within each of these domains, though, children 
expressed considerable variation in their responses, with some children seamlessly stepping into new respon-
sibilities stemming from paternal incarceration and other children, especially older children who had wit-
nessed their fathers’ frequent entanglements with the criminal legal system, consciously stepping away from 
these responsibilities. These findings illustrate the range of responses that children have to paternal incar-
ceration, shedding light on processes that have not been observed in survey research.
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The expeditious growth of incarceration over 
the past half century in the United States 
means that a historically unprecedented num-
ber of children experience parental incarcera-
tion over the course of their lives. More than 
2.6 million children have a parent, most com-
monly a father, currently incarcerated, and 
millions more children have fathers recently 
released from jail or prison (Sykes and Pettit 
2014). More than 16 percent of U.S. adults—
some forty million individuals—report their 
father has been confined in jail or prison (Enns 
et al. 2019). Among urban children, about one-
third experience paternal incarceration by age 
nine (Turney and Haskins 2019). The concen-
tration of paternal incarceration among chil-
dren of color and economically vulnerable 
children, combined with the negative inter-
generational repercussions of paternal incar-
ceration, can exacerbate existing inequalities 
in children’s well-being (Wakefield and Wilde-
man 2013).

Paternal incarceration is an overwhelmingly 
stressful life event—and a unique form of 
household disruption—that is often accompa-
nied by trauma, can create internalized stigma, 
and can facilitate strain within the household 
and beyond (Hagan and Dinovitzer 1999). Pa-
ternal incarceration strains family economic 
resources (Schwartz-Soicher, Geller, and Garfin-
kel 2011), creates challenges for children’s care-
givers as they navigate parenting demands 
(Turney and Wildeman 2013), and fractures re-
lationships between parents (Turney and 
Halpern-Meekin 2021), all of which can contrib-
ute to deleterious intergenerational outcomes 
from childhood through adulthood. Indeed, 
research consistently finds that paternal incar-
ceration impairs mental and physical health, 
reduces educational achievement and attain-
ment, and increases hardship and deprivation, 
net of characteristics associated with selection 
into experiencing paternal incarceration (for 
reviews, see Foster and Hagan 2015; Haskins, 
Amorim, and Mingo 2018; Johnson and Easter-
ling 2012; Murray, Loeber, and Pardini 2012; 
Poehlmann-Tynan and Turney 2021; Turney 
and Goodsell 2018). This research also high-
lights children’s heterogeneous responses to 
paternal incarceration (Burgess-Proctor, Hueb-
ner, and Durso 2016; Foster and Hagan 2013; 

Haskins 2014; Turney 2017, 2022; Wildeman 
2010).

Despite accumulating evidence of the dele-
terious intergenerational consequences of pa-
ternal incarceration, our understanding of 
these consequences is limited. Perhaps most 
important, existing research nearly exclusively 
relies on survey data to estimate differences in 
outcomes between children who do and do not 
experience paternal incarceration (for research 
using qualitative methods, see Johnson and 
Easterling 2015; Nesmith and Ruhland 2008; 
Wakefield and Wildeman 2013). This focus on 
group differences—and the corresponding fo-
cus on causal inference despite the challenges 
of isolating paternal incarceration from other 
adversities—means that little research system-
atically considers the processes underlying 
children’s responses to paternal incarceration. 
A more complete understanding of children’s 
responses could help reconcile inconsistent or 
heterogeneous findings across data sources, 
identify places of intervention to reduce in-
equalities, and inform future survey develop-
ment.

In this article, we use qualitative data from 
the Jail and Family Life Study, an in-depth in-
terview study of incarcerated fathers and their 
family members (including their children), to 
document the processes through which chil-
dren respond to their father’s jail incarcera-
tion. Understanding the repercussions of jail 
incarceration, where most people incarcerated 
are awaiting adjudication of their case and have 
not been convicted of any crime, and are there-
fore experiencing considerable uncertainty 
about their release date, is especially important 
(Turney and Conner 2019). Jail incarceration is 
six times more common than prison incarcera-
tion, meaning that having a father incarcerated 
in jail is far more common than having a father 
incarcerated in prison (Sawyer and Wagner 
2023). Jail incarceration is also relatively short 
in duration, with people commonly churning 
between institutions and communities, a form 
of instability that can create considerable chal-
lenges for children (Cavanagh and Fomby 
2019).

Our analysis of longitudinal interviews with 
thirty-eight children (ages eight to seventeen), 
two-thirds of whom identify as Latino/a, show 
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that the carceral system imposes symbiotic 
harms on children of incarcerated fathers 
(Condry and Minson 2021). First, we find that 
exposure to an incarcerated father restructures 
the lives of children, with children describing 
how the criminal legal system socializes them 
to take on emotional and instrumental respon-
sibilities in response to their father’s incarcer-
ation. Second, we find that within the domains 
of altered emotional and instrumental respon-
sibilities, children expressed considerable vari-
ation in their responses to their fathers’ incar-
ceration. Some children reported seamlessly 
stepping into these new responsibilities and 
others reported consciously stepping away 
from these responsibilities (sometimes step-
ping into new responsibilities as well), and 
both stepping in and stepping away took con-
siderable energy. Third, these heterogeneous 
responses stem partially from variation in chil-
dren’s age, particularly differences between 
those in middle childhood (ages eight to 
twelve) and those in adolescence (ages thirteen 
to seventeen), which intersects with variation 
in their father’s incarceration history (for ex-
ample, duration and frequency of incarcera-
tion). These findings, which bring Latino/a 
children to the forefront of scholarship on the 
harms imposed by the criminal legal system, 
illustrate the range of responses children have 
to paternal incarceration.

Background
The stress process perspective provides a lens 
for understanding how paternal incarceration 
can affect children’s well-being. We first review 
the stress process perspective, focusing on the 
stressor of paternal incarceration, and then de-
scribe prior research on the repercussions of 
paternal incarceration for children’s well-being.

Paternal Incarceration in the 
Stress Process Perspective
The stress process perspective posits that 
stressors, events, and disruptions concentrated 
among vulnerable groups that challenge adap-
tive functioning can be meaningful for well-
being (Carr 2014; Pearlin 1989; Pearlin et al. 
1981). Stressors can be quite consequential for 
children (Avison 2010). Three aspects of the 
stress process perspective are especially rele-

vant to understanding the relationship be-
tween paternal incarceration and children’s 
well-being: first, inequality in exposure and re-
sponses to stressors; second, stress prolifera-
tion across people (that is, how stressors pro-
liferate from the person initially exposed to the 
stressor to those connected to that person); 
and, third, stress proliferation across stressors 
(that is, how initial stressors lead to stressors 
in other domains).

Inequality in Exposure and 
Responses to Stressors
First, the stress process perspective highlights 
inequality in exposure to stressors, with expo-
sure to stressors concentrated among histori-
cally and contemporarily disadvantaged social 
groups (Pearlin 1989). Paternal incarceration, 
rooted in structural inequalities stemming 
from racism and slavery, is a relatively common 
adverse childhood experience (Alexander 2020; 
Gjelsvik et al. 2014; Turney 2018) and form of 
household disruption. A nationally representa-
tive sample of children shows that 8 percent of 
children (ages zero to seventeen) have experi-
enced the incarceration of a residential parent 
(Turney 2018). A nationally representative sam-
ple of adults finds that more than one-third (34 
percent) of those ages eighteen to twenty-nine 
have experienced parental incarceration (Enns 
et al. 2019). Given the disproportionate share of 
men in the carceral system, paternal incarcera-
tion is more common than maternal incarcera-
tion (Carson 2021).

The commonality of paternal incarceration 
masks considerable inequality in exposure to 
paternal incarceration. Paternal incarceration 
is concentrated among children who endure 
additional vulnerabilities such as structural 
racism, residence in disadvantaged neighbor-
hoods, and extreme poverty (Johnson and East-
erling 2012). Among those born between 1989 
and 1993, paternal incarceration is six and three 
times more common among Black and His-
panic children, respectively, than among White 
children (Sykes and Pettit 2014). Paternal incar-
ceration is four times more common among 
Hispanic children of fathers with less than a 
high school diploma than among their coun-
terparts of fathers with some college education 
(Sykes and Pettit 2014). Therefore, though 
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much scholarship on parental incarceration fo-
cuses on Black children (or disparities between 
Black and White children), Latino/a children 
are commonly exposed to this stressor.

Stress Proliferation Across People
Second, the stress process perspective postu-
lates that stressors can proliferate across peo-
ple, that is, from the individual initially ex-
posed to the stressor to those connected to that 
individual, and that this type of stress prolif-
eration can operate to impair the well-being of 
both parties. Stressors can proliferate across 
generations, from parents to children or from 
children to parents, for example; within gen-
erations, from individuals to their siblings; or 
within nonfamilial connections, from individu-
als to their caregivers (Pearlin, Aneshensel, and 
LeBlanc 1997).

Indeed, most currently and formerly incar-
cerated individuals are embedded within fam-
ilies. Paternal incarceration can have far-
reaching symbiotic harms for families (Condry 
and Minson 2021), with the consequences of 
incarceration extending beyond the conse-
quences for the incarcerated and extending to 
the children (Foster and Hagan 2013), parents 
(Goldman 2019), romantic partners (Turney 
and Halpern-Meekin 2021), and siblings (Tad-
ros, Fye, and Ray 2020) of the incarcerated. 
Given the strong bonds between parents and 
children, as well as the interdependence be-
tween parents and children over the life course 
(Elder 1998), research increasingly explores the 
deleterious repercussions of paternal incarcer-
ation.

Stress Proliferation Across Stressors
Third, the stress process perspective posits that 
stressors can proliferate to create additional 
stressors (in addition to proliferating from one 
person to another, as described). Primary 
stressors give rise to additional, or secondary, 
stressors, with both primary and secondary 
stressors collectively impairing well-being 
(Pearlin 1989; Pearlin et al. 1981). The primary 
stressor of paternal incarceration can lead to 
secondary stressors such as economic hard-
ship, fractured romantic and co-parenting re-
lationships, and impaired caregiver health, all 
of which can undermine children’s well-being.

Paternal incarceration, as a primary stressor, 
can facilitate economic strain for families, and 
this secondary stressor may be one pathway 
through which paternal incarceration impairs 
children’s well-being. Most incarcerated fathers 
contribute economically to their households 
(or their children’s households) prior to their 
incarceration (Geller, Garfinkel, and Western 
2011). Incarcerated individuals are mechani-
cally removed from employment and, after re-
lease, the stigma of a criminal record makes 
finding and sustaining employment difficult 
(Pager 2003). Economic hardship can facilitate 
unstable living situations, lead to fewer re-
sources for children, and increase the labor-
force participation of children’s caregivers 
while decreasing their time for parental moni-
toring and supervision (Bruns 2019; Geller and 
Franklin 2014). In turn, economic strain under-
mines children’s well-being (Hill et al. 2013).

The stressor of paternal incarceration also 
fractures family relationships, including ro-
mantic and co-parenting ties, and this second-
ary stressor may be another mechanism link-
ing paternal incarceration and children’s 
well-being. Most incarcerated individuals are 
in romantic relationships prior to their confine-
ment, but the liminality associated with the 
carceral period makes it difficult to sustain ro-
mantic relationships while one partner is in-
carcerated (Comfort 2008). Incarceration cre-
ates challenges surrounding intimacy and 
communication and simultaneously gives part-
ners an opportunity to reevaluate the role of 
the relationship in their lives (Comfort 2008). 
Incarceration increases the likelihood of union 
dissolution, reduces relationship quality, and 
creates difficulties in co-parenting (Turney and 
Halpern-Meekin 2021; Turney and Wildeman 
2013; Western, Bloome, and Percheski 2008; 
Widdowson et al. 2020), all of which can dam-
age children’s well-being (McLanahan, Tach, 
and Schneider 2013; Palkovitz, Fagan, and Hull 
2013).

The stressor of paternal incarceration can 
put tremendous strain on children’s caregivers 
(most frequently their mothers), and this sec-
ondary stressor—impaired caregiver mental 
health—may explain the relationship between 
paternal incarceration and children’s well-
being. Romantic partners of incarcerated men 
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may experience considerable distress and 
worry while their partner is incarcerated (Fish-
man 1990). They may also be forced to take on 
additional household and childcare responsi-
bilities in their partner’s absence (Braman 
2007), which can be distressing or worrisome. 
Romantic partners may also experience consid-
erable anticipatory stress about if and when 
their partner will be released and, if so, the role 
he will play in their lives after release (Fishman 
1990; Miller 2021). Research shows that women 
who share children with recently incarcerated 
men, relative to their counterparts, have a 
greater likelihood of depression and life dis-
satisfaction (Wildeman, Schnittker, and Turney 
2012). Caregiver mental health, in turn, is a key 
predictor of children’s well-being (Meadows, 
McLanahan, and Brooks-Gunn 2008).

Existing Evidence of Intergenerational 
Consequences of Paternal Incarceration
The stress process perspective, with its focus 
on the unequal distribution of stressors and 
the proliferation of stressors across both peo-
ple and stressors, is a useful framework for un-
derstanding the intergenerational conse-
quences of paternal incarceration. Research 
highlights the role of paternal incarceration in 
structuring inequalities—above and beyond in-
equalities prior to paternal incarceration—be-
tween children who do and do not experience 
this adverse childhood event. Children with in-
carcerated fathers, relative to their counter-
parts, have more behavioral problems, includ-
ing internalizing behaviors, externalizing 
behaviors, and attention problems (Geller et al. 
2012; Haskins 2014, 2015; Wildeman 2010). Chil-
dren with incarcerated fathers also have poor 
educational outcomes—lower attainment, 
lower achievement, and higher rates of exclu-
sionary school discipline (Jacobsen 2019; but 
see Norris, Pecenco, and Weaver 2021). They are 
also more likely to engage in delinquent behav-
ior or have contact with the criminal legal sys-
tem themselves (Wildeman and Andersen 
2017). The magnitude of the differences be-
tween children with and without incarcerated 
fathers differ across both data sources and out-
comes.

Research also demonstrates considerable 
heterogeneity in children’s responses to pater-

nal incarceration. First, boys experience more 
deleterious consequences than girls, particu-
larly in regard to behavioral and educational 
outcomes (Haskins 2014; Wildeman 2010). 
Second, the consequences are concentrated 
among children who were living with their fa-
thers prior to his incarceration (Geller et al. 
2012). Third, the age of exposure to paternal in-
carceration can also structure children’s behav-
ioral and educational outcomes, with paternal 
incarceration in early childhood being more 
consequential than paternal incarceration later 
in the life course (Foster and Hagan 2013; Tur-
ney 2022). This survey research provides some 
understanding of heterogeneous responses to 
paternal incarceration, but is limited because 
the data are often underpowered to detect sta-
tistically significant differences (which may 
suggest null results that would not be null if 
powered appropriately), is only focused on spe-
cific outcomes such as behavior or educational 
attainment, or comes to inconsistent findings 
across studies.

Expanding Our Understanding of 
Incarceration’s Intergenerational 
Consequences
Despite increased research attention to how 
the stressor of paternal incarceration shapes 
children’s lives, opportunities to advance our 
understanding of how children respond to this 
stressor are available. Most important, little re-
search examines the processes through which 
paternal incarceration transforms children, in 
part because the survey data commonly used 
to understand these intergenerational conse-
quences (including the Future of Families and 
Child Wellbeing Study and the National Longi-
tudinal Study of Adolescent to Adult Health) 
are not well positioned to investigate processes. 
This survey research focuses on differences in 
outcomes between children who do and do not 
experience paternal incarceration and, given 
the stark differences between these two groups 
prior to the incarceration, often endeavors to 
strengthen causal inference around this asso-
ciation (Haskins 2014; Norris, Pecenco, and 
Weaver 2021).

The survey research that does investigate 
the mechanisms linking paternal incarceration 
to children’s well-being cannot fully explain this 
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association and is limited by the cyclical nature 
of incarceration, which makes it especially dif-
ficult to identify causal mechanisms. One study 
finds that familial characteristics—including 
maternal depression, maternal parenting 
stress, paternal involvement, and spanking—
explain some, but not all, of the relationship 
between paternal incarceration and children’s 
behaviors, suggesting other mechanisms are at 
play (Antle, Gibson, and Krohn 2020; also see 
Dwyer Emory 2018). Qualitative research is 
ideal for understanding these processes (John-
son and Easterling 2015; Nesmith and Ruhland 
2008; Wakefield and Wildeman 2013). Qualita-
tive data, and its associated complexity, is also 
ideal for providing greater context for the het-
erogeneous consequences of paternal incarcer-
ation that have been identified in survey re-
search (Sampson 2011; Torche, Fletcher, and 
Brand 2024, this issue).

Data and Methods
This article advances our understanding of the 
intergenerational consequences of incarcera-
tion by exploring the range of processes 
through which children respond to paternal in-
carceration. We use data from the Jail and Fam-
ily Life Study, a longitudinal in-depth interview 
study of fathers incarcerated in southern Cali-
fornia and their family members. Fathers were 
recruited and interviewed in jail and, during 
their interview, were asked to provide names 
and contact information for their family mem-
bers (including their children, children’s care-
givers, and mothers). The sample includes 123 
fathers and their family members, all of whom 
we attempted to interview twice, between July 
2015 and December 2017. Fathers were eligible 
for participation if they had contact with at 
least one child in the month prior to their in-

carceration, although living with children was 
not a requirement for participation. We con-
ducted baseline interviews with fathers while 
they were in jail. We conducted most baseline 
interviews with family members while the fa-
ther was in jail, though occasionally fathers 
were released from jail before we were able to 
conduct these interviews. We conducted fol-
low-up interviews with fathers and family 
members about two months after the father 
had been released from jail or, when fathers 
had not been released or sentenced to prison, 
about one year after the baseline interview. We 
asked children’s caregivers to provide written 
consent for both their interview and, if appli-
cable, the interview of their child. Children pro-
vided oral consent. We draw on sixty-eight in-
terviews, including thirty-eight baseline and 
thirty follow-up interviews with children—
from ages eight to seventeen—of incarcerated 
fathers.1 These thirty-eight respondents come 
from twenty-six families because we inter-
viewed siblings when possible. It is especially 
important to incorporate children’s voices into 
the stress process perspective and research on 
the consequences of paternal incarceration 
more generally, as children may provide the 
most direct accounts of their familial experi-
ences (Avison 2010).2

After working to establish rapport, we asked 
children questions about their families, their 
schools, and their peers, focusing especially on 
how their lives had changed since their father’s 
incarceration (Turney et al. 2017). We paid at-
tention to children’s developmental age when 
conducting the interviews. We asked similar 
questions of all children, but varied the ques-
tion wording and order as necessary to ensure 
that the interview flowed as much as possible 
like a conversation. Baseline and follow-up in-

1. Many fathers in the study had children younger than eight, consistent with expectations given the age distri-
bution of incarcerated people. These fathers were eligible for study participation, but we did not interview their 
children; this is the primary reason we do not have corresponding child interviews for all father interviews.

2. Children may have different perspectives than their caregivers (Siegel and Luther 2019). We triangulated 
children’s responses with those of their caregivers. These analyses revealed that children and caregiver accounts 
of instrumental responsibilities (described later) were consistent across reporters. They also revealed subtle 
differences in emotional responsibilities (described later). Children’s accounts showed how children took on 
emotional responsibilities stemming from the incarceration, whereas caregiver accounts focused on the emo-
tional consequences of the incarceration on the child. This suggests that a reliance on caregiver reports alone 
would miss the considerable emotional responsibilities described by children.
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terviews with children lasted an average of 
forty-eight and forty-nine minutes (in a range 
of fourteen to 105 minutes), respectively. The 
relatively short length of the interviews with 
children is consistent with expectations from 
other research (Siegel and Luther 2019). Partic-
ipants received $10 cash for each interview. We 
transcribed interviews verbatim.

Analytic Approach
The analytic approach occurred in three pri-
mary stages. First, a team of trained graduate 
students conducted deductive coding of all 
child interviews. We primarily derived the de-
ductive codes from the interview questions, 
and they covered broad topics such as the fa-
ther’s incarceration, contact with the father, 
and mental health (Deterding and Waters 
2021). Second, a team of trained graduate stu-
dents conducted inductive coding of all child 
interviews. This involved coding the portions 
of the child interviews identified in the deduc-
tive coding as Incarceration Effects. We en-
gaged in an iterative coding process, with the 
research team continually refining the code-
book and recoding as necessary (Deterding and 
Waters 2021). We paid careful attention to in-
tercoder reliability in both the deductive and 
inductive coding, with the research team cod-
ing multiple transcripts together until we 
reached consistency in coding and each tran-
script being coded by two team members, the 
larger team working closely together to resolve 
discrepancies. Third, we wrote analytic memos 
based on key themes that emerged during this 
inductive coding. We first wrote analytic 
memos for each of the key themes and then 
wrote separate analytic memos across emer-
gent areas of heterogeneity including gender, 
father-child relationship prior to incarceration, 
and age.

Sample Description
Table 1 presents demographic characteristics 
of the analytic sample. The analytic sample 
comprises roughly similar numbers of children 
in middle childhood (ages eight to twelve) and 
adolescence (ages thirteen to seventeen). 
Nearly two-thirds (66 percent) of the analytic 
sample identified as Latino/a. Girls made up 
about two-thirds (66 percent) of the sample. 

Most children (71 percent) were living with 
their biological mother at the baseline inter-
view, and nearly all children (95 percent) were 
not living with their father immediately before 
his incarceration.

Findings
Analysis of interview transcripts reveal three 
key findings. First, children experienced 
changes in their emotional and instrumental 
responsibilities resulting from their father’s in-
carceration. Second, children’s responses to 
their father’s incarceration were heteroge-
neous, with many children reporting increased 
emotional and instrumental responsibilities 
and others reporting conscious decisions to 
step away from these responsibilities, some-
times while describing increased responsibili-
ties. Third, these heterogeneous responses 
stem partially from variation in children’s age, 
particularly differences between those in mid-
dle childhood and those in adolescence, which 
intersects with variation in their father’s incar-
ceration history, such as duration and fre-
quency of incarceration.

Emotional and Instrumental Responsibilities 
Stemming from Paternal Incarceration
Paternal incarceration, and the related removal 
of fathers from households, leaves children 
and their caregivers to manage in their father’s 
absence. Most children responded to these 
changes by describing a range of emotional 
and instrumental responsibilities that they 
took on in response to their father’s incarcera-
tion. Other children with incarcerated fathers, 
though, stepped away from these emotional 
and instrumental responsibilities. Therefore, 
children have heterogeneous responses to pa-
ternal incarceration.

Stepping into New Responsibilities
First, as expected, most children with incarcer-
ated fathers commonly reported increased 
emotional and instrumental responsibilities 
that arose directly from their father’s incarcer-
ation. These children incurred emotional re-
sponsibilities that included concealing their 
own emotions from their family members 
(mothers, siblings, and fathers) and providing 
consolation to these family members. Children 
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engaged in these two types of emotional re-
sponsibilities—concealing their emotions and 
consoling their family members—to protect 
both themselves and their family members. 
These children also incurred instrumental re-
sponsibilities that included maintaining rela-
tionships with the father through visitation 
and other forms of contact, managing aspects 

of their father’s incarceration, and taking on 
caregiving responsibilities for their father and 
other family members.

Many children reported increased emo-
tional responsibilities in response to their fa-
ther’s incarceration. Consider sixteen-year-old 
Sean, who described how he conceals his emo-
tions about his father’s incarceration to protect 

Table 1. Descriptive Characteristics of Analytic Sample

Mean or N Frequency (%)

Race-ethnicity
Latino/a 25 66
Black 0 0
White 5 13
Asian–Pacific Islander 3 8
Multiracial–multiethnic 4 11
Missing 1 3

Gender
Boy 13 34
Girl 25 66

Age 
Eight to twelve 20 53
Thirteen to seventeen 18 47

Caregivera

Biological mother 27 71
Grandparent 7 18
Someone other than biological mother 4 11

Household social classb

Poor or working poor 33 87
Middle class 5 13

Living with father prior to incarceration
Yes 2 5
No 36 95

Father previously incarcerated
Yes 36 95
No 2 5

N 38

Source: Authors’ tabulation.
a Percentages do not add to 100 percent because some children live with more than one 
caregiver. 
b Poor or working poor children had unemployed caregivers; caregivers who were employed 
but reported erratic hours, low pay, and few benefits; or caregivers who were employed full 
time in low-paying positions with some benefits. Middle-class children had caregivers who 
worked full time in professional or white-collar careers.
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his family members. Sean told us that his fa-
ther’s incarceration—and the accompanying 
behaviors that led to his father’s engagement 
with the criminal legal system—has taken a toll 
on his family, especially his three siblings, who 
are ages twenty-seven, twenty-nine, and thirty-
one. Sean describes sadness about his father’s 
year-long absence and worry about the uncer-
tainty of his father’s release because his fa-
ther’s release date was still unknown despite 
more than thirty court appearances. Sean told 
us that he works hard to keep these emotions 
from his siblings. “I don’t really say much, and 
I try not to say anything. Because I know that 
will not affect them on the outside, but I know 
inside it’s gonna hurt them.” Sean also de-
scribed an acute awareness of the struggles 
that his father’s first-time incarceration has 
created for his mother, and he says that the 
four of them look out for each other’s emotions 
to lessen the burdens on their mother. “My 
mom went through so much,” he told us.

Similarly, many children reported an in-
crease in instrumental responsibilities in re-
sponse to their father’s incarceration. Children 
commonly reported the labor they engaged in 
to maintain contact with their father, which 
was often coordinated through their caregivers. 
All but three children sustained some form of 
contact with their incarcerated father during 
his most proximate incarceration, through vis-
its, phone calls, and letter writing. Nearly two-
thirds reported visiting their father in jail dur-
ing his most proximate incarceration stay. For 
example, sixteen-year-old Renee told us about 
the instrumental responsibilities she and her 
three sisters took on to maintain contact with 
their father during his time in jail. Renee and 
her siblings, like many children we spoke with, 
visited their father, accepted his frequent col-
lect calls, and wrote him letters. Renee told us 
that she worked hard to maintain contact with 
her father and also frequently put money on his 
books. “I was always there for him,” she said. 
“[I thought] if we were there for him and giving 
him support, it would help him through it. . . . 
If he needed any money or food, if he needed 
money on his books, I put money on it. And, I’d 
write him whenever I could. Like, I was just al-
ways there for him, you know, to make sure—
so, he knew that we were there for him and sup-

ported him.” Renee’s discussion of maintaining 
contact with her father was typical among chil-
dren.

Another type of instrumental responsibili-
ties that children commonly report is manag-
ing aspects of their father’s incarceration. Chil-
dren did so by attending court dates, passing 
messages along to those on the outside, and 
relaying or disclosing information about their 
father’s whereabouts and well-being to his 
friends and family. Renee described the many 
ways she and her siblings managed their fa-
ther’s incarceration. They attended about ten 
of his court dates in the past year, each time 
sitting in court from 8 a.m. to 4 p.m. only to 
learn that their father’s case had been post-
poned. Renee and her siblings also communi-
cated with her father’s public defender, ques-
tioning why their father had been incarcerated 
so long on a probation violation, which con-
trasted with their online research suggesting 
he should spend no more than forty-five days 
in jail for this violation. When their father’s 
case was finally adjudicated, after multiple 
postponements, and he was scheduled for im-
mediate release given the length of time he had 
served, the sisters took responsibility for meet-
ing him upon release. Renee and her sisters ar-
rived at the jail at their father’s scheduled re-
lease time of 10:30 p.m. and took him to a hotel 
when he was eventually released at 3 a.m.

Stepping Away from New Responsibilities
Although many children described taking on 
increased emotional and instrumental respon-
sibilities during their father’s incarceration, 
notably by concealing their emotions and con-
soling distressed family members, adopting 
them was not universal, perhaps expected 
given research demonstrating children’s heter-
ogenous responses to paternal incarceration. 
Instead, some children described consciously 
stepping away from these emotional and in-
strumental responsibilities to protect them-
selves, even as a number simultaneously en-
gaged in some emotional and instrumental 
responsibilities. Many of these children de-
scribed making decisions to minimize contact 
with their father—thereby partially lessening 
their potential for emotional and instrumental 
responsibilities—or minimize the support they 
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provide to their mothers, siblings, or other 
family members. They describe scaling back 
their duties over time or being selective about 
the responsibilities they incur. Violet, twelve 
years old, is an exemplar of a child who reports 
stepping away from emotional and instrumen-
tal responsibilities during her father’s most re-
cent incarceration. Her father had been in and 
out of jail most of her life and, when he re-
quested that she visit him, by writing this in a 
Christmas card, she decided that she did not 
want to see him. She told us, “He doesn’t exist. 
I try to forget about him. I try to not focus on 
the past and focus on the present. I don’t want 
to know about my dad anymore cuz it’s too 
much information.” Therefore, Violet, like 
many children we interviewed, described not 
wanting to incur additional responsibilities re-
lated to her father’s incarceration.

Explaining Variation in Heterogeneous 
Responses to Paternal Incarceration
Our analyses show that many children step into 
emotional and instrumental responsibilities 
stemming from their father’s incarceration and 
that others step away from these responsibili-
ties sometimes while also stepping into some 
responsibilities. Why do some children step 
into these responsibilities and others step 
away? We systematically examined variation in 
children’s responses to their father’s incarcera-
tion, focusing on similarities and differences 
across child gender, the father-child relation-
ship prior to the father’s incarceration, and 
child age, particularly differences across mid-
dle childhood and adolescence, given some ev-
idence from survey research that familial pro-
cesses underlying paternal incarceration may 
vary across these dimensions.

Child’s Gender
Our analyses show little evidence that the pro-
cesses through which children respond to pa-
ternal incarceration—at least with respect to 
their emotional and instrumental responsibil-
ities—vary by child’s gender. Contrary to expec-
tations, both boys and girls similarly described 
both incurring and stepping away from emo-
tional and instrumental responsibilities. For 
example, both boys and girls commonly 
worked to conceal their emotions and spend 

time consoling family members. Both boys and 
girls also similarly described stepping away 
from such responsibilities. Therefore, although 
some children described stepping into these 
responsibilities, others described stepping 
away, and still others described both stepping 
into some and stepping away from others, we 
found no evidence that these decisions are pat-
terned by gender.

Luke, a nine-year-old boy, reported in-
creased emotional and instrumental responsi-
bilities in response to his father’s incarcera-
tion. Luke took on the emotional responsibility 
of consoling his distressed family members. 
Like many of the children we interviewed, fam-
ily members—including children’s caregivers 
and siblings—commonly expressed distress, 
worry, and fear about the father’s time in jail. 
Children were commonly aware that their fam-
ily members were experiencing these emotions, 
and this knowledge often translated into in-
creased emotional responsibilities. Luke told 
us that he and his siblings often witness his 
mother crying as a result of their father’s incar-
ceration. “We would cheer her up,” he said. 
This type of emotional responsibility, consol-
ing distressed family members, was common 
among both boys and girls in our sample.

In addition to children, like Luke, telling us 
they console their distressed family members, 
both boys and girls described an awareness 
that their siblings are protecting them. Nikki, 
a thirteen-year-old girl whose father experi-
enced a series of short incarceration stays, pro-
vides an example. Nikki told us that her older 
sister, who experienced considerable distress 
related to her father’s incarceration, does not 
bring up events related to the incarceration to 
avoid triggering Nicole. “My sister . . . tried to 
hide it so I wouldn’t get sad,” she said. Chil-
dren, like Luke and Nikki, take on emotional 
responsibilities for protecting their family 
members or express an acute recognition of the 
emotional responsibilities that others are in-
curring, which is perhaps an emotional respon-
sibility itself.

Father-Child Relationship
We also find little evidence of variation in chil-
dren’s emotional and instrumental responsi-
bilities by their relationship with their father, 
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as measured by both father’s residential status 
prior to his incarceration and the quality of the 
father-child relationship. All but two children 
we interviewed were not living with their father 
immediately beforehand. Given the energy that 
nearly all children spend on navigating new re-
sponsibilities in the wake of their father’s in-
carceration, or stepping away from responsi-
bilities, which also takes considerable energy, 
children are clearly not shielded from the re-
percussions of incarceration when their father 
lives in a separate household. We also exam-
ined variation in children’s emotional and in-
strumental responsibilities based on their re-
lationship with their father before his most 
proximate incarceration, comparing children 
with low-quality relationships with their fa-
thers and those with high-quality relation-
ships.3 We found that children with both low- 
and high-quality relationships with their 
fathers engage in emotional and instrumental 
responsibilities in the wake of their father’s in-
carceration. That is, even children with virtu-
ally no relationship with their fathers com-
monly describe having to manage the emotions 
of other family members, conceal their emo-
tions from these family members, or reject 
their father’s desire to connect with them. Like-
wise, we found that children step away from 
emotional and instrumental responsibilities 
regardless of their relationship with their fa-
ther.

Children who report low-quality relation-
ships describe emotional and instrumental re-
sponsibilities that stem from their fathers’ in-
carceration. Ernesto, sixteen years old, provides 
an example. Ernesto reported having virtually 
no relationship with his father, both before and 
during his father’s incarceration. Ernesto last 
visited his father in jail a year ago earlier, and 
although his father occasionally wrote him let-
ters, he did not write back. Even so, Ernesto 
described the emotional responsibilities that 
come with consoling his mother and brother. 
Like Luke, Ernesto told us about the sadness 

his mother experiences because of his father’s 
incarceration. He said that he consoled his 
mother, who was especially sad about the lack 
of father figure for Ernesto and his brother, by 
telling her that she was solely responsible for 
the fact that he “grew up good.” He also reas-
sures his mother that his younger brother will 
similarly persevere during his father’s incarcer-
ation, and tells her that “I could be the father 
figure for my little brother.” He went on to de-
scribe how he comforted his brother, saying, 
“Gotta keep my brother in a happy place. I’ma 
make him happy and keep him here by my 
side.” This consolation of both his mother and 
brother is similar to how many children de-
scribe reassuring and encouraging family 
members experiencing incarceration-related 
distress.

Children who report high-quality relation-
ships with their fathers describe emotional and 
instrumental responsibilities that stem from 
their fathers’ incarceration. Alexis, sixteen 
years old, was similar to the many children who 
reported high-quality relationships with their 
fathers. Alexis’s parents divorced when she was 
in eighth grade and, although she had not lived 
with her father immediately before his incar-
ceration, she talked to him on the phone every 
day. Now that he was incarcerated, she visited 
him as often as possible, telling us that she 
scheduled her weekends around these visits. 
Alexis described tremendous sadness regard-
ing her father’s absence, a sadness exacerbated 
when she visits him in jail. Alexis told us that 
she has hidden this sadness while visiting her 
father over the past three years, going to great 
lengths to obscure her tears from him and en-
couraging her younger sister to do the same. 
She told us, “It messes him up more because 
he knows what he did. He knows that he has to 
fix some things. With [my sister] crying or 
whatever, it just makes it that much harder for 
him. Yeah, it’s hard for us, but we can make it 
easier for us and make it easier for him, that 
way it’s just not as stressful on everyone.” Alexis 

3. We create two relatively crude categories for this analysis. We consider children to have low-quality relation-
ships with their fathers if they reported not seeing their father for an extended period before incarceration, if 
their father had minimal involvement in daily tasks (such as taking the child to school or playing with the child), 
or if they reported negative feelings toward their father (such as resentment or anger). We consider other children 
to have high-quality relationships.
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and her sister are exemplars of children who 
endure the labor of concealing their emotions 
to protect their fathers.

Child’s Age
Finally, despite little evidence of heterogeneity 
by child gender or father-child relationship, we 
find that age is a key factor in understanding 
how children respond to paternal incarceration 
via emotional and instrumental responsibili-
ties, with the differences especially pronounced 
for instrumental responsibilities. We find that 
children’s age matters for two reasons. First, 
children develop agency over time, to either 
take on more responsibilities or step away 
from these responsibilities. Second, children’s 
age often dovetails with their father’s incarcer-
ation history, with age being positively corre-
lated with cyclical or lengthy incarceration. 
Children become better positioned to take on 
instrumental responsibilities as they age. We 
find that younger children often played a sup-
portive role to other family members but, as 
they get older, they undertake instrumental re-
sponsibilities that are independent of their 
mother’s or caregiver’s involvement. They take 
a more active role in supporting their father 
and other family members and, similarly, are 
more forceful in stepping away from these re-
sponsibilities. The combination of age and fa-
ther’s incarceration history becomes especially 
pronounced when children choose to step away 
from these responsibilities, because older chil-
dren have both agency to step away and often 
report being worn down from their father’s cy-
clical incarceration. More broadly, this sug-
gests an intersection between heterogeneous 
treatments (duration of incarceration) and het-
erogeneous responses (children’s age).

Young children, ages eight to twelve, com-
monly describe taking on responsibilities dur-
ing their father’s incarceration. Chocolate, nine 
years old, described how her father’s confine-
ment—his second time experiencing incarcer-
ation—means that she now had the responsi-
bility of walking the family dog. She said, “It 
was hard to take care of our dog. And just hard 
to do a lot of other things that [my dad] used to 
do.” More commonly, children described how 
they incurred additional responsibilities for 
their siblings or caregivers (as Luke described, 

for example). Similarly, twelve-year-old Paula, 
whose dad had been incarcerated for just over 
four months when we interviewed her, de-
scribed emotional responsibilities incurred 
during his incarceration. Perhaps most nota-
bly, she told us about how she had to conceal 
her knowledge of the reason for her father’s 
incarceration, a detail she overheard via eaves-
dropping. Paula also told us, though, that she 
was frustrated with her father’s frequent incar-
cerations; his most recent time in jail was his 
fourth. She told us that she had visited him but 
that, should he be incarcerated a fifth time, she 
would not. She also said that she was going to 
tell her mother to stop putting money on his 
books “cause you really don’t deserve it if you’re 
gonna be going in here in and out.” Therefore, 
though Paula has incurred emotional and in-
strumental responsibilities during her father’s 
incarceration, she planned to pull back at least 
some of this support in the future. Children 
alter—or, in Paula’s case, plan to alter—their 
instrumental responsibilities because they be-
come worn down by fathers who frequently cy-
cle in and out of jail.

Considerably more evidence of heterogene-
ity is in response to paternal incarceration as 
children age, with some older children (thir-
teen to seventeen) stepping into emotional and 
instrumental responsibilities and other older 
children stepping away. Two siblings (fourteen-
year-old Nellie and seventeen-year-old Made-
leine, as well as their eleven-year-old brother 
Ruben) described how they stepped into new 
responsibilities during their father’s incarcera-
tion. They explained how they worked to care 
for their mother emotionally—by letting her 
express her sadness, fear, and loneliness about 
the father’s incarceration; by providing a 
sounding board for her emotions; and by com-
forting her that everything would be OK—to 
protect their mother’s emotional health. These 
siblings all described how they worked to man-
age their mother’s emotions to keep her from 
ending her own life, an act she had previously 
expressed as a possibility. Madeleine said, “It 
was really hard. She would say, ‘I just wanna 
give up. I wanna give up at life.’” Madeleine and 
her siblings, like many children we spoke to, 
took on considerable emotional responsibili-
ties following their father’s incarceration.
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Older children also reported stepping away 
from emotional and instrumental responsibil-
ities (and this was more common among older 
children than younger children). Nikki, the 
thirteen-year-old who expressed an acute rec-
ognition of the emotional responsibilities in-
curred by others, told us that her primary emo-
tional responsibilities—of worrying about her 
father—decreased when her father was incar-
cerated for the tenth time. She said, “I feel like 
I would rather him be in jail because I know 
he’s safe there. And I know he’s eating and I 
know he’s getting medical attention if he needs 
it. And I don’t have to worry.” This sentiment 
of relief accompanying a father’s jail stay, and 
corresponding decline in emotional responsi-
bilities, was commonly reported, even by chil-
dren who also reported incurring emotional 
responsibilities. Therefore, some children, es-
pecially older children who had experienced 
their fathers cycling in and out of jail and 
prison over many years, described consciously 
stepping away from these emotional and in-
strumental responsibilities (even as a number 
simultaneously engaged in some emotional re-
sponsibilities).

Discussion
Research on the intergenerational conse-
quences of paternal incarceration comes to two 
broad conclusions. First, on average, paternal 
incarceration is a disruption with deleterious 
repercussions for children’s well-being (for re-
views, see Foster and Hagan 2015; Haskins, 
Amorim, and Mingo 2018; Johnson and Easter-
ling 2012; Murray, Loeber, and Pardini 2012; 
Poehlmann-Tynan and Turney 2021; Turney 
and Goodsell 2018). Second, there is consider-
able variation in how children respond to this 
stressor in terms of the magnitude of the dif-
ferences between children with and without in-
carcerated fathers, differences across out-
comes, and subgroup variation in associations 
(Foster and Hagan 2013; Geller et al. 2012; 
Haskins 2014; Norris, Pecenco, and Weaver 
2021; Turney 2017). The processes underlying 
these average and heterogeneous repercus-
sions are less understood, in part because of a 
reliance on survey data that lacks contextual 
information to understand these processes. In 
this article, we use qualitative data from the Jail 

and Family Life Study, which includes in-depth 
interviews with thirty-eight children enduring 
paternal incarceration, the majority of whom 
identify as Latino/a, to provide a systematic ac-
counting of the processes linking paternal in-
carceration to children’s well-being.

The first key finding is that children consis-
tently identify sometimes overlapping emo-
tional and instrumental responsibilities re-
lated to the stressor of paternal incarceration. 
Emotional responsibilities often include con-
cealing their emotions and consoling their 
family members. These increased emotional 
responsibilities were in addition to the emo-
tions such as distress, worry, and fear that chil-
dren had regarding their father’s incarceration 
(Geller et al. 2012). Instrumental responsibili-
ties commonly entailed maintaining relation-
ships with their father through visitation and 
other forms of contact, managing aspects of 
their father’s incarceration, and taking on care-
giving responsibilities for their father and 
other family members. These findings high-
light how children of incarcerated fathers un-
dertake adult responsibilities to help them-
selves and their families adapt to their father’s 
incarceration (Burton 2007). This is consistent 
with other research showing how those experi-
encing paternal incarceration are more likely 
than their counterparts to experience subjec-
tive adulthood, that is, report feeling older than 
their biological age (Turney and Lanuza 2017). 
These increased responsibilities took a toll on 
these children, who were often navigating their 
father’s incarceration alongside other respon-
sibilities in their lives. Some of these increased 
responsibilities may be unique to the adverse 
event of paternal incarceration, given the 
shame sometimes stemming from family 
member criminal legal contact (Braman 2007) 
and the considerable uncertainty associated 
with jail incarceration (Walker 2022). Future re-
search should systematically examine how chil-
dren’s responses to paternal incarceration mir-
rors or diverges from their responses to other 
adverse events such as parental job loss or re-
lationship dissolution.

This finding—that children commonly step 
into new roles to manage the emotional and 
instrumental responsibilities demanded by 
their father’s incarceration—sheds consider-
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able light on the processes underlying the con-
sequences of paternal incarceration. Indeed, 
these increased responsibilities may explain 
the deleterious consequences that paternal in-
carceration has for children’s behavioral and 
educational outcomes. The incarceration may 
shift roles and responsibilities and, in turn, the 
stress associated with these increased demands 
could impair mental health (potentially in-
creasing anxiety and depression), leave less 
time for educational achievement, or facilitate 
delinquency. Children’s extensive discussions 
of their increased responsibilities occurred si-
multaneously with their relative silence on 
other mechanisms commonly posited in prior 
research, such as challenges for children’s care-
givers (Antle, Gibson, and Krohn 2020) and 
fractured relationships between parents (Dw-
yer Emory 2018).

The second key finding, consistent with the 
stress process perspective that people’s reac-
tions to stress unfolds within a broader social 
context (Pearlin 1989), is that children reported 
considerable variation in emotional and instru-
mental responsibilities. Most children report 
that their father’s incarceration increases their 
emotional and instrumental responsibilities in 
at least one but sometimes both domains. 
Many, however, even those who report some in-
creased responsibilities, report stepping away 
from responsibilities during their father’s in-
carceration. That is, many both step into and 
step away or, less commonly, only step away.

The third key finding is that children’s age, 
by both their increased agency to make deci-
sions and its correlation with their father’s in-
carceration history, structured their heteroge-
neous responses. Their gender and their 
relationship with their incarcerated father did 
not. These findings complement the relatively 
small body of research that considers how age 
of exposure to paternal incarceration condi-
tions responses. Most of this research consid-
ers paternal incarceration occurring within a 
narrow time frame (Wildeman 2010) or at some 
point in childhood (Foster and Hagan 2007). 
Much of it comes to inconsistent conclusions 
depending on the data sources or outcome vari-
ables (Turney 2022). Children’s greater agency 
as they age may facilitate making conscious 
choices to step away from increased responsi-

bilities, and these responses may begin to ex-
plain other heterogeneity identified in survey 
research (Foster and Hagan 2013; Geller et al. 
2012; Turney 2017, 2022). It may also explain 
null findings for certain groups of children 
(Turney 2017). Future research should consider 
the role of this heterogeneity in structuring re-
sponses in traditionally examined indicators of 
children’s well-being, such as externalizing be-
haviors and test scores.

That children’s emotional and instrumental 
responsibilities did not vary by their gender or 
relationship with their father prior to his incar-
ceration is inconsistent with survey research 
that the repercussions are concentrated among 
boys (Wildeman 2010) or those living with their 
fathers prior to his incarceration (Geller et al. 
2012). Two explanations for these seemingly di-
verging findings are possible. First, the qualita-
tive nature of this study and the small number 
of participants make it difficult to identify dif-
ferences in the way that is possible with a large 
sample quantitative study. Second, the process 
of taking on additional responsibilities or 
choosing to step away from them is quite dif-
ferent from the outcomes commonly consid-
ered in survey research; a lack of differences in 
the domains of emotional and instrumental 
responsibilities may not translate into differ-
ences in behavior problems or test scores be-
tween children who do and do not experience 
paternal incarceration.

Future research should continue to investi-
gate variation in children’s responses to pater-
nal incarceration based on their position in the 
social structure. Stress unfolds within a social 
context and, accordingly, children respond to 
stressors based on their position in the broader 
social structure (Pearlin 1989). Children in rela-
tively disadvantaged social positions—such as 
poor children or those whose fathers have ex-
perienced cyclical incarceration—may experi-
ence the most severe consequences of stress-
ors, particularly if they lack resources to protect 
against such stress (Torche, Fletcher, and 
Brand 2024, this issue). Alternatively, children 
in relatively advantaged social positions may 
experience the most severe consequences of 
stressors, especially if the stressors are unan-
ticipated or unexpected (Torche, Fletcher, and 
Brand 2024; also see Turney 2017). These data 
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do not provide an opportunity to consider such 
variation given the limited variation in chil-
dren’s socioeconomic status (thirty-three of the 
thirty-eight children were living in poor or 
working-class households) and father’s incar-
ceration history (thirty-six had fathers who had 
been previously incarcerated). That said, it is 
not clear that these structural conditions would 
condition children’s emotional and instrumen-
tal responsibilities stemming from paternal in-
carceration. Children across the socioeco-
nomic spectrum may engage in emotional 
responsibilities (such as concealing their own 
emotions and consoling their family members) 
and instrumental responsibilities (such as 
maintaining relationships with their father, 
managing aspects of their father’s incarcera-
tion, and taking on caregiving responsibilities 
for their fathers or other family members).

This analysis provides one of the first quali-
tative examinations of the intergenerational 
consequences of paternal incarceration from 
the perspective of children, shedding light on 
processes that have not been observed in sur-
vey research in part, by asking semi-structured 
questions and allowing for open-ended re-
sponses. The findings have implications for 
survey research on families and children. First, 
because the qualitative nature of the study gen-
erated findings not previously documented in 
a systematic way, results suggest that future 
surveys should incorporate measures of emo-
tional and instrumental responsibilities into 
questionnaires, both as outcomes themselves 
and as mediators in the relationship between 
paternal incarceration and other traditionally 
considered outcomes such as mental health, 
educational attainment, or delinquency. The 
primary stressor of paternal incarceration may 
lead to the secondary stressor of increased 
emotional and instrumental responsibilities, 
which together may impair children’s out-
comes (Pearlin 1989). Indeed, research docu-
ments that caregiving responsibilities among 
youth and adolescents can limit educational 
and occupational pathways (DeLuca, Papa-
george, and Boselovic 2024, this issue; Wiggins, 
Harrington, and Gerstel, 2022; also see Burton 
2007; McMahon and Luthar 2007). For example, 
a longitudinal study of fifty Latino/a high 
school seniors shows that caring for siblings 

and parents comes at the expense of educa-
tional success in postsecondary pathways 
(Ovink 2014). Second, the findings suggest the 
importance of understanding children’s het-
erogeneous responses to paternal incarcera-
tion (and, likely, other stressors), highlighting 
the need for large-scale surveys that have 
enough power to detect statistically significant 
differences across groups (and allow research-
ers to, for example, tease out differences be-
tween children’s age and father’s incarceration 
history). These findings show that surveys 
should consider both heterogeneous treat-
ments (such as duration of father’s incarcera-
tion, distance between child’s home and fa-
ther’s facility) and heterogeneous responses 
(such as child’s age).

Limitations
Several considerations should be kept in mind 
when interpreting these results. First, like 
most all qualitative research, these findings 
are not generalizable. Future research should 
work to extend these findings across contexts. 
A sample that included Black children might 
yield different conclusions, for example, given 
that some research finds differences in Black 
and non-Black children’s responses to pater-
nal incarceration (Craigie 2011; but see 
Haskins 2014; Turney and Haskins 2014). Our 
predominantly Latino/a sample—coupled 
with the commonality of familism, and the as-
sociated privileging of family needs over indi-
vidual needs, among Latinos (Desmond and 
Turley 2009)—may yield an overrepresentation 
of emotional and instrumental responsibili-
ties incurred by children. Our analysis of re-
sponses between Latino/a children and non-
Latino/a children did not suggest meaningful 
differences across groups, but race-ethnic vari-
ation in children’s responses should be inves-
tigated with larger and more diverse samples. 
Similarly, a sample that included children ex-
periencing prison incarceration—rather than 
jail incarceration—may yield different conclu-
sions. Those incarcerated in jail are often 
closer to their children, which could poten-
tially increase the responsibilities these chil-
dren incur. The focus on jail incarceration is 
unique in that most research on the intergen-
erational consequences of incarceration fo-
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cuses solely on prison incarceration or con-
flates jail and prison incarceration. Second, 
access to children depended on the consent of 
fathers, children’s caregivers, and children. 
Those who participated may have better rela-
tionships with their fathers than those who 
did not, which may influence the incarceration-
related responsibilities children incur and het-
erogeneity in these responsibilities.

Conclusion
By documenting the processes through which 
paternal incarceration affects children’s well-
being and how these processes vary across chil-
dren, these findings provide new insights into 
how the unintended consequences of the ex-
panding penal system transforms the life 
course of children. That is, paternal incarcera-
tion is both a stressor that is unequally distrib-
uted and one with consequences that are un-
equally experienced. Children have both 
differential vulnerability and differential re-
sponses to paternal incarceration. Understand-
ing the processes linking paternal incarcera-
tion and children’s well-being provides 
direction about how to intervene most success-
fully to improve well-being. Furthermore, un-
derstanding heterogeneity in processes pro-
vides both insight about which children most 
need and most benefit from interventions and 
guidance about how to allocate resources.
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pandemic lowered test scores and exacerbated 
score gaps associated with poverty and race-
ethnicity, especially in districts that made more 
use of remote instruction (Bacher-Hicks, Good-
man, and Mulhern 2021; Betthäuser, Bach-
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We study the effects of the COVID pandemic on educational attainment. By 2022, entry into two-year col-
leges was 21 percent lower than before the pandemic, with larger declines in Black- and Hispanic-majority 
colleges. Four-year college entry declined by only 6 percent and then rebounded 4 percent. High school grad-
uation reached an all-time high in 2022. To explain these patterns, we undertook an interrupted time series 
design. Lower numbers of COVID cases and higher levels of in-person instruction led to increased college 
entry and possibly increased graduation. Relaxation of graduation standards explain between-state varia-
tion in high school graduation and helps explain the continued high graduation rates. Changing labor-
market opportunities do not explain cross-state variation in attainment. We suggest additional explanations 
for these trends. Barring other substantial changes, we predict that future college attainment will be lower 
for cohorts of school or college age during the pandemic, especially for some marginalized groups.

Keywords: COVID, pandemics, educational attainment, high school graduation, college-going 

Eff   e c t s  o f  t h e  COVID     -1 9  Pa n d e m i c  o n 

E d u c a t i o n a l  A t t a i n m e n t

Education has been near the center of the 
COVID crisis in part due to a concern about 
what the pandemic would do to students aca-
demically, socially, and psychologically. A large 
and growing number of studies find that the 
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1. This finding aligns with research on the 1916 polio epidemic, which led to a decline in educational attainment 
(Meyers and Thomasson 2017), though a study of the 1918 flu pandemic found no such effect (Ager et al. 2022).

2. Research suggests that school-age children played little role in the early spread of the virus (Goldstein, Lip-
sitch, and Cevik 2021; Viner et al. 2020), and that reducing class sizes—a large part of the rationale for hybrid 
schooling—does little to slow the spread of viruses (Bazant and Bush 2021; von Hippel 2021). Also, the switch 
away from in-person schooling did little to slow the spread of COVID, except perhaps in the districts where the 
prior level of COVID was highest (Goldhaber, Imberman, et al. 2022; Harris, Ziedan, and Hassig 2021). Unfortu-
nately, the decision to adopt remote or hybrid schooling was not concentrated in the districts with the highest 
COVID levels—the districts where remote schooling might have made a difference—but instead in districts with 
more people of color and low-income families, and in Democratic-leaning districts, whether those districts had 
high levels of COVID (Flamm et al. 2022; Grossmann et al. 2021; Harris and Oliver 2021).

3. Other researchers expressed uncertainty about the direction of high school graduation rates during the pan-
demic. For example, in December 2020 the College Board reported that the pandemic “introduces substantial 
uncertainty” into projections of high school graduation. Also, an article published in August 2021, more than a 

Mortensen, and Engzell 2022; Goldhaber, Kane, 
et al. 2022; Halloran et al. 2021; Lewis et al. 2021; 
Sass and Goldring 2022; Thorn and Vincent-
Lancrin 2021; West and Lake 2021). These score 
gaps may foreshadow large and negative eco-
nomic impacts in the future (Goldhaber, Kane, 
et al. 2022; Hanushek and Woessmann 2020). 
Others have found evidence of declining men-
tal health and stunted emotional development 
(Blanchflower and Bryson 2022; Czeisler et al. 
2020), which may also have long-term repercus-
sions.

Some research has also examined educa-
tional attainment, especially overall K–12 enroll-
ment and college enrollment. Thomas Dee and 
his colleagues, for example, reported a sharp 
drop in kindergarten enrollments and smaller 
effects on enrollment in higher grades (Dee and 
Murphy 2021; Dee et al. 2021). Also, the National 
Student Clearinghouse (NSC 2022) reported de-
clining college enrollment, especially in two-
year colleges.1 Remote and hybrid schooling 
was likely a key factor, which is troubling given 
the limited evidence that COVID education pol-
icies had much benefit for public health (Har-
ris, Ziedan, and Hassig 2021), especially when 
masking and vaccine policies were in place 
(Chernozhukov, Kasahara, and Schrimpf 2021; 
Goldhaber, Kane, et al. 2022).2 However, we show 
that COVID triggered other changes, which were 
partly conflated with instruction, that may also 
have affected attainment.

We make four contributions to this discus-
sion. First, we examine two forms of educa-
tional attainment that have received little at-
tention in the COVID literature: high school 

graduation and the transition from high school 
to college. Others have reported trends in the 
total number of students attending college. We 
focus on initial college entry, as distinct from 
other influences such as dropout and persis-
tence. High school graduation and college en-
try are both key stepping stones to further hu-
man capital investment that are critical to 
individual well-being and macroeconomic 
growth. It is therefore important to document 
pandemic-related trends in these outcomes.

What effect did COVID have on high school 
completion and college entry during the first 
year of the pandemic? Given the declines in 
achievement and enrollment observed in every 
other study, and the apparent decline in the 
ability of educators to engage students in a 
pandemic, we expected similar declines in high 
school graduation and the transition to college. 
For college entry, our results confirmed our ex-
pectation. The transitions from high school to 
college dropped significantly—by 16 percent  
in two-year colleges and 6 percent in four-year 
colleges in 2021 relative to the pre-pandemic 
period. In 2022, two-year entry dropped even 
further, by 21 percent, whereas four-year entry 
rebounded to just 2 percent below 2019 levels.

But we find a very different pattern for high 
school graduation, which actually increased 
slightly in 2020, dipped slightly in 2021, and 
then rebounded in 2022 to an all-time high. As 
far as we know, high school graduation was the 
only educational outcome to improve during 
the pandemic. Given the decline in the quality 
and engagement of schooling during this pe-
riod, this is a somewhat surprising result.3
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Second, how did educational attainment 
patterns vary by student subgroup and sector? 
We found that the improvement in high school 
graduation was broad based. Though marginal-
ized groups saw larger drops in 2021, they also 
saw larger rebounds in 2022. For every sub-
group, high school graduation rates were at 
least as high in the spring of 2022 as in the pre-
pandemic spring of 2019—and in some groups 
notably higher.

College entry, however, saw sharp drops, es-
pecially in two-year colleges serving high per-
centages of Black and Hispanic students. The 
changes were more muted at the four-year col-
lege level, and change seemed to be associated 
with colleges’ racial and ethnic composition 
rather than their economic levels. The rise in 
racial and ethnic inequality in college entry is 
a sign that COVID may have long-lasting effects 
on economic inequality.

Third, what policy and environmental fac-
tors explain variation in the pandemic’s effects 
in different institutions and states? Prior stud-
ies have focused on how schools and colleges 
varied in their COVID instructional modes. But, 
especially with high school graduation and the 
transition to college, the human capital model 
suggests that a variety of other factors were 
likely at play, including a change in academic 
standards and opportunity cost (labor-market 
opportunities) for teenagers. We include prox-
ies for these and other explanations in an inter-
rupted time series analysis that includes 
district-institution fixed effects and unit-
specific time trends. Despite the noted differ-
ing trends in high school graduation and col-
lege entry, variation in these trends nationally 
can be explained by common factors. Lower 
numbers of COVID cases and higher levels of 
in-person instruction led to increased college 
entry and possibly increased higher gradua-
tion. Relaxation of high school graduation 
standards is the one factor that seems to ex-
plain the differing trends because, anecdotally, 

high school educators were directed to ease the 
burden on students during the difficult pan-
demic period. We find some direct evidence of 
this in states with high school graduation ex-
ams that also reduced their academic stan-
dards and saw higher graduation rates during 
the pandemic. Finally, differential labor-market 
opportunities do not seem to explain variation 
in any of the attainment measures.

Fourth, why are the results so different 
across the various age groups and levels of the 
educational system? We observe four main 
patterns when we juxtapose our results with 
prior studies: smaller enrollment declines in 
high school than in earlier grades; larger de-
clines in kindergarten than in other elemen-
tary grades (Dee and Murphy 2021; Dee et al. 
2021; Musaddiq et al. 2022); small increases in 
high school graduation but large declines in 
the transition from high school to college; and 
larger declines in two-year than in four-year 
college enrollment.

We offer three plausible explanations for 
these patterns based on social science research. 
First, entry, persistence, and completion are 
different processes. Both kindergarten and col-
lege entry are forms of entry and were nega-
tively affected by the pandemic, whereas high 
school graduation, a form of persistence, was 
much less affected. Second, one reason for the 
difference between entry and persistence is 
that teenagers’ social bonds to their friends 
make them likely to persist in and complete 
high school and college once they have en-
tered. Last, two-year colleges and students dif-
fer from those at the four-year college level in 
multiple ways that may explain the larger drops 
in two-year college enrollment.

Theory
In addition to empirically focusing on the ef-
fects of the pandemic and pandemic-related 
education policies, we use human capital the-
ory to identify COVID-related factors that 

year into the pandemic, analyzed the responses of sixteen- to eighteen-year-olds to the Current Population 
Survey, reporting that “The pandemic reduced the likelihood of students reporting that they were enrolled in 
high school by about 1.8 percentage points in April 2020 vs. in the same month in prior years, although enroll-
ment rebounded back to typical levels by October 2020” (Chatterji and Li 2021). Our results suggest nearly 
opposite patterns for high school graduation.
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4. In general, the direct cost of education did not change during the pandemic. The federal government did in-
stitute loan forbearance, which allowed students to delay payments. However, even without forbearance, inter-
est on student loans does not generally accumulate while students are still in college and it seems unlikely 
students considering entering college would have expected loan forbearance to continue beyond their college 
exit. Debt accumulation and repayment on loans taken out during the pandemic would thus have been unaffected 
by loan forbearance. President Biden’s loan forgiveness program was not announced until August 2022, after 
the period of analysis.

5. The cumulative return to education might also have been affected by the noted health effects. COVID not only 
incurred high immediate costs but also reduced life expectancy and therefore the potential work years during 
which students could benefit from the return to education. The effect here is similar to that on older workers 
choosing less in education because they too have fewer working years from which to reap the benefits.

6. The evidence on high school graduation exam effects is fairly mixed and generally finds small or null effects, 
except perhaps among very low performing students (Jacob 2001). Reardon and colleagues (2010) note the 
possibility of a discouragement effect among very low-performing students. This means that, during the pan-
demic, students who thought they might not pass the test might have stayed in high school when the require-
ment was relaxed. Finally, the relaxation of graduation exam requirements could also proxy for broader relaxation 
of standards.

might have affected educational attainment. 
The theory highlights factors that changed dur-
ing the pandemic and are theoretically con-
nected to education attainment decisions.

One key economic factor in the standard hu-
man capital model is the opportunity cost of 
missed work. This certainly changed during the 
pandemic—first with a decline in opportunity 
as the economy shut down and then with an 
upward spike in later years as firms had trouble 
hiring workers. In addition to opportunity cost, 
a more direct cost of education was the threat 
to physical health posed by COVID to individu-
als and their vulnerable friends and family 
members.4 This is not a cost normally consid-
ered in the human capital model because, un-
der normal circumstances, this cost is minis-
cule, but the health risks were higher for some 
jobs during the pandemic.5

The return to education is also central to the 
human capital model and may also have 
changed during the pandemic. Research con-
sistently shows that students learn less online 
(Xu and Jaggers 2013; CREDO 2023) and young 
people may have realized that education cre-
dentials under these conditions would have 
less value. Similarly, labor economists empha-
size the consumption value of education (psy-
chic costs). If remote instruction, or in-person 
instruction with masking, is less engaging, 
then the consumption value may have declined 
in parallel with the decline in investment value.

Expected economic returns are also affected 
by the probability of competing credentials, 
conditional on starting an education invest-
ment. One factor affecting this probability is 
government- and institution-imposed aca-
demic standards. For example, many states re-
quire that high school students pass a gradua-
tion exam in order to receive a credential.6 As 
we explain, there are also reasons to expect that 
standards changed during the pandemic in a 
variety of ways that may have affected the edu-
cation decisions of young people.

This discussion suggests four main factors 
that changed as a result of the pandemic that, 
according to human capital theory, might have 
affected students’ education choices during 
this unusual period: instructional mode, relax-
ation of academic standards, economic oppor-
tunity, and actual levels of COVID infection. We 
discuss our measures of these constructs in the 
following section. Our analysis focuses espe-
cially on the mechanisms behind attainment 
changes during the 2020–2021 school year 
(what we simply call 2021).

Data
This section discusses the data for the high 
school and college analyses, respectively. In 
each section, we start with a discussion of the 
educational attainment measures, followed by 
the potential explanatory factors associated 
with the respective outcomes.
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7. For the spring of 2022, the included states are Alabama, Alaska, Arkansas, California, Colorado, Georgia, Iowa, 
Indiana, Kansas, Maine, Maryland, Missouri, Mississippi, Nebraska, Nevada, New York, Ohio, Oregon, South 
Carolina, South Dakota, Tennessee, Virginia, Washington, and Wyoming. For the spring of 2021, the only omit-
ted states are the District of Columbia, Hawaii, Michigan, Montana, Oklahoma, Utah, and Vermont (for a sum-
mary, see table A.1).

8. Although the percentage of enrollment is the most important figure, it translates into a smaller percentage 
of school districts. This is because our sample disproportionately includes southern states, which have a smaller 
number of larger, county-level districts. Also, our focus on high school graduation limits us to secondary and 
unified districts, excluding elementary districts that exist in some states and do not enroll high school students. 
Data are also missing for roughly 15 percent of districts in the included states.

9. The meaning of homeschooling under the pandemic is somewhat ambiguous. If students are enrolled in a 
school and attended classes in some form (synchronous or otherwise), they would not be counted as homeschool-
ers. Instead, homeschooling is supposed to be limited to students who are not receiving instruction of any kind 
from district schools.

10. As noted, when students formally transfer to private schooling or homeschooling (legitimate exits), they are 
removed from the cohort and therefore from the graduation rate calculation.

High School Data

Graduation Rates
We study high school graduation rates, by 
school district, at both traditional public and 
charter schools. Forty-four U.S. states have 
made graduation data available through the 
spring of 2021, and twenty-four have also pro-
vided graduation data for the spring of 2022.7 
The 2021 sample includes essentially the entire 
country. The 2022 sample overrepresents 
southern and politically conservative states, 
covering less of the Northeast, upper Midwest, 
and Great Plains. This is worth noting given 
that remote instruction and other COVID-
cautious policies were more common in politi-
cally liberal states (Grossman et al. 2021; Harris 
and Oliver 2021). In all, of roughly ten thousand 
regular school districts, we have data for 7,789 
in 2021 and 3,661 in 2022. The smaller figure, 
for 2022, encompasses 53 percent of total na-
tional enrollment.8

One advantage of using high school gradu-
ation data is that states are required to use a 
single measure, the adjusted cohort graduation 
rate (ACGR), which is standardized and man-
dated for all states by the federal government. 
The ACGR divides the number of graduates by 
the number of students enrolled in the same 
school or district in their freshmen year or who 
transferred in, subtracting from the denomina-
tor the legitimate exits, such as transferring out 
of the district or into homeschooling. Nonle-
gitimate exits count against the school or dis-

trict (that is, they reduce the graduation rate) 
and dropout is the most common example. 
Missing data are also counted as nonlegitimate 
exits and reduce the graduation rate.

The question arises whether graduation 
trends could be influenced by pandemic-
related trends in legitimate exits. Transfers to 
private schools or homeschooling increased 
during the COVID pandemic, changing the de-
nominator of official graduation statistics.9 Stu-
dents transferring to private schools likely had 
higher family incomes and achievement levels 
than those who stayed in the public sector, 
which implies that private school transfers de-
flated the public school graduation rates—that 
is, the increase in public school graduation 
rates would be larger if adjusted for student 
achievement and family incomes. The effect of 
increased homeschooling on public school 
graduation rates is not as clear because we do 
not know the dropout probabilities of families 
who chose to homeschool during the pan-
demic. During normal times, homeschooling 
families tend to be more religious, with fewer 
mothers in the paid workforce than other fam-
ilies, but during the pandemic, when schools 
were perceived as dangerous and many em-
ployed parents stayed home, the demographics 
of new homeschoolers were very likely differ-
ent. Although we cannot observe outcomes for 
transfer students and homeschoolers, we do 
approximate the total number of high school 
students transferring out of each district by ex-
amining changes in the cohort size.10
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11. We assume that the total number of instructional days did not change because the minimum number of days 
is specified in state laws.

Among the state policies that might also 
have affected high school graduation rates dur-
ing COVID are accountability and school fund-
ing. All states are required to include high 
school graduation as part of school account-
ability, giving schools incentives to make these 
percentages as high as possible, either through 
genuine school improvement or strategic be-
havior (Harris et al. 2023). Schools also usually 
have incentives to keep students enrolled to the 
extent that total funding comes from state and 
federal sources where revenue is based on en-
rollment levels. This could create some incen-
tive to hold students back and have them re-
peat grades, but mechanisms for retaining 
children were limited because high-stakes tests 
were suspended in 2020 and 2021. In addition, 
emergency federal aid flowed to schools during 
the pandemic, reducing incentives to game en-
rollment to achieve revenue gains; and some 
states instituted hold-harmless provisions that 
delinked enrollment and funding in the short 
run.

We note three issues of data quality. First, 
federal rules require schools and districts to 
provide documentation to states to verify trans-
fers, but doing so may have been more difficult 
during the pandemic. If transfers were under-
counted, then true graduation rates may have 
been even higher than our estimates. Also, high 
school graduation data are missing at much 
higher rates for subgroups. Many states that 
report overall graduation by district do not re-
port any data for subgroups such as Black stu-
dents, Hispanic students, or economically dis-
advantaged students. Even in states that do 
report subgroup graduation rates, we cannot 
report results for groups defined by two vari-
ables—for example, Black students who are not 
economically disadvantaged. In other states, 
cell-size requirements lead to some additional 
missing data; however, we show later that miss-
ing data likely does not explain our findings. 
Last, the criteria for receiving free lunch—a 
common indicator of poverty—broadened dur-
ing the pandemic and we are unsure how this 
affects the definition of subgroups in the out-
come data.

Instructional Mode
For high school instructional mode, we use 
data from the Return to Learn (R2L) project of 
the American Enterprise Institute (AEI), which 
monitored more than 8,500 public school dis-
tricts’ instructional status on a weekly basis. 
With data collection and validation assistance 
from the College Crisis Initiative (C2i) at David-
son College, R2L began scraping websites of 
regular, noncharter, public school districts with 
at least three schools in September 2020. Each 
week, AEI and C2i then validated the results of 
the algorithm by calling districts and manually 
searching district websites and social media 
pages to confirm district mode of instruction 
when needed. R2L categorizes school districts 
as in-person, hybrid, or remote. Districts are 
categorized as in-person if all grade levels can 
attend school in the buildings five days per 
week and families can still opt for fully remote 
instruction or a hybrid model. Hybrid districts 
either allow students in some grades to return 
to buildings in person whereas other grades 
can only return in a hybrid or remote model or 
all students can return to buildings for four 
days or less each week while learning remotely 
the rest of the time. Finally, a district is defined 
as remote when all grade levels above first 
grade participate in virtual instruction five days 
per week, with no option for in-person or hy-
brid learning.

Our specific treatment variable is the share 
of days that schools were in each instructional 
mode during 2021.11 High school graduation 
comes at the end of the school year, so the in-
structional modes used throughout the year 
are relevant. Consistent with prior research us-
ing national samples, our data show that the 
hybrid category is most common, followed by 
in-person and fully remote. We code each dis-
trict’s instructional modes in terms of the 
share of weeks in each mode for the academic 
year (that is, as a continuous variable).

Academic Standards
For the high school analysis, we use data re-
garding state standards from Education Week 
(2021), which summarize three main types of 
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12. This number comes from the Education Commission of the States based on 2016 data (https://www.ecs 
.org/wp-content/uploads/Info_Request_States_with_exit_exams.pdf). The states with EOC-based requirements 
are Florida, Indiana, Louisiana, Maryland, Massachusetts, Mississippi, New Mexico, New York, Oklahoma, Texas, 
Virginia, and Washington. States with other graduation exams are Florida, Idaho, Massachusetts, Nevada, New 
Jersey, New Mexico, Ohio, Oregon, and Washington. As the overlap between the lists implies, some states require 
both: Florida, Massachusetts, New Mexico, and Washington.

standards that could have been relaxed: time in 
school, testing and grading, and credit hours.

Time flexibility. Two types of time-related 
policies emerged: allowing students to delay 
completion of requirements (such as to later in 
the summer), or allowing students reduced at-
tendance during the academic year. Of the 
states that are part of our 2021 analysis, all but 
one reported some type of time flexibility. In 
the vast majority of cases, the laws are written 
to give districts more flexibility than they would 
normally have, but we cannot observe district 
decisions.

Testing flexibility. Almost all states elimi-
nated testing requirements at least for the 2020 
school year. Some state policies also mentioned 
relaxation of grading policies. We did not count 
these in the index, however, because grading is 
already at the discretion of school districts, and 
state guidance on this dimension does not 
bind school practices. We also ignored relax-
ation of rules pertaining to high school equiva-
lency because GEDs (general educational de-
velopment) are not counted in the high school 
graduation rate data we are reporting. For some 
states in the Education Week data, relaxation of 
standards was evident for a single, noncore test 
such as civics, but we did not count this as a 
relaxation of standards because of the narrow 
flexibility this entailed.

Seventeen states had graduation exams be-
fore COVID and may have eliminated these as 
a requirement for graduation.12 Of these states, 
six are in our sample: Florida, Indiana, Nevada, 
Ohio, Virginia, and Washington. In our regres-
sion estimates, we include a variable for Gra-
dExam (interacted with the relaxation of stan-
dards) because the effects of a relaxation of 
standards is likely to have a stronger effect 
when graduation exams exist.

Credit flexibility. Other than testing require-
ments, the main connection between state and 
local policy is credit hours and course require-

ments. Many states instituted policies indicat-
ing that students on track to pass classes before 
COVID could pass their courses in the spring 
of 2020 based on that past performance.

Creating a single measure of relaxed stan-
dards. We first coded each state as having re-
laxed each of the three forms of standards 
(time, tests, and credits) and then took the sim-
ple sum of these as an index of relaxation of 
standards (min = 0, max = 3). Some states of-
fered blanket flexibility on graduation require-
ments and we code these states with the maxi-
mum of 3 on the index.

These measures of academic standards are 
imperfect in several ways. First, we cannot ob-
serve district standards or enforcement, the lat-
ter of which might have been more lax at the 
district level even without a relaxation of state 
standards, especially in a pandemic. Also, in 
most cases, districts are already allowed to im-
pose standards that are stricter than those im-
posed by the state. Thus some districts might 
have relaxed standards even without state ac-
tion.

An additional source of uncertainty per-
tains to the years for which the policies apply. 
Some states explicitly limited the policy to the 
graduating class of 2020, but in others it is un-
clear. It is possible, for example, that the states 
relaxing their standards in 2020 also did so for 
the 2021 graduating class, but we do not ob-
serve this.

External Validity
We are interested in drawing conclusions about 
student outcomes and their pandemic-related 
causes for the nation as a whole. Although we 
have nearly complete national data on high 
school graduate through the spring of 2021 
(N = 44 states), we do not for 2022 (N = 24 states; 
53 percent of national enrollment). To address 
this missing data, we calculated the differences 
in mean covariates for the included and ex-

https://www.ecs.org/wp-content/uploads/Info_Request_States_with_exit_exams.pdf
https://www.ecs.org/wp-content/uploads/Info_Request_States_with_exit_exams.pdf
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13. These first-time freshmen data include students attending across state lines (for example, Central Piedmont 
Community College on the NC/SC border). Two-year colleges sometimes give cross-border residents from local 
areas in-district tuition (for example, College of Southern Nevada in Las Vegas for students from Arizona and 
California, less than an hour’s drive away from the borders with both).

cluded states. Shown in table A.2, these show 
that the excluded states are generally quite sim-
ilar on these measures. We provide additional 
tests of external validity in the following sec-
tion using the high school graduation mea-
sures themselves. We do not provide compa-
rable tables for the college data because the 
Integrated Postsecondary Education Data Sys-
tem (IPEDS) data include essentially all col-
leges in the United States.

College Data
Similar to the discussion of high school data, 
this section discusses our college outcomes 
and the factors we study that might explain 
variation across institutions.

Enrollment
College enrollment data come from the Na-
tional Center on Education Statistics (NCES) 
IPEDS, which includes essentially all public 
and private colleges in the United States. We 
focus particularly on first-time, full-time de-
gree or certificate-seeking undergraduate stu-
dents who graduated from high school in the 
past twelve months, collected by NCES as part 
of the fall enrollment survey—what we call im-
mediate entry or the transition to college.13 We 
focus on college entry in part because most 
analyses have focused on total college enroll-
ment; entry is one part of enrollment that is 
closely related to our other focus—on high 
school graduation.

Unlike the high school graduation data, 
IPEDS provides no breakdown by racial/ethnic 
or income subgroups for postsecondary entry. 
But we can still address equity of outcomes by 
reporting the results by institution-level demo-
graphics. We break institutions into four racial-
ethnic categories: >50 percent Black, >50 per-
cent Hispanic, >50 percent White, and Other. 
By construction, the Other category includes 
institutions that are racially diverse so that no 
group exceeds 50 percent. We also break insti-
tutions into two categories indicating whether 

Pell grant dollars per student—a proxy for fi-
nancial need—are above or below average.

Instructional Mode Data
The College Crisis Initiative panel dataset cap-
tures nearly three thousand two-year and four-
year institutions’ daily instructional modes 
during the fall of 2020 (Marsicano et al. 2020). 
To collect data, C2i built a web crawler to check 
institutional websites and announcements ev-
ery day and code information into seventeen 
instruction categories. Data was then validated 
by C2i student employees for quality assurance. 
We condense the seventeen categories into a 
four-category version that is similar to the K–12 
data, which facilitates comparability across 
these education institutions.

We focus on college instructional mode as 
of September 15, 2020. This is because, as 
noted, the college analysis focuses on the tran-
sition from high school to college in the fall 
semester and we expect those decisions to be 
based on the instructional mode at the begin-
ning of the school year.

Data Common to High School and College

Labor-Force Participation
Our analysis is mainly focused on teenagers 
leaving high school or entering college. The 
pandemic affected work opportunities for this 
group in complex ways, which varied over time. 
Early in the pandemic, in the spring of 2020, 
the unemployment rate spiked as businesses 
were forced to shut down. Businesses that em-
ploy large numbers of teenagers, such as res-
taurants and stores, were exceptionally hard 
hit. The job market then gradually improved as 
businesses began to reopen.

We considered several measures of eco-
nomic opportunity. We ruled out the unem-
ployment rate because the denominator of this 
rate includes only those in the labor force and 
participation in the workforce dropped precip-
itously during the pandemic and remained well 
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below prior trends throughout the years in our 
analysis. We also consider job openings to get 
around this problem, but these data are only 
available down to the state level.

As a result, we view the labor-force participa-
tion (LFP) rate as the best indicator of job op-
portunities, relying on county-by-year data 
from the U.S. Bureau of Labor Statistics (BLS). 
Because the BLS reports calendar years instead 
of academic years, the main pandemic period 
data we have is for the 2020 calendar year, 
which covered the first nine months of the pan-
demic. The 2021 LFP data were not available at 
the county level as of this writing.

COVID Community Spread and Risk
For institutions that were in-person, students 
might have been concerned about the health 
effects of attending school or college in-
person. We measure this perceived risk using 
the county case rate data from the New York 
Times. Although actual risk is likely better re-
flected in hospitalization data (Harris, Ziedan, 
and Hassig 2021), COVID cases were more 
widely reported and therefore were likely a bet-
ter measure of the risk perceptions that 
weighed on educational decisions. Given the 
possible connection between COVID transmis-
sion and instructional mode, we test for an in-
teraction between the two, as described in the 
next section.

Econometric Fr amework
In this section, we outline the model we esti-
mate. As our intent is to estimate the causal 
effects of these various factors on educational 
attainment, we also discuss associated threats 
to identification.

Model
The previous discussion suggests that many 
factors, or treatments, might have affected ed-
ucational attainment during the pandemic. 
This rules out methods such as difference-in-
differences (DID) and comparative interrupted 
time series (CITS), which are premised on the 
existence of a single, usually dichotomous, 
treatment. In this case, however, we have mul-
tiple, continuous treatment measures. CITS 
and DID are infeasible in this setting and we 

therefore use an interrupted time series design 
with an untreated comparison group. When 
the high school graduation rate is the depen-
dent variable, we specifically estimate as fol-
lows:

Graddt = ��β1(InstrModedt) + β2(LFPkt)  
+ β3(StdRelaxst) + β4(StdRelaxst  
* GradExams) + β5(COVIDkt)  
+ β6(COVIDkt * InstrModedt)  
+ β6Timedt + θd + εdt � (1)

where Graddt is the graduation rate for district 
d in year t. Timedt is a district-specific linear 
trend, and θd is a district-specific fixed effect. 
These account for differences in pre-pandemic 
district outcome levels and trends that might 
have been correlated with the explanatory vari-
ables of interest. We also cluster standard er-
rors at the district level.

The variable LFPkt is the labor-force partici-
pation rate in county k and year t. The change 
in negative in almost all counties under the 
pandemic, so the variable really captures the 
degree to which LFP dropped. The variable 
InstrModedt is a vector of variables indicating 
the share of weeks in-person and remote (with 
hybrid is the omitted category).

StdRelaxst is an index of standards in state s 
where higher values reflect greater relaxation 
of standards (see above). GradExams is an indi-
cator for whether a state had a graduation exam 
before COVID. Coded in this way, GradExams is 
time constant, so we do not include the vari-
able separately, but do include the interaction 
with StdRelaxst because the extent of standards 
relaxation is most likely to play a role in states 
that had a state graduation exam.

COVIDkt is of the number of reported COVID 
cases in the county. We include this separately 
and interact this with instructional mode be-
cause we might expect COVID prevalence to 
play a larger role in schools and colleges that 
are operating in-person.

The model is slightly different for college 
entry. The dependent variable is now initial col-
lege entry and the state standards and gradua-
tion exams are no longer relevant. Also, the 
unit of analysis shifts from districts to colleges 
c, so we cluster standard errors at the college 
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14. An exception is with LFP, which has variance across all years within districts and counties. This is desirable 
in the sense that it allows us to use more information about the covariance of LFP and educational attainment, 
though it does require an assumption that we can extrapolate the pre-COVID covariance to the post-COVID 
period, even though LFP changed in a sharp and discontinuous way. In any event, the issue is likely a small one 
because most of the changes over time occur at the time of the pandemic.

level and we include college fixed effects and 
college-specific linear time trends. We identify 
the counties that each college officially serves 
and aggregate LFPkt to this level. These adjust-
ments yield the following equation:

ln(Entryct) = ��β1(InstrModect) + β2(LFPkt)  
+ β3(COVIDkt) +β4(COVIDkt  
* InstrModect) + β5Timect  
+ θc + εct � (2)

where ln(Entryct) is the natural logarithm of the 
number of immediate entry enrollments at col-
lege c in the fall of 2020, θc is now a college fixed 
effect, and Timect is the college-specific linear 
time trend.

As in equation (1), hybrid is the excluded cat-
egory, but the C2i data include more categories 
that we combine into an Other category that is 
included along with in-person and remote. Al-
though these specifications do not have an ex-
plicit post indicator for the start of COVID, 
most of the estimates are implicitly identified 
from pre–post changes. To see why, note that 
the COVID variable is zero, and the InstrModect 

variable is coded as entirely in-person for all 
the pre-COVID periods.14 We also estimate 
more extensive versions of equations (1) and 
(2), adding interactions between school/college 
race and the other variables.

Threats to Identification
Including state and district fixed effects ac-
counts for time-invariant unobserved district 
characteristics, which research shows to be 
strong predictors of school reopening deci-
sions; in particular, the strongest predictors 
have been demographics and local politics 
(such as percentage Republican vote), which 
are largely constant within local geographic 
units over this short time frame (Grossman et 
al. 2021; Harris and Oliver 2021). These and 
other time-constant factors, such as neighbor-
hood composition, are accounted for with 

unit-specific time trends and district or college 
fixed effects in equations (1) and (2), respec-
tively.

By including multiple treatment variables, 
we further reduce the possibility that our re-
sults reflect some other mechanism. For exam-
ple, if we only included instructional mode, 
and this is correlated with COVID cases, then 
we would conflate the role of these two factors. 
We make no claim that we have accounted for 
everything that might have affected high school 
graduation and college entry. For example, 
some working parents chose to move and live 
with family members who could support for re-
mote learning for their children. This could 
bias our estimates as such moves are time-
varying shocks that are contemporaneous to 
the start of the pandemic and the changes in 
the various treatment variables.

Results: Trends in Att ainment
In this section, we provide results for trends in 
high school outcomes, overall and by sub-
group, then do the same for college outcomes.

High School Graduation Trends
We are interested, first, in the change in overall 
graduation rates that can be reasonably attrib-
uted to the COVID pandemic. We have three 
post-treatment years: 2020 graduation oc-
curred just a few months after the start of the 
COVID crisis; the 2021 and 2022 school years 
followed entire school years of COVID-affected 
learning.

Figure 1 shows the annual trends in high 
school graduation from 2016 to 2022. High 
school graduation rates increased every 
spring from 2017 to 2019, continued increas-
ing in 2020 despite the pandemic, dropped 
slightly in 2021, then rebounded in 2022 to a 
new record high. Although the 2022 figure is 
still below what we might have expected 
based on the pre-pandemic trend, it is still the 
only education outcome to our knowledge 
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15. Some students also transferred to private schools, but we would expect these students to have higher-than-
expected graduation rates, so this could not explain the observed pattern.

that improved, in absolute terms, during the 
pandemic.

We show the results for two samples of 
states. Sample A has data through 2022 for 
twenty-four states. Sample B has data for forty-
four states, but only through 2021. We compare 
the trends as a check on external validity of the 
less complete 2022 data. The results show that 
both the level and trends in high school gradu-
ation were very similar between the two sam-
ples. In each year, the high school graduation 
rates of the two groups of states are within one 
percentage point of each other. We also found 
that the covariate means are quite similar in 
the two samples (see table A.2). For this reason, 
it seems likely that the 2022 results, though 
based only on the twenty-four states in sample 
A, are representative of the nation as a whole 
(see also appendix figure A.1).

Another potential problem with these trend 
lines is the transfer of high school students 

from publicly funded schools to homeschool-
ing and private schools. Graduation rates may 
have increased because either the numerator 
(number of graduates) increased or because 
the cohort sizes decreased, or both. For exam-
ple, if eleventh graders with lower-than-
expected graduation rates transferred to home-
schooling, then that alone could account for 
the increased graduation rate among students 
who stayed in public school. Moreover, we 
might have expected this type of transfer to be 
especially high in certain kinds of districts. 
Tareena Musaddiq and her colleagues (2022) 
find that transfers to homeschooling were 
most common in in-person districts, though 
this finding pertains to Michigan and might 
not apply to this broader sample or at the high 
school level.15

We tested whether the change in graduation 
rates was an artifact of a change in the denom-
inator by plotting the trends in the number of 

Figure 1. Trends in High School Graduation Rates

Source: Authors’ tabulation.
Note: Sample A includes 3,163 districts with no missing data on the dependent variable or covariates 
for 2016 through 2022. Sample B includes 4,841 districts with no missing data for 2016 through 2021. 
All estimates are weighted by graduate cohort size.
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16. We note that four states did not report the number of graduates and cohort sizes: Illinois, Mississippi, North 
Carolina, and North Dakota. We examined the overall trends in graduation in the full-data sample and they are 
similar to the four excluded states, so the smaller sample we analyze is likely not due to the smaller sample.

graduates, which track the changes in rates (see 
figure A.2).16 In other words, if the continued 
rise in graduation rates had been due to a con-
tinued decline in the cohort sizes, then this 
would have implied that the trends were pre-
senting a misleading picture of graduation. 
Our results therefore reinforce that the in-
crease in high school graduation was not 
mainly due to transfers.

High School Graduation Trends by Subgroup
Figure 2 shows high school graduation trends 
by race; figure 3 shows graduation trends for 
students by free lunch eligibility and for 
English-language learners and students with 
disabilities. Students in certain racial sub-
groups (such as Asian Americans) are not in-
cluded because very few districts had large 
enough samples to support such reporting.

For every reported subgroup, high school 
graduation rates were at least as high in 2020 
as 2019—and reached an all-time high in 2022. 
In fact, the largest increases seem to have oc-

curred for the most disadvantaged groups. 
Black and Hispanic students, as well as stu-
dents with disabilities, economically disadvan-
taged students, and English-language learners, 
all saw larger increases than White students.

A limitation of the analyses in figures 2 and 
3 is that subgroup high school graduation data 
are missing for most states in recent years. To 
test whether our results may be nonrepresenta-
tive of the nation as a whole, we reconstructed 
the figures, assigning the district-level demo-
graphics to the district’s overall graduation 
rate, so that essentially no data are missing. 
Predictably, this tends to even out the gradu-
ation levels and attenuate spikes and creates 
some deviations from the prior results (see 
figures A.5 and A.6). Although graduation 
bounced back in 2022 for all subgroups in the 
earlier results, this was not the case for those 
with high percentages of disabled students in 
the additional appendix figures. Finally, al-
though high school graduation generally re-
bounded to reach all-time highs, this was not 

Figure 2. Trends in High School Graduation Rates by Race

Source: Authors’ tabulation.
Note: 368 districts weighted by graduate cohort size.

75

85

95

G
ra

du
at

io
n 

ra
te

2016 2018 2020 2022
Year (Spring)

Black White Hispanic



16 4 	 d i s pa r a t e  e ff  e c t s  o f  d i s r u p t i v e  e v e n t s  o n  c h i l d r e n

r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

the case for every subgroup. Thus the results 
are broadly robust, but the missing data prob-
lem makes it difficult to interpret these excep-
tions.

One reason for the disproportionate in-
creases in high school graduation among stu-
dents with disabilities was suggested to us by 
a state education administrator in charge of 
special education who argued that these groups 
had a harder time meeting high school gradu-
ation requirements before COVID. The relax-
ation of these standards in many states may 
therefore have had a disproportionately posi-
tive impact on their ability to graduate. The 
same argument may apply to English-language 
learners.

College Entry Trends
We report immediate college entry for all col-
leges reported in IPEDS, separately by two- and 
four-year sectors. The years attached to the data 
always refer to the spring, so the college data 
need to be interpreted differently than the data 
for high school graduation. The number 2020, 
for example, refers to the 2019–2020 school year 
in both the high school and college analyses, 

but the high school data are based on spring 
2020 graduation and the college entry outcome 
is based on fall 2019 enrollment. This means 
that we only have two post-treatment years, 
2021 and 2022, for the college entry data and 
the 2020 school year is entirely pre-pandemic. 
We use only the sample of colleges with com-
plete data.

Figure 4 shows that after four years of stabil-
ity before the pandemic, college entry dropped 
sharply in the first pandemic year. The drop 
was 16 percent in two-year colleges and 6 per-
cent in four-year colleges. In four-year colleges, 
there was a rebound in 2022, when enrollments 
were only 2 percent below 2020 levels, but entry 
for two-year colleges continued to drop in 2021 
to 21 percent below 2020 levels. Juxtaposed with 
rising high school graduation rates, the drop in 
college entry is even worse than it looks. The 
number of potential college entrants was ris-
ing, but fewer of them were deciding to pro-
ceed.

A drop of this size is unusual, especially in 
recent decades. The 21 percent drop at the com-
munity college level is almost as large the en-
tire 27 percent drop in initial entry from 2008 

Figure 3. Trends in High School Graduation Rates by Poverty, Disability, and Language Status

Source: Authors’ tabulation.
Note: 476 districts weighted by graduate cohort size.
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17. We also reran the results for Pell based on median Pell dollars per student and mean-median Pell dollars per 
new entrant and the results were very similar.

to 2019 (Garrett 2019). It is difficult to compare 
with earlier decades because initial college en-
try was not commonly tracked until recent 
years. However, even the smaller 10 percent 
drop in total enrollment appears at least as 
large as any other dip dating back to 1970 (U.S. 
Census Bureau 2023).

College Entry Trends by Subgroups
IPEDS does not report college entry by demo-
graphic subgroups, so instead we report entry 
trends by institution-level characteristics: aver-
age Pell grant dollars per student and the per-
cent from each race-ethnicity. Figures 5 and 6 
show that, in the two-year college sector, entry 
declined across all demographic groups, but 
declined most steeply at Hispanic- and Black-
serving institutions.17 We also see no evidence 
of a 2022 rebound for any subgroup. COVID re-
duced college entry and those low levels have 
continued.

The smaller drop in four-year sector entry, 
noted earlier, also shows up as less extreme 
changes in subgroups (figures 7 and 8). 
Hispanic-serving institutions again saw the 
largest relative drops in entry, but low- and 
high-Pell institutions both saw similar drops in 
entry. For reasons that are unclear, high-Pell 
four-year colleges saw a slight but persistent 
decline, whereas low-Pell institutions saw a 
larger drop followed by a similar-size rebound.

We also calculated how college entry changed 
for public, private-nonprofit, and for-profit in-
stitutions (figures A.3 and A.4). In the two-year 
sector, the drop in overall entry was concen-
trated in public institutions, and for-profits saw 
no decline at all. This is another sense in which 
the long-term consequences for students are 
worse than they appear. For-profit colleges are 
known to have very low economic returns for 
students (Cellini and Chaudhary 2014).

In this discussion, we interpret these results 

Figure 4. Trends in College Entry

Source: Authors’ tabulation.
Note: The sample included 874 two-year colleges and 1,860 four-year colleges. The y-axis is the aver-
age college entry size.
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Figure 5. Trends in Two-Year College Entry by Race

Source: Authors’ tabulation.
Note: Colleges are grouped by the race of the majority of students. For example, a White college is one 
at which at least 50 percent of students are White. By this definition, the sample has 533 White, 39 
Black, and 78 Hispanic-serving two-year colleges. Colleges where no group accounts for 50 percent of 
enrollment are not shown. The y-axis is the average college entry size.
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Figure 6. Trends in Two-Year College Entry by Pell

Source: Authors’ tabulation.
Note: 590 two-year colleges have Pell grant per first-time student below the national average, and 282 
colleges are above the average. The y-axis is the average college entry size.
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Figure 8. Trends in Four-Year College Entry by Pell

Source: Authors’ tabulation.
Note: See figure 6 for more detail. N (Pell Grant < Mean) = 1,518, N (Pell Grant >= Mean) = 333.
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Figure 7. Trends in Four-Year College Entry by Race

Source: Authors’ tabulation.
Note: The sample includes 1,240 White, 103 Black, and 60 Hispanic-serving colleges.
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18. For discussion of this method, see Schuetze and von Hippel (2023).

as the result of effects of the COVID pandemic. 
Although normally this would be questionable 
with simple trend lines, it is difficult to con-
ceive of any other factor that could have had 
nearly the impact of COVID during this period. 
Even factors such as changes in the economy 
were themselves driven by COVID and COVID 
responses. Thus, in this unusual case, we see 
the simple deviations from the prior trends as 
causal estimates of the total impact of the pan-
demic and related policies.

Results: Mechanisms of 
Att ainment Variation
In the previous section, we showed how the 
trends in outcomes changed. In this section, 
we explore the specific mechanisms behind the 
increase in high school graduation and drop in 
college entry by estimating equations (1) and 
(2), leveraging variation across locations. For 
all outcomes, we can provide evidence regard-
ing the roles of instructional mode, opportu-
nity cost, and COVID spread and risk. In addi-
tion, with high school graduation, we provide 
evidence regarding the role of academic stan-
dards.

For the post-treatment period, we focus on 
the 2021 school year for three reasons. First, 
this is the year we have the most covariate vari-
ation to work with, especially on instructional 
mode. Second, some of the covariates, such as 
relaxation of standards, were only available for 
2021. Third, the 2021–2022 outcome data be-
came available too late in the publication 
schedule for us to incorporate them.

High School Mechanisms
In this section, we examine the specific COVID-
related factors shaping the changes in educa-
tional attainment shown in the prior section. 
We begin with high school graduation and con-
tinue on to immediate college entry.

Overall Influence of High School Mechanisms
Our estimates of equation (1) are shown in ta-
ble 1 for the forty-four states from which we 
have high school data for 2021 graduation ef-
fects. All estimates report standard errors clus-

tered at the district level. All specifications 
shown include district fixed effects and district-
specific linear time trends, as outlined in equa-
tion (1).

We start with a model that includes only the 
instructional mode variables. The first coeffi-
cient in column (1) shows that increasing in-
person learning from 0 to 100 percent is associ-
ated with a small (0.856 percentage point) rise 
in the high school graduation rate, relative to 
the omitted hybrid category. But this appears 
to reflect correlation among the covariates, as 
instructional mode is no longer related to high 
school graduation when we include LFP, stan-
dards, and COVID cases. This highlights the 
value of including proxies for all the factors the-
oretically related to attainment.

In models (2) and (3), academic standards 
are the only statistically significant predictor of 
the changes in high school graduation. More 
precisely, the states with graduation exams that 
also relaxed their standards saw larger in-
creases in high school graduation rates. This 
result requires some clarification because our 
media searches indicate that the official relax-
ation of standards occurred only in 2020 and 
these results focus on the 2021 graduating 
class. One possible explanation is that gradua-
tion exams are normally taken before the se-
nior year of high school. Thus canceling tests 
in the spring of 2020 would have had a delayed 
effect on students who were high school ju-
niors at the time. Another possibility is that 
schools and districts followed the leads of their 
states and kept relaxing standards after 2020. 
When we estimated the effects for the 2020 
graduating class (available on request), the re-
laxation of standards more clearly increased 
high school graduation.

None of the other factors is associated with 
changes in high school graduation in the main 
specification. As a robustness check, we drop 
the district linear trends (table A.3) and, in that 
case, COVID cases are negatively associated 
with high school graduation. In another ver-
sion (available on request), we also reestimated 
the appendix model while centering the inter-
actions on the global means.18 This specifica-
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tion increases precision considerably and 
shows a clearer role for in-person instruction 
in increasing high school graduation. Given the 
inconsistency across specifications, we con-
clude that higher numbers of COVID cases and 
higher levels of in-person instruction may have 
increased high school graduation, but we can-
not be sure. In none of these specifications, 
however, do we see any role for the labor-force 
participation rate.

High School Mechanisms by Subgroup
The earlier figures showed high school gradu-
ation trends were more negative for Black stu-
dents, Hispanic students, and economically 
disadvantaged students for the year of inter-
est here 2021. This could be due to two fac-
tors: that the groups differ in the mean values 
of covariates such as instructional mode, 

sometimes called the endowment effect and 
the differences in group responses to those 
covariates, sometimes called the coefficient 
effect.

We can gauge the endowment effect by ex-
amining the differences in means by subgroup. 
Because the interaction between graduation ex-
ams and relaxation of standards is the stron-
gest predictor of changes in high school gradu-
ation, we focus on those descriptives in table 2 
as an example. Graduation exams are more 
common in states with fewer Black and His-
panic students. This suggests that the sharper 
drops in high school graduation may be be-
cause more advantaged groups saw greater re-
laxation of standards.

To understand the coefficient effects, we 
also reestimated the regression models, inter-
acting each term in table 1 with race. This 

Table 1. Regression Results for High School Graduation

(1) (2) (3)

In-person 0.856*** –0.053 0.858
[0.216] [0.319] [1.422]

Remote –0.315 –0.787 1.545
[0.659] [0.666] [3.272]

LFP –0.088 –0.089
[0.068] [0.068]

StdRelax –0.290** –0.266*
[0.136] [0.142]

StdRelax* GradExam 0.304*** 0.301***
[0.099] [0.099]

COVID cases –0.004 0.006
[0.004] [0.015]

In-person* COVID cases –0.011
[0.015]

Remote* COVID cases –0.026
[0.035]

Total R2 0.879 0.879 0.879
Observations 34,245 34,245 34,245
District FE, Year FE Y Y Y
District-specific time trend Y Y Y

Source: Authors’ tabulation.
Note: The dependent variable is the high school cohort graduation rate, ranging from 0 to 100. Learn-
ing mode has three categories: in-person, hybrid, and remote (hybrid was the reference group). The 
sample period ranges from 2016 to 2021, excluding 2020. COVID cases were defined as cases per 
thousand people. Standard errors in parenthesis are clustered at the district level. 
* p < .1; ** p < .05; *** p < .01
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yields a large number of coefficients (available 
on request). In summary, we do not see much 
evidence of differences in coefficients between 
racial groups. We also implemented a Blinder-
Oaxaca decomposition to more precisely deter-
mine the role of coefficients and endowments, 
but these turned out to be difficult to inter-
pret.19 Overall, then, we conclude that the dif-
ferential effects of COVID on high school grad-
uation by race are due mainly to differential 
relaxation of academic standards.

College Mechanisms
Our analysis of college mechanisms focuses on 
the 2020–2021 school year, meaning the college 
entry in the fall of 2020.

Overall Influence of College Mechanisms
Our analysis of college instructional mode par-
allels the high school graduation analysis. Ta-
bles 3 and 5 report estimates of equation (2) for 
two- and four-year colleges, respectively.

Compared with high school, the role of col-
lege instructional mode is closer to what we ex-

pected. In-person instruction was associated 
with increased entry and remote instruction 
shows the opposite pattern. Hybrid, again, is 
the omitted category.20) This positive role for 
in-person instruction is not surprising for sev-
eral reasons. Many two-year college programs, 
like welding and nursing, are hands on and 
cannot be carried out remotely (Schanzenbach 
and Turner 2022). Table 4 shows that Hispanic-
serving institutions were more likely to have 
remote instruction, so instructional mode 
seems like a clearer contributor to declining en-
rollment in Hispanic-serving institutions noted 
earlier (see figures 5 and 6).

We also see some evidence that two-year col-
lege entry was driven partly by COVID spread, 
but we see no significant interactions between 
instructional mode and COVID spread. LFP is 
unrelated to two-year college entry. As with in-
structional mode, it appears that some of the 
racial differences in COVID trends can be ex-
plained by the COVID case “endowment.”

The relationship between instructional 
mode and entry is weaker at the four-year col-

19. The Blinder-Oaxaca decomposition is designed to quantify the degree to which the group differences in the 
outcome (in this case, high school graduation) are due to the endowment and coefficients. Unfortunately, the 
results of this method were difficult to interpret, especially in high school, because the coefficients on both in-
person and remote instruction were of the same sign and magnitude. Also, when there are many coefficients, 
as in the present case, seeing the net effect of all the coefficients combined is somewhat uninformative. Finally, 
the Blinder-Oaxaca also includes a third interaction term that adds further complexity to the interpretation.

20. The Other category is so rare in the data that the interpretation of these coefficients is not meaningful.

Table 2. High School Covariate Means by Subgroup, 2021

Group In-person Remote LFP StdRelax
Grad 
Exam

COVID  
Cases N (districts)

FRL >=0.75 0.22 0.39 46.54 1.77 0.10 91.99 1,010

<0.75 0.35 0.20 49.26 1.85 0.24 85.48 5,728

White >=0.5 0.36 0.13 48.82 2.05 0.21 87.43 5,009

<0.5 0.29 0.33 48.69 1.66 0.21 86.11 1,729

Black >=0.5 0.20 0.40 47.59 2.32 0.16 83.22 286

<0.5 0.33 0.23 48.82 1.80 0.21 86.94 6,452

Hispanic >=0.5 0.28 0.37 47.73 1.31 0.09 96.02 645

<0.5 0.33 0.21 48.97 1.95 0.24 84.69 6,093

Source: Authors’ tabulation.
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Table 3. Regression Results for Two-Year College Entry

(1) (2) (3)

In-person 0.208*** 0.139*** 0.174***
[0.030] [0.039] [0.059]   

Remote –0.020 –0.024 0.030
[0.035] [0.035] [0.067]   

Other 0.070 0.083 –0.113
[0.078] [0.079] [0.192]   

LFP –0.003 –0.003
[0.008] [0.008]   

COVID cases –0.004*** –0.002
[0.001] [0.003]   

In-person* COVID cases –0.002
[0.003]   

Remote* COVID cases –0.003
[0.003]   

Other* COVID cases 0.008
[0.010]   

Total R2 0.986 0.986 0.986
Observations 4,495 4,495 4,495
College FE, Year FE Y Y Y
College-specific time trend Y Y Y

Source: Authors’ tabulation.
Note: Linear regressions of two-year college entry (logged) on the learning mode and other covari-
ates. Learning mode has four categories: in-person, hybrid, remote, and other (hybrid was the ref-
erence group; reported in shares from 0 to 1). The sample period is school years 2017 to 2021. The 
COVID Cases variable is defined as cases per thousand people. Standard errors in parenthesis are 
clustered at the college level. 
* p < .1; ** p < .05; *** p < .01

Table 4. Two-Year College Covariate Means by Subgroup

Group In-person Remote Other LFP COVID Cases N (Colleges)

Pell > Mean 0.09 0.75 0.05 46.84 23.72 235

< Mean 0.16 0.69 0.02 48.67 18.18 669

White >50% 0.21 0.58 0.03 48.38 16.90 546

<50% 0.08 0.83 0.02 48.42 21.41 358

Black >50% 0.08 0.64 0.13 46.84 30.28 45

<50% 0.15 0.70 0.02 48.44 18.75 859

Hispanic >50% 0.03 0.93 0.00 46.79 24.23 81

<50% 0.17 0.66 0.03 48.66 18.17 823

Source: Authors’ tabulation.
Note: The Pell variable is defined as Pell dollars per entering student.
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lege level (table 5). In addition to having fewer 
hands-on programs than two-year colleges, so-
cial life is a more central feature of four-year 
institutions, which are typically residential. 
For this reason, instructional mode may mat-
ter less than the “social mode” or ability to so-
cialize with classmates. Many colleges allowed 
on-campus social life to continue even as 
classes were remote and they had little control 
over off-campus activities. The other coeffi-
cients are similar to the two-year college re-
sults; again, we see some evidence that COVID 
spread reduced entry, but no interactions be-
tween COVID cases and mode. While the sub-
group college entry changes were relatively 
small in this sector, this is despite similar en-
dowment differences in instructional mode 
and some other factors (table 6), which rein-

forces that students were simply less respon-
sive to those differences compared with two-
year colleges.

College Mechanisms by Subgroup
As in the high school analyses, we interacted 
race with the other covariates and found no 
substantive differences across the racial sub-
groups. We see less in-person instruction in the 
Hispanic-serving institutions, suggesting that 
the endowment effect might be the driving 
force behind the college entry differentials for 
this group trends (see figure 5).

To summarize, instructional mode was a key 
driver of the large drop in two-year college at-
tendance; COVID cases also played a smaller 
role in both two- and four-year colleges. More-
over, as at the high school level, the differential 

Table 5. Regression Results: Four-Year College Entry

(1) (2) (3)

In person 0.081*** 0.052*** 0.048
[0.017] [0.020] [0.033]

Remote –0.037 –0.037 –0.058
[0.025] [0.025] [0.048]

Other –0.129** –0.127** –0.167**
[0.064] [0.064] [0.073]

LFP –0.001 –0.002
[0.007] [0.007]

COVID Cases –0.002*** –0.002
[0.001] [0.002]

In-person* COVID Cases 0.000
[0.002]

Remote* COVID cases 0.001
[0.003]

Other* COVID cases 0.002
[0.004]

Total R2 0.990 0.990 0.990
Observations 9,528 9,528 9,528
College FE, Year FE Y Y Y
College-specific time trend Y Y Y

Source: Authors’ tabulation.
Note: Linear regression of four-year college enrollment (logged) on learning mode and 
other covariates. Learning mode has four categories: in-person, hybrid, remote, and other 
(hybrid as the reference group). The sample period is school years 2017 to 2021, and all 
years are spring years. COVID Case was defined as cases per thousand people. Standard 
errors in parenthesis are clustered at the college level. 
* p < .1; ** p < .05; *** p < .01
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attainment trends by subgroup appear to be 
driven more by endowments of instructional 
mode and COVID cases than coefficient differ-
ences.

Discussion
In this study, we estimate the effects of COVID 
on high school graduation and immediate en-
try to two- and four-year colleges, filling out the 
picture that others started to create regarding 
K–12 enrollment (Dee and Murphy 2021; Musad-
diq et al. 2022) and overall college enrollment 
(NSC 2021, 2022). The results, combined with 
those of prior studies, suggest considerable 
heterogeneity in COVID effects on enrollment 
across levels of education (such as K–12 versus 
college) and across types of enrollment (initial 
enrollment, persistence, and completion). In 
this discussion, we propose some plausible ex-
planations that may explain some of this het-
erogeneity and provide a more complete pic-
ture of the pandemic’s effects on educational 
attainment.

Patterns Across Institution Types
Figure 9 summarizes the results for high school 
graduation and college entry alongside evi-
dence from other studies on the other educa-
tional institutions and levels, from kindergar-
ten through college for the 2021 school year. We 
see four key patterns and associated explana-
tions.

First, we see smaller enrollment declines in 
high school than in earlier grades. Figure 9 

shows, for example, that enrollment increased 
slightly in grades 10 through 12 but decreased 
significantly in grades 1 through 5. We offer two 
general explanations for the smaller enroll-
ment declines in high school, compared with 
earlier grades: teenagers’ autonomy and their 
need for nonfamilial social interaction.

We combine the second and third patterns: 
kindergarten enrollment dropped more than 
twice as much as other elementary grades—
and the transition from high school to college 
dropped more than high school enrollment 
and, even more so, high school graduation. We 
treat these together because, as we argue, they 
may have a common origin. Kindergarten and 
the start of college both involve entering and 
starting in a new education institution and, es-
pecially during a pandemic, entry is fundamen-
tally different from persistence and comple-
tion.

Fourth, we see larger declines in two-year 
college enrollment than in four-year college en-
rollment. We explain below how this is due to 
differences between two-year colleges and their 
students vis-à-vis those in four-year colleges, as 
well as elaborating on all of these patterns and 
potential explanations.

Mechanisms for Cross-
Institution-Type Variation
The first pattern is smaller enrollment de-
clines in high school than in earlier grades. 
One reason for it is likely that teenagers de-
pend more on their friendships than preado-

Table 6. Four-Year College Covariate Means by Subgroup

Group In-Person Remote Other LFP COVID Cases N (Colleges)

Pell >=mean 0.14 0.72 0.04 48.91 21.46 330

< mean 0.26 0.45 0.01 49.65 19.12 1,606

White >=0.5 0.34 0.39 0.01 49.70 17.80 1,271

<0.5 0.13 0.59 0.02 49.45 21.67 665

Black >=0.5 0.24 0.40 0.03 47.96 23.58 108

<0.5 0.26 0.47 0.02 49.65 19.13 1,828

Hispanic >=0.5 0.08 0.67 0.08 46.25 30.36 63

<0.5 0.27 0.46 0.01 49.77 18.70 1,873

Source: Authors’ tabulation.
Note: Pell is defined as the amount of Pell grant per entering student.
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21. Closeness as a psychological concept refers, first, to interdependent interactions in range of settings and 
activities and, second, to the qualitative experience, such as emotional communication and self-disclosure (Col-
lins and Repinski 1994).

lescents do (Buhrmester and Furman 1987; 
Claes 1998; Gehring and Feldman 1988; Mc-
Nelles and Connolly 1999; Noller 1994; Valken-
burg and Peter 2007). The quality of adolescent 
relationships is important to social adjust-
ment (Waldrip et al. 2008).21 As Michel Claes 
(1998, 167) puts it, “intense relationships with 
same-sex peers constitutes a universal reality 
of adolescence.” Conversely, as friendship 
bonds strengthen, closeness between children 
and their parents begins to weaken as they 
move from preadolescence to adolescence 
(Claes 1998; Gehring and Feldman 1988; Noller 
1994).

In a pandemic, this creates a distinctive 

challenge for teenagers. The pandemic simul-
taneously increased anxiety (because of the 
health risk posed to loved ones, uncertainty 
about the future, and economic hardship), 
but also made it more difficult to cope as pan-
demic lockdown reduced the extent and 
depth of friend interactions that are so impor-
tant to them. Staying enrolled in high school 
and college was one of the few steps teenagers 
and young adults could take to address the 
problem. Isolation from friends may be partly 
why teenagers suffered worse depressive 
symptoms than younger children during the 
pandemic (Panchal et al. 2021). Staying in 
high school likely attenuated these symp-

Figure 9. Change in Enrollment and Entry, K–16 (2021 minus pre-COVID)

Source: Authors’ tabulation.
Note: All data for figure 9 are for the 2021 school year. The K–12 numbers are enrollment changes 
based on analysis reported in the New York Times based on data from the National Center for Educa-
tion Statistics. The high school graduation and college entry numbers are from figures 1 and 2 in our 
analysis. The college enrollment numbers are from the National Student Clearinghouse. 
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22. This logic also aligns with the way teenagers and adults cope with anxiety. Research on teenagers who have 
been physically abused, for example, shows that friends more consistently buffer teenagers from the negative 
side effects of abuse (Folger and Wright 2013; Runtz and Schallow 1997).

23. This is based on the Coping Strategies Inventory. Three of the sixteen items pertain to social relationships 
and, in one study (Addison et al. 2007), respondents report these as common strategies.

toms, but not enough to prevent them en-
tirely.22

Similarly, adults report seeking support 
from friends and family when they experience 
anxiety (Addison et al. 2007).23 During the SARS 
outbreak, researchers found that people coped 
by seeking support, that is, using emotional 
and other support from friends or family to 
comfort them (Lee-Baggley et al. 2004). This 
type of support-seeking is more feasible when 
people are in direct contact, such as attending 
schools and colleges in-person. This coping 
strategy might be even more common among 
teenagers given the importance of friendships 
for this group.

A second broad explanation for more stable 
enrollment in high school is that teenagers 
have greater autonomy with which to continue 
attending school, in three respects. First, they 
can complete their schoolwork more autono-
mously. Parents are less able to help older chil-
dren academically because of the higher com-
plexity of material, making homeschooling less 
effective. Second, and partly for the same rea-
son, teens exert more control over educational 
decisions, such as whether to attend school. 
Third, once they reach age sixteen, many high 
schoolers also have access to cars, directly or 
indirectly through their friends, making it eas-
ier to attend high school, if they choose. The 
higher levels of autonomy on these dimensions 
mean that teenagers had more control over the 
decision to continue in school and, given the 
many reasons why they would wish to continue, 
that autonomy may have combined with their 
own personal motivation to stay in school.

We also considered the possible role of 
COVID vaccines, which were approved for ado-
lescents before they were approved for younger 
children. Specifically, the Pfizer-BioNTech vac-
cine was approved for individuals sixteen years 
and older on December 11, 2020, but was not 
approved for ages twelve to fifteen until May 10, 
2021, and was only approved on an emergency 

basis for ages five to eleven on October 29, 2021. 
Even though vaccines might have played a role 
in theory, it is unlikely given that COVID spread 
itself did not predict high school graduation 
(see table 1). We simply do not see evidence that 
high school attainment was related to health, 
which would seem to eliminate vaccines as an 
explanation.

Patterns two and three involve larger drops 
for entry versus persistence and completion. 
One reason for this is likely the high cost of de-
layed completion. High school students are ex-
pected to graduate at a specific time—all stu-
dents are labeled as Class of YEAR— and failing 
to graduate in that year could stigmatize stu-
dents among their peers and make it difficult 
to continue. Such a clear expected date of com-
pletion is less pronounced at other levels of 
education. Also, students who are held back or 
who drop out of high school have a very low 
likelihood of future completion and the costs 
of noncompletion are considerable (Levin et al. 
2006). High school graduation is critical to 
opening up long-term life options even for 
those who do not plan to attend college.

Second, completion of a degree usually 
comes with requirements. Especially at the 
high school level, the requirements for comple-
tion are higher than the requirements for entry 
and continuation. Essentially anyone who has 
completed eighth grade is guaranteed admis-
sion to a public high school. The higher stan-
dard for completion than entry also applies at 
the college level; although public discourse fo-
cuses on hypercompetitive elite colleges, the 
vast majority of college goers attend nonselec-
tive institutions. At both the high school and 
college level, students are required to take cer-
tain courses and maintain minimum grade 
point averages, especially in core courses.

Why then did high school graduation stay 
stable? One reason may be that states relaxed 
many of the standards they have in place for 
this form of high school completion. As shown 
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24. Appendix tables and figures can be found online at https://www.rsfjournal.org/content/10/1/152/tab 
-supplemental.

25. Many colleges also eased admissions standards, such as waiving SAT and ACT requirements, but this was 
less important because these scores are not binding constraints for the vast majority of potential college en-
trants.

26. Our data only allow us to identify new college entries of students who just finished high school. The college 
enrollment numbers, however, include students of all ages. Two-year college students are also more likely to be 
nontraditional.

in table 1, states with graduation exams who 
relaxed their standards saw larger increases in 
high school graduation (other things equal).24 
Anecdotally, high school teachers were also 
told to allow students to pass their courses with 
quite minimal forms of participation. Colleges 
might also have relaxed graduation standards, 
but this is harder to observe.25

Persistence and completion might also have 
remained more stable because of the coping 
explanation discussed earlier. Persistence and 
completion mainly involve maintaining social 
relationships, which are especially important 
in a pandemic (Addison et al. 2007; Lee-Baggley 
et al. 2004), whereas entry involves creating 
new relationships, which was difficult to do un-
der pandemic social distancing.

The fourth pattern was larger entry and en-
rollment drops in two-year versus four-year col-
leges. This pattern cannot be explained by ei-
ther of the described factors because college 
entrants are of roughly the same ages and face 
the same general decision: whether to enter or 
continue in college.26 However, two-year col-
leges are different in important ways from four-
year colleges. First, as Diane Schanzenbach and 
Sarah Turner (2022) show, many two-year col-
lege programs require hands-on activity, which 
makes them particularly difficult to carry out 
remotely. These include mechanical trades and 
nursing, which encompass a much smaller 
share of students at the four-year college level. 
Thus the large drop in two-year college entry 
and enrollment may just reflect that these 
hands-on activities were not available or that 
hands-on learning was more significantly hin-
dered.

A final difference is that students at two-year 
college have a more tenuous connection to 
higher education than do students at four-year 
colleges. Relative to four-year students, two-
year students are more likely to be older, to be 

enrolled part time, and to stop out for both ac-
ademic and nonacademic reasons. For those 
reasons, it should not be surprising that the 
enrollment and progress of two-year students 
was more disrupted by the pandemic.

Conclusion
Considerable attention has been paid to learn-
ing loss during the pandemic. Here we extend 
the literature to focus more on educational at-
tainment. Our preliminary results suggest that 
high school graduation did not decline during 
the pandemic—in fact, it increased to an all-
time high. In contrast, the immediate transi-
tion to two-year colleges was the most nega-
tively affected outcome, dropping by 21 percent 
two years after the onset of the pandemic. The 
results were consistently worse for students of 
color across types of attainment—high school 
graduation, two-year college entry, and four-
year college entry.

We also examined variation in outcome 
trends across schools and colleges. Instruc-
tional mode and COVID cases both predicted 
educational attainment, especially college en-
try but perhaps in high school as well. The re-
duction in academic standards also seems to 
have propped up high school graduation rates, 
perhaps especially for white students and those 
with disabilities.

In addition to trying to understand hetero-
geneity between educational institutions (such 
as variation in graduation across high schools), 
we have identified distinctive patterns in at-
tainment across ages and levels from K–16: 
high school enrollment and graduation in-
creased while other forms of attainment de-
creased; entry dropped more than persistence 
and completion; and entry and enrollment 
dropped more in two-year colleges. We pose hy-
potheses for each pattern, and additional re-
search is necessary to test them, but the analy-

https://www.rsfjournal.org/content/10/1/152/tab-supplemental
https://www.rsfjournal.org/content/10/1/152/tab-supplemental
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sis provides a general sense that these patterns 
that initially seem erratic were actually fairly 
predictable.

We note some limitations of the present 
analysis. COVID created a complex set of inter-
connected reactions that make it difficult to 
tease out cause and effect. We have advanced 
on prior research by considering a variety of 
factors simultaneously but recognize the diffi-
culties involved in isolating the role each 
played. Also, even though the IPEDS college 
data include almost all colleges, we do note is-
sues, especially with the subgroup trends in 
high school graduation, where missing data are 
especially high and where robustness checks 
yield some different conclusions.

The social welfare implications of all of this 
are a bit unclear. Of course, young people (and 
older people) are worse off because of COVID, 
educationally and otherwise. But the relevant 
question is whether the educational system 
could have responded better, given the pan-
demic circumstances. The actual policy re-
sponse, at both the high school and college 
level, entailed educational institutions trying 
to serve students in ways as near as possible to 
the prior norm, given social distancing rules. 
One alternative would have been to engage in 
much less social distancing (more in-person in-
struction) and serve students exactly as before, 
but many families were worried about the pan-
demic and many students—and their teach-
ers—simply would not have shown up; and 
spread the virus more when they did. Another 
option might have been to require students, at 
least at the high school level, to repeat the year 
and try to catch up. This, too, would have come 
at considerable cost as high schools would have 
had to continue serving both incoming and re-
peating students at the same time. Adding a 
year also likely would have led some students, 
eager to finish their schooling and move on, to 
drop out. Good options were simply not avail-
able.

What do these results mean for long-term 
educational attainment? Will students return 
to their prior patterns? It seems quite likely 
that the kindergarteners who redshirted over 
the past two years will eventually enter school 
and that these students will continue through 
the schooling system. But students who have 

already started school learned less and will 
therefore be less prepared for higher grades. 
Also, research suggests that students who do 
not start college immediately after high school 
have a lower probability of ever entering or 
graduating. The lower entry rates we observe 
therefore signal a likely persistent decline in 
attainment.

What we do know with more certainty is that 
human capital declined during the pandemic. 
Even with high school graduation, which is 
now at an all-time high, the reduction in stan-
dards means that this, too, is a signal of reper-
cussions to come—for students, schools, and 
college alike—and especially for the most dis-
advantaged among us.
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Herrera-Almanza and Cas 2021)—for small chil-
dren (Gomez and Yoshikawa 2017) and children 
exposed in-utero (Caruso and Miller 2015; Ca-
ruso 2017; Torche 2018; Berthelon, Kruger, and 
Sanchez 2021).

The United States is by no means exempt 
from this problem. In the last years, the eco-
nomic damage and the number of Americans 
affected by natural disasters have exhibited an 
upward trend (Ritchie, Rosado, and Roser 2022) 
partly because of the increasing number of peo-
ple living in risky zones (Iglesias et al. 2021). In 

Politics Matter: How Political 
Experience Mitigates Learning 
Losses Caused by Natural 
Disasters
M a nuel Alcaino a nd Pablo Argote

Growing evidence warns about the detrimental effects of the stress induced by natural disasters on learning 
outcomes. Yet less is known about how political leadership could mitigate the adverse exposure to these 
events. Exploiting a natural experiment—the massive 2010 earthquake in Chile—as an exogenous shock 
and using fine-grained student data, we find that school disruption has a short and long-term impact on 
students’ test scores. Moreover, our results indicate that learning losses were more pronounced in munici-
palities with a first-term mayor, in contrast to a nonsignificant effect in municipalities with a reelected one. 
We show that one of the pathways accounting for these effects is the ability of experienced bureaucrats to 
mobilize educational resources, highlighting the relevance of managerial capacities in times of crisis.

Keywords: natural disasters, 2010 Chilean earthquake, student achievement, political experience

P o l i t i c s  M a t t e r

The impact of natural disasters on human de-
velopment has been extensively studied. Schol-
ars have found that the stress induced by such 
disruptions negatively affects human capital 
accumulation (Caruso 2017), income (Pleninger 
2022), birth weight (Torche 2011), migration 
(Drabo and Mbaye 2015), posttraumatic stress 
(Zubizarreta, Cerdá, and Rosenbaum 2013), em-
ployment (Jiménez Martínez, Jiménez Mar-
tínez, and Romero-Jarén 2020), productivity 
(Boustan et al. 2020), and especially educa-
tional attainment (Paudel and Ryu 2018; 
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1. It was the sixth strongest earthquake ever measured (U.S. Geological Survey, Earthquake Hazard Program, 
2016).

addition, scholars have found that natural di-
sasters particularly affect educational out-
comes, including test scores (Sacerdote 2012; 
Fuller 2014), educational attainment (Harris et 
al. 2024, this issue), and several other emo-
tional and psychological variables (Ward and 
Shelley 2008; Osofsky et al. 2009; Dogan-Ates 
2010).

Natural disasters do not occur in a vacuum 
(Cohen and Werker 2008). In the aftermath of 
such events, local governments undertake nu-
merous actions to mitigate its disruption—
establishing shelters, enabling critical infra-
structure, disbursing aid, and so on—which 
depends, to a large extent, on institutional fac-
tors. Scholars in political science have ad-
dressed these institutional variables, finding 
that state capacity (Lin 2015), regime type 
(Keefer, Neumayer, and Plümper 2011), and wel-
fare state generosity (Brady, Finnigan, and 
Hübgen 2017; Cylus, Glymour, and Avendano 
2015; Rodriguez, Lasch, and Mead 1997) are key 
mitigators of these disruptions.

Political variables are not limited to macro-
level institutions. Indeed, a prompt and effi-
cient response from local leaders could miti-
gate the consequences of these disruptions. 
Hence, from a theoretical and practical point 
of view, it is essential to explore how political 
leadership and the characteristic of local gov-
ernments could mitigate the consequences of 
such events. Based on the political economy 
literature, we consider political experience, 
namely, the number of periods in office of 
elected officials as a potential mitigating factor 
of natural disasters. Scholars have argued that 
later-term incumbents are, on average, more 
qualified than newcomers, partly given the 
knowledge acquired in office or because effec-
tive politicians are more likely to be reelected, 
or both (Ashworth and Bueno de Mesquita 
2008; Alt, Bueno de Mesquita, and Rose 2011). 
As a result, an experienced mayor could be bet-
ter able to navigate the different layers of the 
bureaucracy to secure extra resources for re-
pairing public infrastructures. Previous studies 
have shown that the effectiveness of bureau-
cracy depends highly on the stability of crucial 

personnel (Akhtari, Moreira, and Trucco 2014; 
Toral 2021), which in turn may depend on the 
continuity of political leadership at the top.

This article asks two research questions. 
What are the short and long-term impacts of 
an educational disruption caused by a large-
scale earthquake on student learning out-
comes? Are experienced mayors able to miti-
gate potential learning losses caused by such 
events? As these questions suggest, our pri-
mary focus is understanding how political 
leadership mitigates the expected impact of 
natural disasters, which could give us essential 
theoretical and practical lessons about this in-
creasingly relevant topic. In addition to these 
questions, we explore mechanisms explaining 
a potential mitigating effect by looking at the 
ability of local bureaucracies to execute educa-
tional spending.

Chile is an optimal case to tackle these ques-
tions. In 2010, the country suffered a cata-
strophic earthquake, 8.8 on the moment mag-
nitude scale, which devastated one-third of its 
territory.1 Although the epicenter was in the 
south, the earthquake had an extensive range, 
covering more than a thousand kilometers on 
the north-south axis.

The 2010 earthquake can be considered an 
educational disruption, namely, a sudden 
change in the schooling experienced by chil-
dren caused by an unexpected macro-level 
event (Torche, Fletcher, and Brand 2024, this 
issue). According to the Chilean Ministry of So-
cial Development, approximately six thousand 
schools experienced some damage, affecting 
1.25 million students (Gobierno de Chile 
2010b). The event caused school closures, con-
centrated in three regions, and 70 percent of 
students experienced a delay at the beginning 
of the school year (Sehnbruch et al. 2017).

The Chilean school governance structure al-
lows us to focus on political variables at the lo-
cal level. Public schools were managed by mu-
nicipalities whose mayor is elected every four 
years. The mayor has discretion over several 
areas of school administration, such as manag-
ing personnel and executing educational 
spending, among others. Thus a mayor’s ac-
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tions can directly impact students of local pub-
lic schools.

Using fine-grained administrative data on 
individual student achievement and exploiting 
a precise school-level indicator of earthquake 
intensity using the local ground-shaking 
level—peak ground acceleration (PGA)—we 
find that school disruption induced by the 
earthquake negatively affects student achieve-
ment, especially math test scores in the short 
term. Indeed, among schools with medium 
and high-intensity exposure to the earth-
quake, short-term math test scores decreased 
between 0.04 and 0.05 standard deviations. 
Second, using electoral data, we include the 
mayor’s tenure in office to explore whether ex-
perienced politicians could mitigate such det-
rimental effects. We observe that learning 
losses due to school disruption were signifi-
cantly larger in municipalities with a first-term 
mayor, both in math and Spanish, in contrast 
to a null impact in municipalities run by a re-
elected one (second period in office or more). 
We provide evidence that differential exposure 
to the earthquake does not drive this hetero-
geneous effect. Likewise, our results are robust 
to restricting the sample to competitive races, 
which may account for the characteristics of 
the median voter per municipality, a placebo 
test using nonmunicipal schools located in  
the same municipalities, and after adjusting 
for observables through a nearest neighbor 
matching model.

What are the mechanisms underpinning 
these disparate effects? One of the pathways, 
we claim, is the ability of experienced bureau-
crats to mobilize resources and public spend-
ing. We find that schools in municipalities with 
a newly elected official experienced an approx-
imately ten percentage points drop in public 
spending, in sharp contrast to a short-term in-
crease in educational spending among schools 
with a reelected mayor. An experienced mayor 
likely implied more continuity in key person-
nel, reflected in a more efficient resource dis-
bursement.

These findings indicate that competent po-
litical leadership has the potential to alleviate 
the destructive consequences of a natural di-
saster. Despite relying on an imperfect measure 
of managerial ability (time in office), our study 

reveals that political experience played a sig-
nificant role in minimizing learning losses. In-
tuitively, we would expect experienced mayors 
to be better able to secure or execute public re-
sources for their constituencies. However, it is 
surprising that they also mitigated learning 
losses, a variable that strongly predicts the so-
cial and economic outcome of individual tra-
jectories.

The main focus of this article—the role of 
continuity of local leadership as a plausible 
mitigating factor—has important implications 
for the United States, where the administration 
of schools is also decentralized and dependent 
on local elected officials. Indeed, our results 
highlight the importance of continuity of effec-
tive local personnel—such as superinten-
dents—independent of political cycles, as their 
knowledge in managing local bureaucracies 
could make a big difference in learning out-
comes. However, we should state the scope 
conditions for this argument. Even if our find-
ings underline the relevance of leaders, this 
does not imply that they face the same type of 
constraints across localities. Indeed, as Doug-
las Massey and Mary Fischer (2003) show, 
American society is characterized by high spa-
tial segregation and concentration of affluence, 
creating inequality in local capacities—which 
is also the case in Chile (OECD 2017). Research 
in the United States has shown that states with 
greater decentralization of natural disaster 
spending correlate with higher economic 
losses because decentralization could lead to 
disparities in resource allocation (Miao, Shi, 
and Davlasheridze 2021). Consequently, capa-
ble politicians may decide to run for office in 
more affluent zones, which eventually could re-
inforce inequality after a natural disaster. Alter-
natively, the few capable leaders in poorer lo-
calities may not have enough resources to 
make a difference, given human and financial 
constraints.

In sum, the reliance on leaders seems like a 
double-edged sword; on the one hand, it is en-
couraging to see that political action can make 
a difference for victims of catastrophic events. 
Nonetheless, it is also concerning to note sig-
nificant disparities based on local leadership, 
as these may be unevenly distributed across the 
United States.
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2. The average for OECD countries (70 percent).

3. It has been estimated that the total economic cost of the earthquake was 18 percent of the country’s GDP 
(Aguirre et al. 2022).

Chile an Educational System 
The Chilean educational system has three dis-
tinctive characteristics. First, since 1981, public 
schools have been managed by the 345 local 
municipalities, which became administrators 
of state-owned kindergartens, primary, and 
secondary schools (Raczynski and Serrano 
2001). Even if local municipalities make most 
managerial decisions, the central level still 
plays an important role. Indeed, the Ministry 
of Education (MINEDUC) is in charge of defin-
ing macro-level policies, and supervising edu-
cational institutions.

Second, municipalities are led by a mayor, 
who is elected every four years in a first-past-
the-post electoral system. The mayor has dis-
cretion over several administration areas, in-
cluding school management, personnel hiring, 
budget planning, execution of ministerial pro-
grams, and infrastructure-related tasks. Ac-
cording to the PISA school principal survey of 
2018, more than 80 percent of administrative, 
financial, and staffing decisions in Chile are 
made locally, ahead of countries such as Co-
lombia (60 percent), Peru (50 percent), Uruguay 
(10 percent).2

In addition, the educational system is 
strongly market-oriented. Chilean schools—
both public and private—are funded by a per-
student voucher, delivered from the central 
level, based on student attendance (Torche 
2005). This funding scheme allows private-
voucher schools, namely, private schools 
funded by state subsidies. Thus, in a given lo-
cality, private and public options, both funded 
by the central level, compete to attract stu-
dents. The prevalence of private-voucher 
schools has steadily increased in the past forty 
years.

Regarding funding, two types of vouchers 
comprise almost 90 percent of the total educa-
tional spending: the per-student voucher and 
a targeted voucher program called Subvención 
Escolar Preferencial (SEP), which targets poor 
students, allocating significantly more re-
sources to schools for each eligible student 
(Mizala and Torche 2017). In addition, munici-

palities are allowed to allocate some resources 
from local revenues from other sources on top 
of these vouchers, which typically happens in 
affluent local governments (Bellei 2009).

The 2010 E arthquake
The 8.8-moment magnitude scale earthquake 
occurred offshore of southern Chile at 3:34 a.m. 
local time on February 27, 2010. The epicenter 
was located in the Biobío region, near the city 
of Concepcion, the second largest urban area 
after the capital Santiago. The earthquake 
caused a damaging tsunami thirty-five minutes 
later, extending 500 kilometers along the coast 
with maximum wave heights of up to 10 meters. 
The earthquake and tsunami caused 521 fatali-
ties, and thousands of people were seriously 
injured (Gobierno de Chile 2010a). Approxi-
mately half a million buildings were severely 
damaged, and almost 10 percent of the popula-
tion in the affected areas lost their homes. The 
event caused nationwide disruptions to public 
infrastructure such as electric lines, roads, cell 
phone lines, and other communications net-
works (Castaños and Lomnitz 2012). The coun-
try’s critical infrastructure was significantly af-
fected, including airports, railroads, ports, and 
highways.3 In the aftermath, the government 
declared a state of emergency to control the 
rise of looting and crime. The government and 
civil society took immediate action prioritizing 
fulfillment of basic needs, access to basic sup-
plies, and the reconstruction of public infra-
structures such as schools, hospitals, and 
roads.

Regarding school infrastructure, a survey 
conducted after the earthquake revealed that 
24.6 percent of the school children were de-
layed in starting the school year, concentrated 
in the six regions most affected by the event. In 
particular, in the most affected regions—
Biobío, Maule, and O’higgins—this number 
reaches 70 percent (Sehnbruch et al. 2017). 
Moreover, according to government sources, 
more than two million students faced damage 
in their schools; in regions directly affected by 
the disaster, 74 percent of schools suffered 
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4. These cutoff points are based on the potential damage of earthquake exposure based on the Mercalli scale. 
In the low-exposure category, the damage ranges from note to light; in medium exposure, it ranges from light 
to moderate; in the high-exposure category, it ranges from moderate to very heavy (see Zera and Nafian 2018).

some damage and 48 percent experienced mod-
erate, severe, or disqualifying damage (Gobi-
erno de Chile 2010b).

Data and Me asures
First we describe the relevant measures and 
data sources in our empirical strategy. We then 
present a timeline of the relevant events to clar-
ify the temporal gap between the earthquake 
and the outcomes.

For individual academic performance and 
student enrollment data, we use individual-
level data from the Chilean System for Measur-
ing Educational Quality (SIMCE), including 
fourth- and eighth-grade math and language 
test scores for all students in the system from 
2008 to 2011. Across models, we use a standard-
ized version of test scores, each year’s mean 
and standard deviation. In some specifications, 
used to estimate long-term effects, we also in-
cluded eighth-grade test-takers in 2014. In ad-
dition, we use enrollment records from the 
Ministry of Education (MINEDUC) as pretreat-
ment covariates, including total enrollment, 
average attendance, whether the student grad-
uated, and grade point average. We also use the 
SIMCE parent surveys to obtain information on 
students’ socioeconomic backgrounds.

As a proxy for institutional performance, we 
use a measure of educational spending based 
on a program called Subvención Escolar Pref-
erencial. This new regulation was implemented 
in 2008 and created a new voucher for the poor-
est students, allocating significantly more re-
sources to schools for each eligible student. 
Through a four-year improvement plan, each 
school has to spend these new resources on 
teaching material, hiring educational special-
ists, contracting external support, or extending 
teachers’ contract hours. The Chilean Superin-
tendency of Education collects this spending 
data, allowing it to construct a precise measure 
of the percentage of public spending for each 
school by year, defined as (SEPspending/total 
SEPbudget).

We measure earthquake affectation using 
peak ground acceleration, which accounts for 

local geological effects. This is a widely used 
measure in earthquake engineering because, 
unlike global measures such as Richter, PGA 
represents the maximum shaking acceleration 
registered in a specific location. In addition, it 
accounts for regional propagation effects or lo-
cal amplifications that other measures, such as 
the epicentral distance, fail to capture (Aguirre 
et al. 2022; Zubizarreta, Cerdá, and Rosenbaum 
2013). We use peak ground acceleration shape-
files provided by the U.S. Geological Survey 
(2016), allowing us to precisely construct PGA 
values using the latitude-longitude plane of the 
universe of Chilean schools. We then divide our 
sample into three categories of earthquake in-
tensity by schools: low exposure (PGA<0.092), 
medium exposure (PGA>0.092 and PGA<0.34), 
and high exposure (PGA>0.34) to define the 
treatment and control groups.4

As explained, we measure exposure to the 
earthquake at the school level defined by the 
school’s location. To determine enrollment in 
a given school, we used the 2009 student regis-
tration records, the year preceding the earth-
quake. Thus a treated (control) student is de-
fined as an individual enrolled in an exposed 
(nonexposed) school in 2009, regardless of any 
subsequent school transfers following the 2010 
earthquake. Thus we ensure that our results 
were not influenced by earthquake-induced mi-
gration.

Finally, we use data from the 2008 municipal 
election from the Chilean Electoral Service 
(SERVEL) to determine the period in office of 
each mayor. This measure is an indicator vari-
able equal to one if the mayor were reelected at 
least once and zero otherwise. Table A.1 dis-
plays descriptive statistics of all the described 
variables.

Timeline
We focus on educational and electoral data 
around the year of the earthquake. As the time-
line in figure 1 shows, the earthquake occurred 
at the end of February 2010, at the beginning of 
the school year that starts in March and ends 
in December. The Chilean System for Measur-
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5. To be precise, for 2010, we retained 104,056 of the 241,332 students.

6. If we assume that the natural disaster is entirely exogenous, we can identify its effect through a simple dif-
ference in means or through a comparison of the change over time. In the latter procedure, we could gain effi-
ciency because variation is less in changes than in level differences.

ing Educational Quality is collected annually 
in October. Therefore, our short-term effects 
measure the consequences of exposure to the 
earthquake roughly eight months after. In ad-
dition, we compare outcomes by the political 
experience of the mayor in office. Municipal 
elections took place in October of 2008 and the 
mayor took office in December of the same 
year. Hence the earthquake affected Chile when 
mayors elected in 2008 had approximately four-
teen months in office.

Sample and Data Structure
Our data structure can be best described as re-
peated cross-sectional, given that it follows 
schools over time but with different cohorts of 
students each time. Concretely, we include 
fourth and eighth-grade students who took the 
test in 2008, 2009, 2010, 2011, 2012, and 2014. 
For instance, in 2009—the baseline year—a 
given cohort of fourth-grade students took the 
SIMCE test; then, in 2010—the year of the 
earthquake—a different cohort within schools 
took these tests, and so on. Thus, we tracked 
the same schools over time but not the same 
students.

For our core findings, we restrict the sample 
to fourth-grade students who met three condi-
tions. First were those who took the SIMCE test 
during the study period, encompassing 98.9 
percent of students from schools recognized 
by the state. Second were those in a school ex-
posed to the 2010 earthquake. The latter re-
striction implied that we discarded students 
that entered the educational system after the 
earthquake. For the heterogeneous effects us-

ing the mayor’s tenure in office, we added a 
third condition, those students enrolled in 
municipal schools, excluding private and 
private-voucher schools, because their direct 
exposure to the mayor’s managerial decisions 
is limited. In 2010, 43.5 percent of students in 
the fourth-grade cohort were enrolled in pub-
lic schools.5

Empirical Str ategy
The study of natural disasters offers excellent 
potential to researchers in that, by definition, 
such events are unpredictable and random. 
Certainly, some geographical areas are more 
susceptible than others, implying that poten-
tially affected people would differ from subjects 
in other areas. Therefore, researchers cannot 
use any nonaffected group as the comparison 
group. Nonetheless, it is plausible to find varia-
tion in exposure within a geographic unit sus-
ceptible to these events, allowing researchers 
to identify a treatment group and counterfac-
tual created through natural circumstances. In 
other words, natural disasters constitute natu-
ral experiments, that is, events in the real world 
where treatment is “as if” randomly assigned 
by forces other than a researcher (Dunning 
2008).

Even if the intensity of a natural disaster is 
perfectly random, researchers typically use 
panel data to study its effects, which allows ad-
justing for any baseline difference between 
treated and control units.6 In other words, 
panel data allows comparing changes between 
affected and unaffected units through a 
difference-in-difference model or a fixed-effect 

Figure 1. Timeline of Election and Education Data

Source: Authors’ compilation.
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7. We included 2007 and 2008 to check for a pre-trend in the model. We expect to find a null effect on those 
years.

8. We observe evidence in this direction because there are no differences among exposed and nonexposed 
schools on key student outcomes in the preearthquake period. To this end, we regressed five baseline covariates 
on our indicator of earthquake intensity, finding, as expected, null results (see table A.2).

specification. The latter model typically allows 
for the inclusion of geographic fixed effects, 
adjusting for heterogeneity across regional 
variables, such as states, counties, and cities. 
In our review, we found that this approach is 
prominent: about 75 percent of the cited pa-
pers use a panel or repeated cross-sectional 
data structure. Moreover, most of these papers 
show robustness checks satisfying the as-
sumptions of these models, such as parallel 
trends of the pretreatment outcome or base-
line similarities between treatment and con-
trol groups.

A second approach considers the natural di-
saster as a random instrument of some treat-
ment. For instance, earthquake intensity could 
severely affect public infrastructure. If a re-
searcher is interested in the impact of public 
infrastructure on other outcomes, they can in-
strument the treatment with the natural disas-
ter.

A third methodological approach is to create 
a counterfactual through a weighted average of 
nonaffected units. This approach allows for 
comparing similar units based on observable 
characteristics, restricting the sample to a zone 
of overlap, that is, a region where treated and 
control units have a similar probability of treat-
ment.

In our case, along with most of the litera-
ture, we estimate a difference-in-difference 
model, mainly for two reasons. First, the earth-
quake’s exact location is plausibly random, 
given that the whole Chilean territory is vulner-
able to these events. Second, we have six waves 
of cross-sectional data on student achievement 
at the individual level, which allows for com-
paring variation over time, adjusting for school 
and regional fixed effects. The estimand—the 
quantity of interest—is the average treatment 
effect (ATE), given that we are measuring the 
direct average impact of this macro-level dis-
ruption on educational outcomes.

Our first empirical analysis looks at the 
short-term effect of the earthquake on student 

achievement through a difference-in-difference 
model (DID). Here, we estimate a traditional 
DID regression, which can be described as fol-
lows:

Scoresismrt = ��β0 + 
2012

Σ
y=2007

βy(y)t + η1(med)smr  

+ η2(high)smr + 
2012

Σ
y=2007

 τy(y) * (med)smr  

+ 
2012

Σ
y=2007

λy(y) * (high)smr + δr + ε � (1)

The outcome Scoresismrt represent the stan-
dardized test scores in math and Spanish of 
student i, in school s, in municipality m, in 
macro-region r, in year y. Then, the predictor 
Σy=2007

2012 are indicator variables of the years be-
tween 2007 and 2012, using 2009 as the reference 
category;7 the parameter δ represents macro-
region fixed effects. The variables (med)smr and 
(high)smr indicate medium and high earthquake 
intensity, respectively, using PGA—low inten-
sity is omitted. The key parameters are τy and 
λy, the interaction terms between the year 
dummies and the earthquake’s intensity in
dicators, which accounts for the DID estimate. 
The models include the following pretreatment 
covariates: Parents’ average education, parents’ 
income (log), baseline schools’ math and lan-
guage academic achievement, and school type 
(municipal, private, or private-voucher).

The identifying assumption is that exposure 
to earthquake intensity was as-if-randomly as-
signed across schools.8 We hypothesize that 
τ < 0 and λ < 0 imply a negative effect of both 
moderate and high intensity on student achieve-
ment. Note that the counterfactual scenario is 
the change in test scores among schools with 
low exposure to the earthquake.

Our second empirical strategy estimates 
long-term effects. In these models, we estimate 
a similar DID, but instead of computing the 
outcome in 2010, we use outcome data for 2014 
obtained from the eighth-grade SIMCE test. 
Such a model can be described as follows:
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Scoresismrt = ��β0 + β (2014)t + η1(med)smr  
+ η2(high)smr + τ (2014) * (med)smr  
+ λ (2014) * (high)smr δr + ε � (2)

The difference from equation (1) is the inclu-
sion of a dummy variable indicating 2014.

In addition, we estimate an interacted DID 
model, multiplying earthquake intensity with 
a variable indicating whether a mayor was re-
elected.

Scoresismrt = ��β0 + 
2010

Σ
y=2007

βy(y)t + η1(med)smt  

+ η2(high)smt + 
2010

Σ
y=2007

τy(y) * (med)smr  

+ 
2010

Σ
y=2007

λy(y) * (high)smr + ω(re)mt  

 + 
2010

Σ
y=2007

αy(y) * (re)mt + ϕ1(re * med)smt  

+ ϕ2(re * high)smt + 
2010

Σ
y=2007

θy(y)  

* (re * med)smt + 
2010

Σ
y=2007

κy(y)  

* (re * high)smt + δm + ε � (3)

Here, the variable re represents a dummy in-
dicator equal to one if the mayor was reelected 
at least once, zero otherwise. This indicator in-
teracts with all the relevant variables of the 
model. The parameters of interest are τ, λ , θ 
and κ. τ and λ represent the effect of moderate 
and high earthquake intensity for municipali-
ties led by a first-time mayor; meanwhile, θ and 
κ are the impacts of moderate and high earth-
quake intensity in places with reelected may-
ors. We hypothesize that τ < 0, λ < 0, but τ + θ = 0 
and λ + κ = 0 meaning that an experienced 
mayor has a mitigating effect.

Finally, we also estimated the long-term 
model, adding the interaction term of political 
experience:

Scoresismrt = ��β0 + β (2014)t + η1(med)smt + η2(high)smt  
+ τ (2014 * med)smr + λ (2014 * high)smr  
+ ω(re)mt + α(2014 * re)mt + ϕ1(re * med)smt  
+ ϕ2(re * high)smt + θ (2014 * re * med)smt  
+ κ (2014 * re * high)smt + δm + ε � (4)

As in equation 3, the parameters of interest 
are τ and θ .

In addition, in the mechanisms section, we 
estimate identical DID models such as the 

ones presented in these equations but with a 
different outcome: the SEP educational expen-
diture.

Before presenting the results, we discuss the 
challenges in estimating heterogeneous ef-
fects. Although we have an arguably exogenous 
treatment—which allows identifying the main 
effect causally—it is always difficult to estimate 
heterogeneous effects given the typical perils 
of working with observational data: endogene-
ity problems, lack of statistical power, and ad 
hoc selection of any characteristic that may 
show heterogeneity (Torche, Fletcher, and 
Brand 2024, this issue). Let us address these 
points one at a time.

We can discard the problem of ad hoc selec-
tion because the inclusion of political experi-
ence is based on theoretical grounds. Indeed, 
the main focus of this article is political experi-
ence as a mitigating factor, and we have good 
theoretical and practical reasons to believe this 
will be the case. Regarding statistical power, 
our data set is considerably large, as we have 
the universe of Chilean students who took the 
test in the included years. We acknowledge that 
we may have an endogeneity problem due to 
the nonrandom selection of mayors. Indeed, 
because mayors are not randomly assigned, it 
is plausible that municipalities with reelected 
mayors differ from the ones with newcomers in 
variables that may also be related to test scores. 
To address this problem, we restricted the sam-
ple to close races to adjust for the characteristic 
of the median voter across localities. In addi-
tion, we use inverse probability weighting 
matching in order to better adjust for observ-
able among municipalities with and without a 
reelected mayor. Our results are practically 
identical after these adjustments (for a longer 
explanation of both procedures, see the follow-
ing section).

Results
We present our results in four stages. First, we 
explore the consequences of school disruption 
induced by the earthquake on student achieve-
ment. Second, we examine how the political ex-
perience of municipal mayors potentially miti-
gates the effects. Third, we discuss mechanisms, 
looking at educational spending. Fourth, we 
present several robustness checks.
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Short- and Long-Term Effects of School 
Disruption on Student Achievement
In figure 2, we present a coefficient plot with 
the DID estimates for moderate and high inten-
sity, using math scores at the outcome and 
2009 as the reference category. The educational 
disruption created by the earthquake had a 
meaningful negative impact on students, both 
for moderately and severely affected schools, 
relative to the nonaffected ones (low-intensity). 
Indeed, medium- and high-intensity exposure 
to the earthquake decreased math test scores 
between about 0.04 to 0.05 standard deviation 
units in 2010; the effect lingers for 2011 among 
the high-intensity group.

Relative to other benchmarks, the effect on 
math scores is quite substantial. For example, 
successful school programs implemented in 
Chile, such as lengthening the school day (Jor-
nada Escolar Completa) increased test scores 
between 0.05 to 0.12 standard deviations (Bellei 

2009). Nonetheless, when comparing with tar-
geted interventions—such as supporting teach-
ers, which yields a positive impact of around 
0.17 and 0.27 standard deviations—our effects 
look smaller (Muralidharan and Sundarara-
man 2011).

In table 1, we present the findings of the DID 
interaction for both short- and long-term out-
comes. We display the results for the entire 
sample in models 1 and 2 and then restrict the 
analysis to municipal schools in models 3 and 
4. In model 2, panel A of table 1, there is no im-
mediate impact on Spanish-language scores, in 
contrast to math scores. This discrepancy may 
be attributed to the fact that math performance 
relies more on school-related factors, whereas 
reading skills can be influenced, to a greater 
extent, by family or cultural capital. Indeed, re-
search in the United States demonstrated that 
a larger variance of math scores, relative to En-
glish scores, are explained by teacher effects 

Figure 2. Short-Term Effect of 2010 Earthquake on Math Academic Achievement

Source: Authors’ tabulation based on SIMCE (2007–2012); MINEDUC (2006–2012).
Note: The coefficients representing the DID estimates using 2009 as the baseline year and low-
exposure schools as the reference category. These are equivalent to model 1 in table 1. The models 
are covariate-adjusted and encompass the entire sample of students from all types of schools. Stan-
dard errors are clustered at the school level. Coefficients 95 percent confidence intervals.
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(Chetty, Friedman, and Rockoff 2014a, 2014b). 
Our findings suggest a similar pattern in Chile.

Panel B of table 1 demonstrates that, over 
the long run, the detrimental effect on math 
diminishes. We, however, observe a negative 
long-term impact on Spanish. This persistent 
effect is primarily concentrated among high-
intensity schools. However, in the case of stu-
dents attending municipal schools, the effect 
is also noticeable in medium-intensity schools. 
A plausible explanation is that language devel-
opment is a cumulative process, relying heavily 
on early childhood experiences (Austin et al. 
2017). If the earthquake occurred during a crit-
ical period of language development, it could 
have had lasting effects on their ability to ac-
quire and use language effectively. Additionally, 
the earthquake may have created economic in-

stability, in turn affecting the long-term devel-
opment of language skills.

Finally, table A.3 shows that the negative 
short- and long-term effects of school dis
ruption were larger among high-performing 
students, using baseline grade point average 
relative to the school-grade median, in the 
short-term (panel A). Most likely, these stu-
dents were more engaged in school activities, 
all disrupted after the earthquake.

Heterogeneous Effects by 
Mayor ’s Tenure in Office
Can reelected mayors potentially mitigate the 
impact of the earthquake on learning out-
comes? To address this inquiry, we examine our 
difference-in-differences estimates in conjunc-
tion with a binary variable that indicates 

Table 1. Short and Long-Term Effect of 2010 Earthquake on Math and Spanish Academic Achievement

All Students Municipal Schools

Math (Z) 
(1)

Spanish (Z) 
(2)

Math (Z) 
(3)

Spanish (Z) 
(4)

Panel A. 8 months after fourth-grade test score
Year 2010 x Med intensity –0.04*** –0.00 –0.03 0.02

(0.01) (0.01) (0.02) (0.02)
Year 2010 x High intensity –0.05*** –0.00 –0.05** 0.02

(0.01) (0.01) (0.02) (0.02)
Observations 379,037 377,771 157,763 157,151
Clusters 6,772 6,772 3,616 3,616
Controls Yes Yes Yes Yes

Panel B. 4.6 years after eighth-grade test score
Year 2014 x medium intensity 0.01 –0.03 –0.01 –0.06***

(0.02) (0.02) (0.01) (0.01)
Year 2014 x high intensity 0.00 –0.07*** 0.02 –0.07***

(0.02) (0.02) (0.02) (0.02)
Observations 172,365 171,249 395,267 393,196
Clusters 4,782 4,785 8,328 8,334
Controls Yes Yes Yes Yes

Source: Authors’ tabulation based on MINEDUC (2004–2014); SIMCE (2005–2014).
Note: The table presents the interaction term τ as in equation 1 for the entire sample in models 1 and 2, 
and restricted for students in municipal schools in models 3 and 4. The short-term results in models in 
panel A include fourth-grade student achievement using 2009 as the baseline year and low-exposure 
schools as the reference category. The long-term results in panel B include eighth-grade student 
achievement using 2009 as the baseline year and low-exposure schools as the reference category. 
Models 1 and 3 include a standardized version of math test scores using, while models 2 and 4 use a 
standardized version of language test scores. Standard errors are clustered at the school level.
* p < .1; ** p < .05; *** p < .01 
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whether the mayor was reelected. By interact-
ing with these variables, we can assess whether 
the reelection of mayors has any moderating 
effect on the consequences of the earthquake.

In table 2, we display the results of our inter-
acted DID model, both for the short and long-
term outcomes (equations 3 and 4). For the 
sake of simplicity, we include three coefficients: 
the impact of the earthquake on municipalities 
with a first-term mayor, the impact on munici-
palities with a reelected mayor, and the differ-
ence between the two.

Columns 1 and 2 show that the learning 

losses due to school disruption were substan-
tially higher in municipalities with a first-term 
mayor, both in math and Spanish, among 
highly exposed schools. Indeed, among schools 
with a first-term mayor, the earthquake de-
creased math test scores by 0.13 standard de-
viations, in contrast with places with an expe-
rienced mayor, where the impact is essentially 
zero. Moreover, the interaction coefficient—in-
dicating the difference between municipalities 
with a reelected and a first-term mayor among 
the high-intensity group—is substantial (0.10 
standard deviations) and statistically signifi-

Table 2. Short and Long-Term Effect of 2010 Earthquake on Math and Spanish Academic Achievement 
by Mayor’s Reelection Status

Short-Term Outcomes 
8 Months After 
Fourth grade

Long-Term Outcomes 
4.6 Years After 
Eighth grade

Math (Z) 
(1)

Spanish (Z) 
(2)

Math (Z) 
(3)

Spanish (Z) 
(4)

Medium intensity (not reelected) –0.07*** –0.01 –0.00 –0.03
(0.02) (0.02) (0.03) (0.03)

Medium intensity (reelected) −0.02 −0.00 0.01 −0.04
(0.03) (0.03) (0.02) (0.03)

Difference 0.05 0.01 0.01 −0.01
(0.04) (0.03) (0.04) (0.04)

High intensity (not reelected) –0.13*** –0.06** –0.04 –0.10***
(0.04) (0.03) (0.03) (0.03)

High intensity (reelected) 0.03 0.04 0.03 0.06*
(0.03) (0.02) (0.03) (0.03)

Difference 0.10** 0.10** 0.07 0.04
(0.05) (0.04) (0.04) (0.04)

Observations 174,161 174,500 172,290 171,175
Clusters 339 339 344 344
Controls Yes Yes Yes Yes
Macroregion F.E. Yes Yes Yes Yes

Source: Authors’ tabulation based on MINEDUC (2008–2010); SIMCE (2009–2010); SERVEL (2008).
Note: The table presents the results of our DID model, incorporating whether the incumbent mayor 
was reelected in the previous municipal election (2008). The model includes three parameters: τ, + θ, 
and θ (as outlined in equation 2). Models 1 and 3 include as outcome a standardized version of math 
test scores using SIMCE; models 2 and 4 use a standardized version of Language test scores. The 
short-term results, displayed in models 1 and 2, focus on fourth-grade student achievement with 2009 
as the baseline year. The reference category for exposure is low-exposure schools. The long-term re-
sults, presented in models 3 and 4, uses eighth-grade student achievement with 2009 as the baseline 
year. The reference category for exposure is low-exposure schools. The analysis is restricted to stu-
dents in municipal schools. Standard errors are clustered at the municipal level. 
* p < .1; ** p < .05; *** p < .01
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cant for both math and Spanish in the short 
term.

We notice, though, that the heterogeneous 
effects tend to dissipate over time. Columns 3 
and 4 of table 2 show that the achievement gap 
between students with an experienced mayor 
(relative to a first-term mayor) narrows signifi-
cantly, especially for Spanish test scores. Con-
sequently, our results suggest that experienced 
mayors were particularly relevant in the imme-
diate aftermath of the catastrophic 2010 earth-
quake.

Mechanisms
What are the mechanisms driving these dispa-
rate effects? We argue that one of the pathways 
is the ability of experienced bureaucrats to mo-
bilize educational resources. To explore this 
channel, we use administrative data on educa-

tional expenditures of the SEP program, the 
aims of which we defined in previous sections. 
We observe that SEP spending generally de-
clined due to the earthquake, which is mainly 
driven by first-term mayors (figure 3). Con-
cretely, exposed first-term mayors spent ap-
proximately 10 percentage points (twice the 
average) fewer SEP resources in 2010 than re-
elected ones. Thus, we show suggestive evi-
dence that experienced mayors were more ef-
fective at executing educational resources after 
the earthquake.

Robustness Checks
We focus on five main validity threats: i) 
whether our results are driven by differential 
exposure to the earthquake between munici-
palities with a first-term and reelected mayor; 
ii) whether contextual factors, other than the 

Figure 3. Short and Long-Term Effect of 2010 Earthquake on School Budget Execution

Source: Authors’ tabulation based on MINEDUC (2008–2012); SIMCE (2009–2012); SERVEL (2008).
Note: The figure shows the interacted DID model plotting two parameters: τ, τ + θ as equation (2) 
shows. Coefficients represent the effect of high-intensity exposure on school budget execution (as per-
centage of the total public resources assigned to the school) using 2009 as the baseline year and low-
exposure schools as the reference category. The analysis is restricted to students in municipal schools. 
Coefficients include 90 percent and 95 percent confidence intervals. Standard errors are clustered at 
the municipal level.

−.3

−.2

−.1

0

.1

.2

.3

.4

Sc
ho

ol
 b

ud
ge

t e
xe

cu
ti

on
 S

EP
 (%

)

2009 2010 2011 2012

Not reelected Reelected



r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	 p o l i t i c s  m a t t e r 	 19 3

9. For an application of this method using mayoral elections in Chile, see Argote 2021.

10. Figure A.1 presents a coefficient plot of the difference between reelected and non-reelected mayors, using a 
continuous measure of earthquake intensity while employing various bandwidths. These estimates show a 
significant interaction effect in every bandwidth.

municipal management, explain our heteroge-
neous effects (we test this threat using non-mu-
nicipal schools as a placebo); iii) whether our 
results hold after adjusting by the margin of 
victory of incumbent mayors; iv) whether our 
heterogeneous effects hold after adjusting by 
inverse probability weighting; and v) whether 
our results are robust when using an alterna-
tive measure of earthquake intensity.

(i) Potentially, an earthquake could dif
ferentially affect municipalities where in
cumbents were reelected. To rule this out, we 
examine whether municipalities with experi-
enced mayors have different levels of exposure 
to the earthquake than municipalities with a 
first-term mayor in 2010. To this end, we re-
gress an indicator variable equal to one if the 
mayor was reelected, zero otherwise, on a set 
of indicators related to the exposure to the 
earthquake: PGA, log of distance to the epicen-
ter in kilometers, number of casualties at the 
municipal level, and the damage induced by 
the earthquake to the sewer system (as per-
centage and quantity). As shown in table A.4, 
we observe no signs that differential exposure 
to the earthquake could drive our documented 
heterogeneous effects.

(ii) Our main finding is that political experi-
ence mitigates the earthquake’s impact on stu-
dent achievement and budget spending. How-
ever, other unobserved variables among 
municipalities with experienced mayors may 
be causing the mitigating effect. To discard this 
possibility, we exploit a special feature of the 
Chilean educational system, namely, the im-
portant presence of private schools funded by 
a per-student voucher paid by the central state. 
Our logic is that if political experience and 
managerial capacities drive the mitigating ef-
fect, then such effect should not exist among 
schools not managed by the municipality. In 
table A.5, we replicate table 2 but restrict the 
sample to private-voucher schools. We do not 
find a mitigating effect on nonmunicipal 
schools, which gives us more confidence that 
no other contextual factor other than munici-

pal management explains the heterogeneous 
effect.

(iii) Moreover, we test if our heterogeneous 
political effect persists after restricting the 
sample to municipalities where the mayor won 
by a smaller electoral margin. Narrowing the 
sample to competitive electoral races is com-
mon practice in the political science literature, 
in which authors argue that politicians elected 
by a small margin are “as if random” (Lee, 
Moretti, and Butler 2004). Consequently, the 
margin of victory can be used as a running vari-
able for a regression discontinuity design, im-
plying that municipalities where the incum-
bent mayor barely won are similar to those 
where they barely lost.9 Even if the as-if-random 
assumption may be questionable, restricting 
the sample to close electoral races allows one 
to compare municipalities where the median 
voter is similar, which may account for a vari-
able that could affect both political experience 
and learning outcomes. In table A.6, we show 
the results of this exercise, using 25 and 18 per-
centage points as the margin of victory around 
the cutoff and restricting the sample to munic-
ipalities where the incumbent ran for office in 
2008. Furthermore, we apply triangular kernel 
weights, assigning greater weight to data points 
closer to the threshold. After narrowing the 
sample to close races, we observe that our re-
sults in schools with high exposure to school 
disruption are similar for both Spanish and 
math, although results are statistically signifi-
cant at a lower confidence level (90 percent), 
likely due to the sample restrictions.10

(iv) In regard to nearest neighbor matching, 
even if municipalities with and without re-
elected mayors did not have differential earth-
quake exposure, reelection status could be cap-
turing something unrelated to managerial 
capacity, threatening the validity of our hetero-
geneous effects. We used propensity score 
matching to better adjust for observable base-
line characteristics among municipalities with 
and without reelected mayors. In particular, we 
estimate the propensity score of having a re-
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11. We selected these covariates because they could potentially correlate with both having a reelected mayor 
and student achievement.

elected mayor using the following individual, 
school-level, and municipal-level covariates: 
gender, baseline test scores, school atten-
dance, average school test scores, average fam-
ily income per school, average family years of 
education per school, the average number of 
students per school, average number of stu-
dents in private-voucher schools, and percent-
age and number of students in public schools 
per municipality, average income at the mu-
nicipal level and math average academic 
achievement at the municipal level.11 Then we 
used the nearest neighbor algorithm to esti-
mate our main DID model. We find similar re-
sults (table A.7), suggesting that reelection sta-
tus did not confound with one of our baseline 
characteristics.

(v) As an alternative to the main measure of 
earthquake intensity, we use a continuous mea-
sure of exposure based on the Euclidean dis-
tance of every school to the epicenter (using the 
geographical coordinates). We measure earth-
quake affectation using the following formula: 
log(max(distances)distances). Inside the pa-
renthesis, we compute the maximum distance 
in kilometers of any school to the epicenter mi-
nus the distance of a given school, which allows 
assigning higher values to schools closer to the 
epicenter and smaller values to schools farther 
away. We then logged this subtraction to nor-
malize the distribution. Table A.8 displays the 
heterogenous effects by reelection status, using 
this measure. Again, results are practically 
identical, especially in the short-term out-
comes.

Discussion
Natural disasters do not occur in a vacuum. As 
Charles Cohen and Eric Werker (2008) claim, 
“[natural disasters] are not driven by politics, 
nor are they immune from politics.” Do politi-
cal variables play a role in mitigating adverse 
exposure to natural disasters? In this article, 
we argue that experience in office of local lead-
ers can have an important palliative role in  
the adverse exposure of children to disruptive 
events.

Exploiting a natural experiment—the 2010 

earthquake in Chile—we first show that, in 
line with previous studies, natural disasters 
have short and long-term negative conse-
quences on individual-level learning out-
comes. We find that school disruption induced 
by the earthquake detrimentally affects math 
test scores immediately and in the next few 
years, although it recovers approximately five 
years later. In Spanish, though, we find an op-
posite pattern: negative effects are null in the 
immediate aftermath of the event and negative 
later.

There are reasonable explanations for this 
pattern. As evidence in the United States sug-
gests (Chetty, Friedman, and Rockoff 2014a, 
2014b), learning math depends more on school 
resources, so a shock of this magnitude likely 
interrupted the learning flow. In turn, given 
that learning Spanish depends more on house-
hold resources and cultural capital, it is normal 
that these scores would be relatively unaffected 
at first. But, as school disruption continued 
over months, and perhaps years, reading and 
writing problems may manifest years later. 
Still, this puzzling empirical result could merit 
further exploration.

Second, we show significant heterogeneous 
political effects at the local level. Across mul-
tiple specifications, we observe that reelected 
mayors were able to mitigate learning losses 
caused by the earthquake, for both math and 
Spanish, especially in the short term. A plau-
sible interpretation of this finding is consider-
ing political experience as a proxy of manage-
rial quality. Indeed, as Scott Ashworth and 
Ethan Bueno de Mesquita (2008) claim, re-
elected politicians are likely more skilled than 
those in their first term due to the knowledge 
acquired in office or because high-quality may-
ors are more likely to be rewarded with reelec-
tion.

What explains this heterogenous effect? We 
show that a plausible mechanism through 
which political experience mitigates learning 
losses is the efficient mobilization of educa-
tional resources. This crucial finding suggests 
that experienced mayors had more capable per-
sonnel, in that their resource allocation was not 
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affected by the earthquake. Most likely, the 
years of experience in navigating different lay-
ers of the bureaucracy had a positive impact in 
times of crisis, making a huge difference for 
students exposed to this disruptive event.

A relevant question that emerges from our 
findings is what political experience is captur-
ing? Continuity in political leadership could 
imply stability in bureaucratic personnel, a cru-
cial variable to consider in the aftermath of a 
natural disaster. Indeed, the evidence related 
to educational spending strongly suggests bet-
ter managerial capacities among municipali-
ties with experienced leaders, which probably 
happened due to bureaucratic stability. This 
relevance of stability on key personnel is our 
article’s most relevant policy implication be-

cause it constitutes an achievable goal, even 
with turnover in political leadership.

The relevance of local leaders is, in some 
way, a double-edged sword because it uncovers 
the pros and cons of a decentralized gover-
nance structure, as is the case in Chile and the 
United States. On the one hand, it is positive to 
note that leadership matters, even when oper-
ating in large bureaucracies. However, in the 
context of regional inequalities in local capaci-
ties, effective leaders may decide not to run for 
office in poorer localities; or, when they do, 
they could have too many constraints to do 
their jobs effectively. In this sense, we may want 
to celebrate the impact of political leaders. 
However, we should not assume that these are 
evenly distributed across the country.

Figure A.1. Differential in Earthquake Effect on Math Scores Between Reelected and Not Reelected 
Mayors (Different Bandwidths)

Source: Authors’ tabulation based on MINEDUC (2008–2010); SIMCE (2009–2010); SERVEL (2008).
Note: Plotted coefficients represent the differential in the earthquake effect on math scores between 
reelected and not reelected mayors, using a continuous measure of earthquake intensity (described in 
the robustness checks section). The x-axis represents different bandwidths (margin of victory). Models 
are weighted using a triangular kernel. Standard errors are clustered at the municipal level. The analy-
sis is restricted to students in municipal schools. Standard errors are clustered at the municipal level.
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Table A.1. Descriptive Statistics

Mean SD Min Max

Municipal level
Total votes 16,777.88 21,811.41 330.00 135,867.00
Incumbent mayor reelection 0.66 0.47 0.00 1.00
Voucher elementary school enrollment (%) 26.08 22.55 0.00 100.00
Voucher high school enrollment (%) 28.10 27.58 0.00 100.00
Total elementary sch. enrollment 6,205.22 9,238.47 0.00 72,450.00
Total high school enrollment 2,837.30 5,362.67 0.00 56,331.00
Total municipal income (log) 14.98 1.07 9.78 18.33
Total expenditures (log) 14.55 1.76 2.63 18.06
Rural student share 0.04 0.15 0.00 1.00

School level
Peak ground acceleration (PGA) 0.23 0.13 0.00 0.50
Low exposure (PGA) 0.22 0.42 0.00 1.00
Med exposure (PGA) 0.53 0.50 0.00 1.00
High exposure (PGA) 0.25 0.43 0.00 1.00
Kilometers to earthquake center 432.42 398.03 8.63 2,187.00
Kilometers to earthquake center (log) 2.39 0.70 0.50 6.03
Mean teaching years of experience 17.08 6.08 0.00 52.00
Portfolio teacher evaluation 2.24 0.15 1.20 3.22
Number of teachers 36.01 26.99 1.00 291.00
School spending percentage (SEP) 0.38 0.37 –1.73 10.66

Student level
Income (log) 5.93 0.81 4.32 8.41
Parents’ education 2.75 0.91 1.00 4.00
GPA 5.82 0.59 1.00 7.00
Attendance 93.36 6.24 0.00 100.00
Student graduation 0.98 0.15 0.00 1.00
Student school migration 0.09 0.28 0.00 1.00
Fourth grade math test score 251.19 54.98 101.31 380.55
Fourth grade Spanish test score 262.35 53.29 99.01 382.50
Eighth grade math test score 259.82 48.26 134.61 397.53
Eighth grade Spanish test score 251.28 51.59 107.47 373.24

Source: Authors’ tabulation based on MINEDUC (2008–2010); SIMCE (2009–2010); SERVEL (2008).
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Table A.2. Balance in Pre-Treatment Outcome and Covariates

Spanish
Test Score 

(Z)

Math
Test Score 

(Z)

School
Failure 

 (%) GPA

Student
Attendance  

(%)

Student
Home 

Income

Year 2009 x medium intensity −0.00 −0.00 −0.00 −0.01 0.10 0.62
(0.01) (0.01) (0.00) (0.01) (0.08) (3.81)

Year 2009 x high intensity −0.02* −0.02 0.00 −0.01 −0.09 1.28
(0.01) (0.01) (0.00) (0.01) (0.16) (4.19)

Observations 433,236 432,991 483,359 483,355 483,359 473,131
Clusters 7.747 7.752 8.438 8.438 8.438 7.043
Controls No No No No No No
Macroregion F.E. No No No No No No

Source: Authors’ tabulation based on MINEDUC (2008–2010); SIMCE (2009–2010).
Note: Coefficients are obtained through a placebo regression of pre-treatment outcomes and covari-
ates on earthquake intensity before the event (2009). Standard errors are clustered at the school level.
*p < .1; ** p < .05; *** p < .01

Table A.3. Short and Long-Term Effect of 2010 Earthquake on Math and Spanish Academic Achievement by 
Baseline GPA

All Students Low GPA High GPA

Math (Z)
(1)

Spanish (Z)
(2)

Math (Z)
(3)

Spanish (Z)
(4)

Math (Z)
(5)

Spanish (Z)
(6)

Panel A. eight months after  
fourth grade test score

Year 2010 x medium intensity −0.04*** −0.00 −0.05*** −0.01 −0.07*** −0.03*
(0.01) (0.01) (0.02) (0.02) (0.01) (0.01)

Year 2010 x high intensity −0.05*** −0.00 −0.06*** −0.00 −0.08*** −0.04**
(0.01) (0.01) (0.02) (0.02) (0.02) (0.02)

Observations 379,037 377,771 177,108 176,396 201,929 201,375
Clusters 6,772 6,772 6,616 6,613 6,418 6,422
Controls Yes Yes Yes Yes Yes Yes

Panel B. 4.6 years after eighth  
grade test score

Year 2014 x medium intensity −0.01 −0.06*** 0.02 −0.03** −0.04** −0.08***
(0.01) (0.01) (0.02) (0.02) (0.02) (0.02)

Year 2014 x high intensity 0.02 −0.07*** 0.05** −0.05*** −0.01 −0.09***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Observations 395,267 393,196 179,981 178,949 215,286 214,247
Clusters 8,328 8,334 7,988 7,999 7,563 7,560
Controls Yes Yes Yes Yes Yes Yes

Source: Authors’ tabulation based on MINEDUC (2008–2010); SIMCE (2009–2010).
Note: This table presents a similar specifications as table 1 including term τ as in equation (1). Models 1 and 2 
include the full sample. In columns 3 to 6, we analyze differential trends by low and high-performing students 
using baseline GPA (below and above percentile 25 in the same school). Standard errors are clustered at the 
school level. 
* p < .1; ** p < .05; *** p < .01 
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Table A.4. Earthquake Exposure by Mayor Reelection Status

Municipalities (N = 345)

Coefficient S.E.

Mean school distance (km) to the epicenter −0.49 (1.47)
Mean school distance (log) to the epicenter −0.06 (0.09)
Mean school peak ground acceleration (PGA) 0.00 (0.01)
Mean school high PGA (ref: low) 0.02 (0.04)
Number of people deceased −0.75 (0.80)
Population with sewer damaged −354.5 (311.4)
Population with sewer damaged (%) −0.01 (0.03)

Source: Authors’ tabulation based on US Geological Survey (2010); SERVEL (2008).
Note: Each row expresses a different bivariate regression that includes a dummy of reelection and the 
earthquake exposure indicators in 2010 as outcomes. We restrict the sample only to municipal schools 
that are directly controlled by local governments. Rows 1 to 4 are estimated at the school level. Rows 5 
to 7 are estimated at the municipal level. Standard errors are clustered at the municipal level. 
* p < .1; ** p < .05; *** p < .01 

Table A.5. Short-Term Effect of 2010 Earthquake on Nonmunicipal Schools by Mayor Reelection

Fourth grade 
Math (Z) 

(1)

Fourth grade 
Spanish (Z) 

(2)

Budget School 
Spending (%) 

(3)

Medium intensity (not reelected) −0.06** −0.01 −0.03
(0.03) (0.02) (0.04)

Medium intensity (reelected) −0.03 0.00 −0.02
(0.02) (0.02) (0.04)

Difference 0.04 0.02 0.00
(0.04) (0.03) (0.06)

High intensity (not reelected) −0.03 −0.01 −0.03
(0.04) (0.04) (0.07)

High intensity (reelected) −0.06* −0.01 −0.09
(0.03) (0.03) (0.05)

Difference −0.03 −0.00 −0.06
(0.05) (0.05) (0.09)

Observations 216,933 216,781 91,551
Clusters 265 265 250
Controls No No No
Macroregion F.E. Yes Yes Yes

Source: Authors’ tabulation based on SIMCE (2009–2010); MINEDUC (2008–2010); SERVEL (2008).
Note: The table presents the results of our DID model, where we incorporate an interaction term with a 
dummy variable indicating whether the incumbent mayor was reelected in the previous municipal 
election (2008). The model includes three parameters: τ, τ + θ , and θ, as outlined in equation (2). Mod-
els restrict the sample to private schools or private-voucher schools. Standard errors are clustered at 
the municipal level. 
* p < .1; ** p < .05; *** p < .01 
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Table A.6. Short-Term Effect of 2010 Earthquake on Math and Spanish Academic Achievement in Fourth Grade 
by Mayor Reelection Using Close Electoral Races

Math (Z) 
(1)

Math (Z) 
(2)

Math (Z) 
(3)

Spanish (Z) 
(4)

Spanish (Z) 
(5)

Spanish (Z) 
(6)

Medium intensity (not reelected) −0.07 −0.08 −0.08* −0.03 −0.01 −0.01
(0.04) (0.05) (0.05) (0.03) (0.04) (0.05)

Medium intensity (reelected) −0.03 0.02 0.03 −0.00 0.02 0.04
(0.03) (0.04) (0.04) (0.02) (0.04) (0.04)

Difference 0.04 0.09 0.11 0.02 0.03 0.04
(0.05) (0.06) (0.07) (0.04) (0.06) (0.06)

High intensity (not reelected) –0.15** –0.14** –0.15** –0.11** –0.08 –0.07
(0.06) (0.06) (0.06) (0.05) (0.06) (0.06)

High intensity (reelected) −0.03 −0.02 −0.02 0.03 0.03 0.02
(0.03) (0.04) (0.05) (0.02) (0.04) (0.04)

Difference 0.12* 0.13* 0.13* 0.15** 0.11* 0.09
(0.07) (0.07) (0.07) (0.06) (0.07) (0.07)

Electoral margin All <=25 <=18 All <=25 <=18

Observations 123,007 82,352 71,371 123,182 82,524 71,523
Clusters 254 192 165 254 192 165
Controls No No No No No No
Macroregion F.E. Yes Yes Yes Yes Yes Yes

Source: Authors’ tabulation based on MINEDUC (2008–2010); SIMCE (2009–2010); SERVEL (2008).
Note: The table shows three parameters τ, τ + θ , and θ, as in equation (2). The model is estimated by weighted or-
dinary least squares, using a triangular kernel around the margin of victory = 0. Models are restricted to students 
in municipal schools. Standard errors are clustered at the municipal level. 
* p < .1; ** p < .05; *** p < .01 
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Table A.7. Short and Long-Term Effects of 2010 Earthquake on Math and Spanish Academic 
Achievement by Mayor’s Reelection Status (Nearest Neighbor Matching)

Short-Term Outcomes 
Eight Months After

Long-Term Outcomes 
4.6 Years After

Fourth Grade 
Math (Z) 

(1)

Fourth Grade 
Spanish (Z) 

(2)

Eighth Grade 
Math (Z) 

(3)

Eighth Grade 
Spanish (Z) 

(4)

Med intensity (not reelected) −0.05* −0.01 0.03 −0.02
(0.03) (0.03) (0.03) (0.03)

Med intensity (reelected) −0.02 −0.00 −0.00 −0.07*
(0.03) (0.03) (0.03) (0.04)

Difference 0.03 0.01 −0.04 −0.05
(0.04) (0.04) (0.05) (0.05)

High intensity (not reelected) −0.12** −0.07* 0.01 −0.08**
(0.05) (0.04) (0.04) (0.04)

High intensity (reelected) −0.03 0.03 0.01 −0.10***
(0.03) (0.02) (0.03) (0.04)

Difference 0.10* 0.10** 0.01 0.02
(0.06) (0.05) (0.05) −(0.05)

Observations 173,781 174,128 150,964 149,624
Clusters 339 339 338 338
Control Yes Yes Yes Yes
Macroregion F.E. Yes Yes Yes Yes

Source: Authors’ tabulation based on MINEDUC (2004–2014); SIMCE (2005–2014); SERVEL (2008).
Note: The table presents the results of our DID model, where we incorporate an interaction term with a 
dummy variable indicating whether the incumbent mayor was reelected in the previous municipal elec-
tion (2008). The model includes three parameters: τ, τ + θ , and θ, as outlined in equation (2). The pro-
pensity score matching includes the following covariates: individual-student level: female (male), base-
line GPA, baseline student mean attendance, baseline grade completion. School level: Income, log 
income, and average parents’ education. Municipal level: voucher school total enrollment, voucher 
school enrollment share, municipalities total enrollment, fourth grade math SIMCE baseline score, 
mean municipal income as declared by parents in the schools. Standard errors are clustered at the mu-
nicipal level. 
* p < .1; ** p < .05; *** p < .01 
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Table A.8. Short and Long-Term Effects of 2010 Earthquake by Mayor’s Reelection Status Using an 
Alternative Measure of Earthquake Intensity

Short-Term Outcomes
Eight Months After

Long-Term Outcomes
4.6 Years After

Fourth Grade
Math (Z)

(1)

Fourth Grade
Spanish (Z)

(2)

Eighth Grade
Math (Z)

(3)

Eighth Grade
Spanish (Z)

(4)

Log intensity (not reelected) −0.06*** −0.03*** 0.03 −0.03*
(0.02) (0.01) (0.02) (0.02)

Log intensity (reelected) −0.02 −0.00 −0.02 −0.03
(0.02) (0.02) (0.02) (0.03)

Difference 0.04* 0.03 0.02 0.00
(0.02) (0.02) (0.03) (0.03)

Observations 160,394 159,767 166,082 164,951
Clusters 345 345 344 344
Controls Yes Yes Yes Yes
Macroregion F.E. Yes Yes Yes Yes

Source: Authors’ tabulation based on MINEDUC (2008–2010); SIMCE (2009–2010); SERVEL (2008).
Note: The table presents the results of our DID model, where we incorporate an interaction term with a 
dummy variable indicating whether the incumbent mayor was reelected in the previous municipal 
election (2008). The model includes three parameters: τ, τ + θ , and θ, as outlined in equation (2). As ex-
posure to the earthquake, we use a log continuous measure of exposure based on the Euclidean dis-
tance of every school to the epicenter log(max(distances)distances). Models 1 and 3 include as an out-
come a standardized version of math test scores; models 2 and 4 use a standardized version of 
language test scores. The short-term results, displayed in models 1 and 2, focus on fourth-grade stu-
dent achievement with 2009 as the baseline year; the long-term results, presented in models 3 and 4, 
concentrate on eighth-grade student achievement with 2009 as the baseline year. The analysis is re-
stricted to students in public municipal schools. Standard errors are clustered at the municipal level. 
* p < .1; ** p < .05; *** p < .01 
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hood. ADHD is characterized by difficulty 
paying attention or controlling impulsive be-
haviors or both. As of 2016, 2.4 million (9.6 per-
cent) children ages six to eleven and 3.3 million 
(13.6 percent) American adolescents ages 
twelve to seventeen were diagnosed with ADHD 
(Xu et al. 2018). Rates of diagnosis vary across 
race-ethnicity, from 12.0 percent among White 
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1. By marginal relationships, we refer to the role of the diagnosis rather than that of the pre-diagnosis ADHD-
related behaviors and associated factors themselves. We examine the association between diagnosis and later 
well-being by comparing  diagnosed and undiagnosed children who were otherwise comparable on pre-diagnosis 
ADHD-related behaviors, test scores, and other observed characteristics.

children to 12.8 percent of Black children and 
6.1 percent of Hispanic children (Xu et al. 2018).

An ADHD diagnosis can be a key disruptive 
event of childhood. Diagnosis can bring both 
positives, such as access to medications to help 
control behavior problems and educational 
services or accommodations (Molina et al. 
2009; Swanson, Baler, and Volkow 2010), and 
some negatives, such as stigma (Link et al. 
2001). Studies show that, when one compares 
the later test scores and well-being of diag-
nosed children and their otherwise observably 
comparable undiagnosed matches, the down-
sides can outweigh the benefits—even with re-
ceipt of medication following diagnosis (Owens 
2020a; Owens and Jackson 2017). These nega-
tives are found to be especially salient for diag-
nosed children who had less severe pre-
diagnosis ADHD-related behaviors and for 
children from high socioeconomic back-
grounds (Owens 2020a, 2020b). Yet research has 
not investigated racial-ethnic heterogeneity in 
these documented net negative marginal rela-
tionships between diagnosis and later child 
outcomes.1

Considering racial-ethnic heterogeneity in 
the marginal relationship between ADHD diag-
nosis in early elementary school and later child 
well-being is important for both substantive 
and theoretical reasons. Substantively, such 
heterogeneity could have important implica-
tions for inequality since it is unclear whether 
diagnosis serves as a social and academic sup-
port or a further stigma among racial-ethnic 
minority children, who already face a range of 
barriers to academic success and socioemo-
tional well-being at school. Theoretically, ex-
ploring racial-ethnic variation also provides a 
valuable case for unpacking a tension in the 
literature highlighted by Florencia Torche, 
Jason Fletcher, and Jennie Brand (2024, this is-
sue) for understanding how disruptive events 
can have heterogeneous effects across different 
subpopulations. On the one hand, Torche and 
colleagues point to a large body of social scien-
tific evidence on the compounding effects of 

cumulative disadvantage for child well-being. 
Yet, another strand of studies the authors dis-
cuss suggests that when “negatively assessed 
events [are] more normative . . . the stigma as-
sociated with them becomes less severe”—thus 
potentially ameliorating the impacts of these 
negatively assessed events on later child well-
being.

These diverging theories have direct appli-
cation to the case of racial-ethnic heterogeneity 
in the marginal relationship between ADHD di-
agnosis and later child well-being. Much re-
search documents the large negative effects of 
racial discrimination on the well-being of Black 
children (Ferguson 2001; Okonofua and Eber-
hardt 2015; Owens 2022). At the same time, 
other studies shed light on the resilience of 
Black children and communities in the face of 
structural and interpersonal discrimination, 
partly owing to the normalization of such neg-
atively assessed experiences and thus the lesser 
stigma associated with them (Burt, Lei, and Si-
mons 2017; Myers and Taylor 1998).

These bodies of research can lead to differ-
ing predictions about the marginal relation-
ship between diagnosis and later well-being for 
Black versus White children, each relative to 
their undiagnosed counterparts. One possibil-
ity is that diagnosis will compound the already 
negative effects of racial discrimination for 
Black children. Another is that the diagnosis 
will ameliorate the negative effects of prior ex-
periences of discrimination among Black chil-
dren.

To help make sense of these differing pre-
dictions, we propose that both theories can be 
true depending on the outcome (and its rater) 
of interest. When teachers’ negative-ability ste-
reotyping of Black students (Ferguson 2001) is 
compounded by teachers’ diagnostic stigma 
(Owens 2020a), we predict that teachers will 
also more negatively rate the behaviors of diag-
nosed Black children versus diagnosed White 
children, contributing to cumulative disadvan-
tage. Crucially, medication receipt following 
diagnosis may not fully offset—and may in 
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some cases even heighten—the potential nega-
tives associated with diagnosis. Although med-
ication is designed to help control the behav-
iors of ADHD (Swanson, Baler, and Volkow 
2010), it may increase the visibility—and thus 
the stigma—of the diagnosis, including among 
teachers.

By contrast, when it comes to children’s per-
ceived self-competence, diagnosed Black chil-
dren (and in some cases, Black parents) may 
exhibit greater resilience than diagnosed White 
children, including when receiving medication, 
given the former’s greater likelihood of having 
previously normalized the experience of being 
negative labeled, such as through racial stereo-
typing. We focus on subjective ratings of well-
being as a starting point rather than other rel-
evant outcomes such as academic achievement, 
grade retention, and educational attainment. 
We suspect that well-being is more proximately 
related to the psychological processes associ-
ated with diagnosis and thus more likely to pro-
duce the largest relationships.

Much less is known about relationships be-
tween diagnosis and later well-being among 
Hispanic children in general, and thus between 
Hispanic versus Black and Hispanic versus 
White children. However, several studies do 
find substantial mental health stigma and re-
sistance to the use of ADHD medications on 
the part of Hispanic families (Cummings et al. 
2017; Dosreis et al. 2003; Perry, Hatton, and 
Kendall 2005). In our study, we include His-
panic children and parents as an important but 
largely overlooked group in this area of re-
search.

To isolate processes associated with race-
ethnicity rather than with family social class 
given the high correlation between race and 
class in the United States, we compare diag-
nosed and undiagnosed matches of the same 
social class. Research discussed by Torche, 
Fletcher, and Brand (2024, this issue) high-
lights social class-based mechanisms that ad-
vantage White children—who are on average 
more socioeconomically advantaged than Black 
and Hispanic children. By contrast, we focus 
on the psychological processes that can shape 
the experiences of ADHD diagnosis for chil-
dren of a given race-ethnicity across the socio-
economic spectrum. To do so, we use the Early 

Childhood Longitudinal Study–Kindergarten 
Cohort of 2010–11 (ECLS-K: 2011). These data 
include a rich set of pre-diagnosis measures—
including lagged outcomes and important 
child, family, and school context characteris-
tics—which improve matching and limit non-
random selection on observables.

To explore these potentially heterogeneous 
relationships requires first contending with the 
issue of differential selection into diagnosis 
(and potential medication treatment) on ob-
served and unobserved characteristics. Re-
search emphasizes differential selection into 
diagnosis by family socioeconomic status and 
the strictness of school sanctions for poor per-
formance on state-mandated achievement 
tests—each of which are correlated with race-
ethnicity (Fulton, Scheffler, and Hinshaw 2015; 
King, Jennings, and Fletcher 2014). Black and 
Hispanic children are respectively 69 percent 
and 50 percent less likely than White children 
to be diagnosed even net of differences in fam-
ily social class, pre-diagnosis behavioral prob-
lems, prior academic achievement, family 
structure, child sex, health insurance coverage 
or noncoverage, native language, and region 
(Morgan et al. 2013). Conditional on diagnosis, 
selection into medication treatment is also 
nonrandom: Black and Hispanic children are 
likewise 65 percent and 47 percent respectively 
less likely to receive medication treatment fol-
lowing diagnosis than White children, net of 
controls (Morgan et al. 2013). Although a ran-
domized controlled trial would be the ideal 
method for addressing nonrandom selection 
into diagnosis and treatment, the experimental 
gold standard is not feasible in this context (for 
example, it would be unethical to withhold di-
agnosis). Yet researchers cannot stop at simply 
documenting differential selection processes 
given the important potential implications of 
diagnosis. We must also examine—albeit de-
scriptively—if and how the benefits and conse-
quences associated with ADHD diagnosis bal-
ance out differently by child race-ethnicity.

Associations Bet ween ADHD 
Diagnosis and Future Well- Being
A diagnosis of ADHD can bring potential ben-
efits for children. Diagnosis can connect chil-
dren to medications that improve attention 
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and concentration (Swanson, Baler, and Volkow 
2010) and to educational accommodations and 
services (for example, extra time on tests and 
individualized assignments) that can help im-
prove future academic and social success (Mo-
lina et al. 2009). Diagnosis can also offer a med-
ical explanation for children’s inattention and 
hyperactivity that “legitimizes” parents’ strug-
gles with their children’s behaviors and in-
creases parent-school collaboration (Blum 
2015).

However, an ADHD diagnosis may also be 
associated with some drawbacks, such as nega-
tive stereotyping and labeling (Link et al. 1989), 
stigma (Goffman 1963), experiences of disgrace 
(Francis 2012), and lower reading and math 
scores compared to undiagnosed peers (Owens 
and Jackson 2017). Diagnosed children may 
also experience increased scrutiny and lower 
expectations from teachers compared to undi-
agnosed peers (Eisenberg and Schneider 2007).

Most research on children with ADHD has 
compared children with high versus low levels 
of ADHD-related behavioral problems (path A 
of figure 1). This work found that children with 
more severe ADHD-related behavioral prob-

lems experience poorer social, educational, and 
health outcomes (Fletcher 2014; Fletcher and 
Wolfe 2008). By contrast, only a few studies 
have begun to describe the association between 
the ADHD diagnosis itself (path D of figure 1) 
and children’s later socioemotional well-being, 
net of pre-diagnosis teacher- and parent-
reported behavioral problems (path A) and 
other observed academic and sociodemo-
graphic factors (paths B-C) (Owens 2020a; Ow-
ens and Jackson 2017). Although these analyses 
cannot control for all potential differences be-
tween diagnosed and potentially medicated 
children and their undiagnosed counterparts, 
documenting these associations begins to un-
pack the broader interrelated social, psycho-
logical, and medical factors that can underlie 
the social meaning of an elementary school 
ADHD diagnosis.

Potentially Heterogeneous Associations 
The potential positive and negative social, psy-
chological, and medical factors associated with 
a childhood diagnosis of ADHD may balance 
out differently among children with differing 
status characteristics. Only one study to date 

Figure 1. Framework for Assessing the Relationship between Child Race/Ethnicity, ADHD Diagnosis 
and Child’s Future Socioemotional Well-Being

Source: ECLS-K: 2010–2011 (Tourangeau et al. 2019).
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examines such variation in the relationship be-
tween an ADHD diagnosis and children’s later 
well-being, in that case based on family socio-
economic status (SES) (Owens 2020b). That 
study compares diagnosed children and their 
otherwise comparable undiagnosed counter-
parts who had the same pre-diagnostic behav-
ioral problems and other observed academic 
and demographic characteristics. The author 
descriptively finds that, relative to undiagnosed 
matches, “diagnosed and medicated” upper- 
and middle-SES children exhibit significantly 
poorer perceived self-competence, by 0.41 
points (0.53 standard deviations, or SD) and 
0.22 points (0.28 SD), respectively. Relative to 
their undiagnosed matches, diagnosed and 
medicated upper- and middle-SES children are 
also rated worse on teacher-rated positive 
learning behaviors by 0.31 to 0.46 points (0.43 
to 0.67 SD) and on negative externalizing prob-
lems, by roughly 0.18 points (0.31 SD) each. But 
diagnosed and medicated low-SES children do 
not show significant differences relative to 
their undiagnosed matches. Although these 
estimates are for diagnosed and medicated 
children of a given social class, patterns are 
generally similar among same-SES diagnosed 
and unmedicated children. Crucially, Owens 
(2020b) focuses on the relationship between so-
cial class privilege and children’s well-being but 
does not examine variation along other impor-
tant social-demographic factors, such as race-
ethnicity.

In the present study, we use the same ana-
lytic technique as Owens (2020b) but examine 
racial-ethnic variation in the relationships be-
tween ADHD diagnosis, with or without subse-
quent medication use, and later child well-
being—net of differences in family social class. 
We hypothesize that these relationships may 
vary between diagnosed and undiagnosed chil-
dren of the same social class based on both 
child race-ethnicity and the outcome (and its 
rater) of interest.

Within schools, qualitative research finds 
that an ADHD diagnosis among Black children 
is likely to be seen as a sign of intellectual de-
ficiency and negative ability (Harry and Kling-
ner 2007). Consistent with the theory of cumu-
lative disadvantage, this negative perception 
may be compounded by the reality that, in many 

schools, administrators and teachers are less 
culturally responsive to the instructional needs 
of Black students (Ferguson 2001; Owens 2022; 
Shedd 2015). Many even hold explicit and im-
plicit racial biases toward Black and Hispanic 
students (Starck et al. 2020; Welch et al. 2011). 
By contrast, among White students, a diagnosis 
is more likely to be viewed as signaling an un-
met need—a call for additional support in or-
der for the child to reach their full potential 
(Blanchett 2010; Blum 2015). As a result, regard-
less of medication receipt, diagnosed Black stu-
dents may be even more likely to be defined as 
low achievers with inherently limited school 
potential, whereas diagnosed White students 
may be more likely to be seen as having greater 
school potential despite low school achieve-
ment (Blum 2015). Thus:

Hypothesis 1: Regardless of medication re-
ceipt, teachers will rate the behaviors of di-
agnosed Black children more negatively 
than those of diagnosed White children, 
each relative to their otherwise similar un-
diagnosed counterparts of the same social 
class.

By contrast, for children’s self-perceptions, 
the normativity of being negatively assessed 
(such as from teachers’ race-based negative 
ability stereotyping) may increase Black chil-
dren’s resilience and reduce any stigma associ-
ated with their diagnosis relative to White chil-
dren (Owens 2022; Rios 2017; Starck et al. 2020). 
White children, on the other hand, are less 
likely to have previously experienced negative-
ability stereotyping but are more likely to have 
experienced academic pressure from young 
ages (Hinshaw and Scheffler 2014; King, Jen-
nings, and Fletcher 2014; Russell 2011). As a re-
sult, White children may be more likely to in-
ternalize expectations for high achievement to 
come “effortlessly” (Mueller and Abrutyn 2016). 
In this context, an ADHD diagnosis, even with 
medication treatment, may be perceived by 
White children as a sign of having failed to 
meet these high academic expectations, thus 
leading to lower perceived self-competence. In 
addition, diagnosed and medicated White chil-
dren are more likely to concurrently use at least 
two classes of psychotropic medications 
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2. See online appendix (https://www.rsfjournal.org/content/10/1/205/tab-supplemental).

(Comer, Olfson, and Mojtabai 2010). Polyphar-
macy may also potentially increase negative 
side effects and lower self-image as compared 
to diagnosed and medicated minority children 
(Bussing and Winterstein 2012). Taken to-
gether:

Hypothesis 2: With or without medication 
treatment following diagnosis, diagnosed 
White children will experience lower per-
ceived self-competence than diagnosed 
Black children, each relative to their other-
wise comparable undiagnosed counterparts 
of the same social class.

Parents’ educational expectations for their 
children may also vary across racial-ethnic 
groups, reflecting differing social meanings un-
derlying ADHD diagnosis. For Black parents, 
studies suggest that diagnosis can be seen as 
reflecting the school’s beliefs about their child 
as having a fundamental behavioral or intellec-
tual deficiency and thus using the diagnosis to 
“displace” their child from school learning op-
portunities (Blum 2015; Harry and Klingner 
2007). As a result, Black parents may experience 
skepticism toward—and resist—the diagnosis 
by maintaining equally high expectations of 
their diagnosed child. Alternatively, Black par-
ents may view the diagnosis as reflecting the 
added barriers their child will face at school 
and thus lower their academic expectations for 
their child in turn. For Hispanic parents, simi-
lar competing processes may be at play, but the 
greater average presence of stigma toward 
mental health diagnoses and treatment within 
Hispanic immigrant communities may further 
lower Hispanic parents’ educational expecta-
tions relative to Black parents (Cummings et al. 
2017; Dosreis et al. 2003; Ji et al. 2018). On the 
other hand, given the greater average academic 
pressure from young ages within White com-
munities, White parents may be more likely to 
view diagnosis and medication treatment as a 
route for their child to gain additional aca-
demic supports (Hinshaw and Scheffler 2014; 
King, Jennings, and Fletcher 2014; Schwarz 
2017). Thus:

Hypothesis 3a: Hispanic parents will report 
lower educational expectations for diag-
nosed children relative to their undiagnosed 
matches of the same social class, regardless 
of medication receipt following diagnosis.

Hypothesis 3b: Regardless of medication re-
ceipt, Hispanic parents’ educational expec-
tations for their diagnosed children will be 
lower than White and Black parents’ expec-
tations for their diagnosed children; Black 
parents will report either comparable or 
lower expectations as White parents, also re-
gardless of medication.

Data and Methods
To explore racial-ethnic heterogeneity in the 
patterns of association between ADHD diagno-
sis and future child well-being, we use the 
restricted-use ECLS-K:2011, an initially nation-
ally representative sample of kindergarteners 
in 2010 followed through fifth grade. Our lon-
gitudinal sample includes the 8,700 children 
who remained in the study through fifth grade, 
were not missing data on the outcomes, diag-
nosis, or race-ethnicity, and were either diag-
nosed (N = 820) or plausible undiagnosed 
matches who had comparable early ADHD-
related behavioral problems despite not being 
diagnosed (N = 7,880). Sample restrictions, 
sample trimming, and attrition are detailed in 
the online appendix; cell sizes are rounded to 
the nearest 10 per the restricted-use data agree-
ment.2

These data offer several substantial strengths 
for examining the role of ADHD diagnosis (path 
D of figure 1)—defined as the average differ-
ence in the outcomes of diagnosed and other-
wise comparable undiagnosed children who 
had the same propensities to be diagnosed. 
First, given the dramatic rise in diagnosed 
ADHD prevalence in recent decades, these data 
offer the most updated estimates of social class 
differences in the marginal effects of ADHD di-
agnosis on future well-being among U.S. chil-
dren. Second, given that ADHD diagnoses re-
quire functional impairment from inattention 
or hyperactivity-impulsivity in at least two set-

https://www.rsfjournal.org/content/10/1/205/tab-supplemental
ECLS-K:2011
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tings (American Psychiatric Association 2013), 
both teachers and parents rate children’s be-
haviors. Moreover, ratings occur in children’s 
naturalistic settings (school and home), inde-
pendent of diagnostic evaluation and less sub-
ject to reporting bias than might be the case if 
these ratings were collected when parents or 
teachers were making the case for or against 
the child’s needing diagnosis.

Third, these reports capture the core behav-
iors of ADHD—inattention and hyperactivity-
impulsivity—as well as conduct or oppositional 
defiance disorder and depression, ADHD’s two 
most common comorbid conditions (Hinshaw 
and Scheffler 2014). Although imperfect, items 
resemble those used in ADHD screeners such 
as the Connor’s, SNAP-IV, and DSM-IV (Currie 
and Stabile 2006; Swanson, Baler, and Volkow 
2010). Fourth, these ratings are provided for all 
sample children, including the roughly 91 per-
cent of children with developmentally normal 
behaviors who are never diagnosed with ADHD, 
thus providing a wide range of suitable undiag-
nosed “matches.” Table A.1 presents counts of 
children by race-ethnicity and diagnosis and 
medication treatment status. Finally, behavior 
ratings are collected in the wave before diagno-
sis, offering an advantage to measuring pre-
diagnosis behaviors in a static period. Because 
behavior problems typically decrease with age, 
exclusively measuring behaviors in kindergar-
ten would understate behavior problems for 
children whose problems worsen after school 
entry and before diagnosis. Conversely, draw-
ing exclusively on third grade measures (the 
end of the diagnosis observation period) could 
introduce reverse causality if diagnosis 
prompts behavior change.

We use multiple imputation of twenty data-
sets to address item-missingness on matching 
variables for the implicated 17 percent 
(N = 1,740/9,990) of the longitudinal sample 
(Rubin 2004). Item-missingness is more com-
mon among children who are Black, unin-
sured, have low baseline academic achieve-
ment, have high baseline behavioral problems, 
or come from low-SES, single-mother families. 
ADHD diagnosis and the outcomes are in-
cluded in the imputation equation but children 
originally missing on these measures are ex-

cluded from all analyses (following Von Hippel 
2007).

Analytic Strategy: Doubly Robust 
Matching for Sample Balance
To contend with the fact that neither diagnosis 
nor subsequent medication receipt are ran-
domly assigned, matching techniques are used 
to help address key observed confounders that 
may influence both diagnosis-medication treat-
ment and the outcomes. In addition to race-
ethnicity (Morgan et al. 2013), potential con-
founders include differences in diagnosed and 
undiagnosed children’s social class; insurance 
coverage status; pre-diagnosis ADHD-related 
behaviors; baseline academic achievement; sex; 
age-for-grade, whether they are older or 
younger than their classmates (Layton et al. 
2018); internalizing behavior problem score, be-
cause internalizing is a common comorbidity 
of ADHD; parents’ concerted cultivation child-
rearing styles; kindergarten classroom type; av-
erage peer classroom behavior, which might 
shape reference group effects; the presence of 
strict state-mandated consequential educa-
tional accountability, given that strict account-
ability standards create pressure for ADHD di-
agnosis (Bokhari and Schneider 2011; King, 
Jennings, and Fletcher 2014); and region of res-
idence, given well-established regional differ-
ences in ADHD diagnostic prevalence (Hin-
shaw and Scheffler 2014). If unobserved, 
differences along these child, family, classroom-
school, and state-region factors may influence 
both diagnosis and the outcomes and yield bi-
ased estimates of the marginal effect of diagno-
sis, both with or without subsequent medica-
tion receipt.

To address some of these potential observ-
able confounders, standard multiple regres-
sion techniques would introduce controls to 
adjust for consequential observable differences 
between diagnosed and undiagnosed children. 
However, standard controls within ordinary 
least squares (OLS) regressions may not be ad-
equate if overlap, or balance, is insufficient in 
the distributions of characteristics between di-
agnosed and undiagnosed children (Imbens 
and Rubin 2015). Thus researchers have turned 
to matching techniques to help achieve sample 
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balance on key observed variables for which 
OLS models may yield estimates that lack sam-
ple support or balance (Gangl 2010).

This study uses two types of matching to ob-
tain estimates that are “doubly robust” to con-
founding between diagnosed and undiagnosed 
children on observed variables: coarsened ex-
act matching (CEM) and propensity score 
matching (PSM) (Stuart et al. 2009). First, we 
use the CEM package in Stata 14 to pre-process 
the data and ensure that diagnosed and undi-
agnosed children are “exact matches” on three 
theoretically motivated characteristics on 
which differences in diagnosis and future well-
being are well established: race-ethnicity (three 
groups); quartile of pre-diagnosis behavioral 
problems based on parent- and teacher-rated 
subscales for inattentive or hyperactive-
impulsive behavioral type (sixteen groups); and 
child sex (two groups).

Temporarily “coarsening” the continuous 
variables for social class and pre-diagnosis 
ADHD-related behaviors into the categories 
means that matching occurs within the ninety-
six groups (3x16x2 = 96). Figure A.1 highlights 
substantial overlap in the pre-diagnosis ADHD-
related behaviors distributions of both diag-
nosed and undiagnosed children. With 9.4 per-
cent of sample children ages four through ten 
diagnosed with ADHD, 90.5 percent of children 
are not diagnosed, offering many potential un-
diagnosed matches who nonetheless had the 
same propensity to be diagnosed. Both groups’ 
pre-diagnosis behavioral ratings span the full 
range from never to almost always. All 820 di-
agnosed children are successfully matched to 
otherwise comparable undiagnosed children. 
By contrast, three hundred undiagnosed chil-
dren (3.3 percent) are implausible matches be-
cause their ADHD behaviors fall below those 
of diagnosed children. They are trimmed to 
improve sample balance and efficiency and re-
duce bias (Iacus, King, and Porro 2011).

Nonetheless, CEM is limited by the number 
of exact matching dimensions it can accommo-
date. Even after CEM, additional differences 
are observable between diagnosed and undiag-
nosed children within coarsened groups (Im-
bens and Rubin 2015). Thus, as detailed in the 
appendix, PSM is used after CEM to help ad-
dress additional possible confounding by 

achieving balance between diagnosed and un-
diagnosed children on thirty-four child, family, 
classroom, and state or region variables in-
cluded in the PSM equation: all seven behav-
ioral measures and the twenty-seven other vari-
ables detailed in table 1. The doubly robust 
combination of CEM followed by PSM does not 
remove the risk of selection on unobserved 
variables and measurement error.

Models
To examine racially and ethnically heteroge-
neous associations between an early elemen-
tary school ADHD diagnosis and future child 
well-being, we match diagnosed children with 
their undiagnosed counterparts who are other-
wise comparable on observed characteristics 
within racial-ethnic group. To investigate 
whether medication treatment status following 
diagnosis further internally moderates these 
associations, we additionally match diagnosed 
and undiagnosed children within racial-ethnic 
group based on whether they received medica-
tion treatment following diagnosis. Balance 
statistics are presented in table A.2. Sample 
stratification by child race-ethnicity occurs af-
ter CEM but before PSM (Stuart et al. 2009).

Key Measures
Table 1 provides summary statistics for all vari-
ables used in the analyses: child perceived self-
competence, teacher-rated school behaviors, and 
parent-rated educational expectations from fifth 
grade (“outcomes”). Teacher-rated frequency of 
“positive approaches to learning,” or attentive-
ness, task persistence, eagerness to learn, 
learning independence, flexibility, and organi-
zation is a subscale from the social rating scale 
(Tourangeau et al. 2019). Child-reported self-
competence is from the following (reverse-
coded) self-description questionnaire items: 
worry about doing well in school, finishing 
homework, and taking tests; struggle to finish 
schoolwork; and feeling ashamed about mis-
takes at school. Both teacher and child ratings 
were reported from 0 = rarely to 3 = always. Rat-
ings were averaged across items to construct 
the final scales. Parent-rated educational ex-
pectations come from an item asking parents 
about how far they expect their child to go in 
school, with responses ranging from 0 = less 
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than high school, 1 = high school diploma, 
2 = attend two-year college, 3 = complete two-
year college, 4 = bachelor’s degree, 5 = master’s 
degree or equivalent, 6 = PhD, MD, JD, Other 
advanced degree.

ADHD diagnosis between kindergarten-third 
grade (primary predictor) was identified when 
the parent answered yes to all three of these 
questions in a given wave: (1) Has the child 
been evaluated by a professional in response to 
a problem in paying attention, learning, behav-
ing, or in activity level? (2) Has the child re-
ceived a diagnosis by this professional? (3) Was 
the diagnosis for ADHD, ADD, or hyperactivity? 
(see Morgan et al. 2013; Tourangeau et al. 2019). 
Children whose parents answered no to any 
item were coded as “not diagnosed with 
ADHD.” Diagnosis was confirmed using parent 
report of “year of first [ADD/ADHD] diagnosis.” 
Children first diagnosed with ADHD after third 
grade were coded as undiagnosed.

Medication treatment receipt between third 
and fifth grades (moderator) comes from parent 
report of whether the child was taking medica-
tion to control their behavior in third or fifth 
grade. In fifth grade, 90 percent of children re-
ceiving medication were taking one of three 
ADHD medications, based on parent report: 
Ritalin, Adderall, or Concerta.

Child race-ethnicity from kindergarten 
(predictor-moderator) comes from the primary 
caregiver’s report of the child’s race-ethnicity: 
Black, not Hispanic; Hispanic; White, not His-
panic; Asian, not Hispanic; Native Hawaiian or 
Other Pacific Islander, not Hispanic; American 
Indian or Alaska Native, not Hispanic; or Two 
or More Races. Dummy variables were con-
structed for Black, Hispanic, White, and Other, 
and Other was dropped prior to analyses given 
the theoretical focus of this study.

Pre-diagnosis ADHD-related behavioral prob-
lems from first grade or wave prior to diagnosis 
(behavior problems or ADHD behaviors; predic-
tors). Teacher and parent behavioral ratings are 
taken as shortly before diagnosis as possible, 
usually earlier in the same school year or the 
previous spring to help guard against inappro-
priate matches resulting from possible in-
creases in behavior problems after school entry 
and before diagnosis. Undiagnosed children’s 
behavior problems came from first grade, 

nearly the midpoint of the kindergarten 
through third grade diagnostic observation pe-
riod, given that behavior problems among typ-
ically developing children decrease with age. 
Nevertheless, estimates change by less than 10 
percent when all behaviors are measured in 
kindergarten. ADHD-specific items were sepa-
rated from the externalizing problems and pos-
itive approaches to learning scales of the psy-
chometrically validated social rating scale 
(following Owens 2020b), but sensitivity analy-
ses using the complete externalizing behaviors 
and approaches to learning scales yielded virtu-
ally identical results (Tourangeau et al. 2019). 
The inattentive subscale included two items 
measuring attention and concentration skills, 
which were reverse coded so that higher values 
reflected more problems. The hyperactive sub-
scale included two items on impulsiveness 
(acts without thinking) and restlessness (overly 
active, cannot sit still). Subscales averaged 
across their items and ranged from 0 = rarely 
to 3 = always (–1 to 2 after sample mean center-
ing).

Commonly co-occurring pre-diagnosis behav-
ioral problems from first grade or wave prior to 
diagnosis (predictors). The oppositional defiant 
disorder (ODD) subscale involves separate 
teacher and parent reports of seven behaviors: 
arguing, fighting, getting angry, throwing tan-
trums, ease in joining in play (reverse-coded), 
ability to make and keep friends (reverse-
coded), and positive interactions with peers 
(reverse-coded). The internalizing problems 
scale includes eight items measuring sadness, 
loneliness, and anxiety (for details, see Tour
angeau et al. 2019). Timing of measurement 
and item ranges are the same with those for 
ADHD-related behavioral problems.

Other predictors in PSM equation from kinder-
garten. To help ensure that diagnosed and un-
diagnosed children are as comparable as pos-
sible on observed characteristics, thirty-four 
key child, family, classroom, and school state-
region context covariates from table 1 are in-
cluded in the PSM. These include pre-diagnosis 
academic achievement, family social class (a 
composite, standardized scale of female and 
male guardians’ educational attainment, 
household income, and occupational prestige; 
the bottom quartile representing lower-SES, 
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the middle two quartiles middle-SES, and the 
top quartile upper-SES [per Tourangeau et al. 
2019]), average classroom behavior (teacher-
rated, from 0 = extremely poorly behaved to 
4 = extremely well behaved), whether the child’s 
school is in a state with strict consequential ac-
countability standards using the dummy vari-
able from King, Jennings, and Fletcher (2014), 
and the child’s region of residence.

Results
The primary goals of this analysis are to exam-
ine any racial-ethnic heterogeneity in the pat-
terns of association between an early elemen-
tary school ADHD diagnosis and children’s 
fifth-grade perceived self-competence, teacher-
reported school behaviors, and parent educa-
tion expectations; and to explore the role of 
medication treatment receipt following diag-
nosis in further moderating any of these racial-
ethnic differences in the associations between 
diagnosis and later well-being.

Descriptive Differences by 
Child Race-Ethnicity
To understand racial-ethnic differences in the 
relationships between an ADHD diagnosis 
and later child well-being in the ECLS-K: 2010–
11 sample, table 1 presents descriptive statis-
tics for all variables used in the analysis by 
child race-ethnicity. Consistent with prior re-
search (Owens and McLanahan 2020), both 
Hispanic children and, in particular, Black 
children have significantly poorer outcomes 
on average than White children on three of the 
four fifth-grade outcomes of interest—two 
teacher-rated school behaviors and child-rated 
perceived self-competence (two-tailed tests). 
Specifically, Black and Hispanic children ex-
hibit significantly lower positive approaches 
to learning scores in the fifth grade than their 
White counterparts. Black children exhibit 
significantly higher negative externalizing be-
havioral problems than both their White and 
Hispanic counterparts. Likewise, both Black 
and Hispanic children on average report sig-
nificantly lower self-competence than their 
White peers. By contrast, both Black and His-
panic parents hold significantly higher educa-
tional expectations for their children on aver-
age than do White parents, with Hispanic 

parents holding even higher expectations 
than Black parents.

Consistent with previously documented 
prevalence rates (Xu et al. 2018), rates of ADHD 
diagnosis between kindergarten and third 
grade are highest among Black children (14 per-
cent) followed by White children (11 percent). 
Hispanic children are significantly less likely to 
receive an ADHD diagnosis (6 percent) than ei-
ther Black or White children. Similarly, abso-
lute rates of medication receipt following diag-
nosis are highest among Black children (8 
percent) and White children (7 percent), and 
lowest among Hispanic children (3 percent). 
However, when it comes to proportions receiv-
ing medication of those diagnosed, Whites 
have the highest rates of medication use (63 
percent of those diagnosed), followed by Blacks 
(57 percent of those diagnosed), and then His-
panics (50 percent of those diagnosed).

Racial-Ethnic Variation in the Associations 
Between an Early Elementary School ADHD 
Diagnosis and Later Child Well-Being 
To test for racial-ethnic variation in the pat-
terns of association between an early elemen-
tary school ADHD diagnosis and later child 
well-being, table 2 presents estimates of differ-
ences in the future outcomes between diag-
nosed children and their undiagnosed counter-
parts of the same racial-ethnic group who had 
comparable propensities for diagnosis but 
were not diagnosed. Estimates are irrespective 
of medication use. On teacher-rated school be-
haviors, results are partially consistent with hy-
pothesis 1. An ADHD diagnosis is associated 
with significantly poorer later teacher-rated 
positive approaches to learning in fifth grade 
among both Black and White children (models 
1 and 3). The magnitude of the relationship, 
however, is 62 percent smaller among White 
children than among Black children. Diag-
nosed Black children are rated 0.29 points 
(0.29/0.79 = 0.37 SD) significantly lower on pos-
itive learning-related behaviors than their un-
diagnosed matches (model 1), whereas diag-
nosed White children are rated a significant 
0.11 points lower (0.11/0.76 = 0.14 SD, model 3). 
Moreover, consistent with hypothesis 1, White 
children do not differ significantly on negative 
externalizing problems from their same-race 

(text continues on p. 219)
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undiagnosed matches (model 6) in fifth grade, 
whereas Black children are rated 0.23 points 
(0.23/0.65 = 0.35 SD) significantly worse than 
their undiagnosed matches (model 4). Diag-
nosed Hispanic children do not score signifi-
cantly differently from their undiagnosed 
matches on either positive approaches to learn-
ing (model 2) or negative externalizing prob-
lems (model 5).

When it comes to child perceived self-
competence, results are consistent with hypoth-
esis 2. Estimates shown in models 7 through 9 
of table 2 reveal that an early elementary ADHD 
diagnosis is correlated with significantly lower 
perceived self-competence in fifth grade, but 
only among White children. White children ex-
hibit 0.22 points (0.22/0.75 = 0.29 SD) signifi-
cantly lower perceived self-competence than 
their undiagnosed matches (model 9). As pre-
dicted, this 0.22 points is significantly lower 
than that among diagnosed Black children. 
Neither diagnosed Black nor diagnosed His-
panic children score significantly differently 
from their undiagnosed matches (models 7  
and 8).

Finally, in terms of parent educational ex-
pectations, results are consistent with hypoth-
esis 3a. Estimates shown in models 10 through 
12 reveal that an ADHD diagnosis is associated 
with significantly lower education expecta-
tions, but only for Hispanic children. Hispanic 
parents report 0.32 points (0.32/1.31 = 0.24 SD) 
statistically significantly lower education ex-
pectations for diagnosed children than His-
panic parents of undiagnosed children do 
(model 11). Also consistent with hypothesis 3b, 
Hispanic parents report significantly lower ed-
ucational expectations for their children than 
White parents do of their children (–0.32 points 
versus –0.07 points). Findings are also direc-
tionally consistent with lower expectations 
among Hispanic than Black parents (also –0.32 
points versus –0.07 points), but the difference 
does not reach statistical significance due to 
the larger standard error around the estimate 
for Black parents.

Altogether, results in table 2 reveal that the 
relationships between an early ADHD diagno-
sis and later well-being differ based on both 
child race-ethnicity and the outcome-rater un-
der consideration. Consistent with literature 

suggesting that behavioral diagnoses may func-
tion as mechanisms of social control that fur-
ther marginalize Black children at school 
(Blanchett 2010; Harry and Klingner 2007), 
teachers evaluate diagnosed Black children’s 
behaviors more poorly than they do either di-
agnosed White or diagnosed Hispanic chil-
dren. By contrast, only diagnosed White chil-
dren report lower perceived self-competence 
relative to their undiagnosed matches, perhaps 
because they are least likely to have previously 
experienced negative labeling. Finally, on par-
ent education expectations, Hispanic parents 
report lowered expectations for diagnosed chil-
dren, perhaps owing to greater mental health 
stigma in Hispanic communities (Perry, Hat-
ton, and Kendall 2005). We return to this point 
in the discussion.

Differing Associations Between an 
ADHD Diagnosis and Later Well-Being, 
by Child Race-Ethnicity and Medication 
Treatment Status Following Diagnosis
Table 3 further distinguishes between children 
who did versus did not receive medication fol-
lowing diagnosis, relative to undiagnosed 
matches. Consistent with hypothesis 1, diagno-
sis with medication is associated with signifi-
cantly lower teacher- and parent-rated out-
comes among Black children. Relative to 
undiagnosed matches, diagnosed and medi-
cated Black children appear 0.20 points (0.25 
SD) lower on positive learning behaviors, 0.18 
points (0.23 SD) higher on externalizing prob-
lems, and 0.21 points (0.15 SD) lower on parent 
education expectations (models 1, 4, and 10). 
Diagnosed and unmedicated Black children are 
also rated 0.44 points (0.56 SD) lower than un-
diagnosed matches on positive learning behav-
iors and 0.32 points (0.42 SD) higher on exter-
nalizing problems than undiagnosed matches 
(model 1 and 4). Although teachers likewise 
rate diagnosed and unmedicated White chil-
dren significantly worse than undiagnosed 
matches on positive learning behaviors (by 0.14 
points, or 0.18 SD, per model 3) and on negative 
externalizing problems (by 0.12 points, or 0.19 
SD, per model 6), these estimates are 68 percent 
and 63 percent smaller than those for diag-
nosed and unmedicated Black children. The 
difference between diagnosed and unmedi-
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cated Black and diagnosed and unmedicated 
White children reaches statistical significance 
(model 1 versus model 3).

By contrast, and consistent with hypothesis 
2, neither diagnosed and medicated nor diag-
nosed and unmedicated Black or Hispanic chil-
dren report significantly lower perceived self-
competence relative to their undiagnosed 
matches, whereas both groups of White chil-
dren do. This difference in difference reaches 
statistical significance for diagnosed and med-
icated White children versus their Black coun-
terparts (model 7 versus model 9). Specifically, 
diagnosed and medicated White children fall a 
significant 0.25 points (0.33 SD) lower on per-
ceived self-competence than their undiagnosed 
matches (model 7), whereas diagnosed and un-
medicated White children fall 0.14 points (0.19 
SD) lower (model 9).

When it comes to parent educational expec-
tations, results are also consistent with hypoth-
esis 3a. Parents of diagnosed and medicated 
Hispanic children report significantly lower 
educational expectations (by 0.45 points, or 
0.34 SD) than their undiagnosed matches 
(model 11). Diagnosed and unmedicated His-
panic children likewise appear worse on parent 
education expectations by 0.30 points (0.23 SD) 
relative to undiagnosed matches (model 11). 
When it comes to comparisons across racial-
ethnic groups, results are directionally consis-
tent with hypothesis 3b, even though diag-
nosed and medicated Hispanic children do not 
fall significantly lower than either their Black 
or White counterparts. Parents of diagnosed 
and medicated Black and White children also 
report significantly lower educational expecta-
tions than undiagnosed matches (by roughly 
0.20 points, or 0.18 SD, each), but this esti-
mated magnitude is approximately 50 percent 
that among Hispanic parents (models 10 and 
12). When it comes to parents of diagnosed and 
unmedicated children, results are significant 
and consistent with hypothesis 3b: Hispanic 
parents report significantly lower expectations 
for their children than both Black and White 
parents. In fact, Black parents actually hold 
0.27 points (0.20 SD) higher expectations for 
their children than their undiagnosed matches 
(model 10); parents of diagnosed and unmedi-
cated White children do not hold different ex-

pectations than their undiagnosed matches 
(model 12).

Overall, these results are consistent with 
the idea that medication can help control 
ADHD-related behavioral problems without 
necessarily addressing potential downsides, 
such as labeling and stigma. Labeling and 
stigma can vary based on both the child’s race-
ethnicity and the outcome under consider-
ation. Even when medicated, diagnostic asso-
ciations are consistent with the possibility of 
negative disability labeling by teachers toward 
Black (but not White) children. Although diag-
nosed and unmedicated White children do ex-
perience worse teacher-rated behavioral rat-
ings than undiagnosed matches, consistent 
with some teacher-based negative disability 
labeling, these estimates are one-third the size 
as among diagnosed and unmedicated Black 
children.

Nonetheless, both diagnosed and medi-
cated and diagnosed and unmedicated White 
children experience lowered perceived self-
competence. For Black children, despite lower 
behavioral ratings by teachers, neither diag-
nosed and medicated nor diagnosed and un-
medicated Black children experience lowered 
perceived self-competence than their undiag-
nosed matches, and diagnosed and unmedi-
cated Black children also do not experience 
lowered parent expectations. Although diag-
nosed and medicated Black children and diag-
nosed and medicated White do experience low-
ered parent expectations relative to 
undiagnosed matches, these lower expecta-
tions are half as large as those experienced by 
Hispanic children.

Contextualizing the Magnitude of Diagnostic 
Relationships Across Race-Ethnicity
To contextualize the magnitude of these esti-
mates, we note that the variation we document 
by race-ethnicity is comparable with previously 
documented variation by social class (Owens 
2020b). For example, diagnosed Black children 
experience 0.29 points (0.37 SD) lower teacher-
rated positive approaches to learning, similar 
to the 0.36 points (0.52 SD) previously docu-
mented among upper- and middle-SES chil-
dren (Owens 2020b). Likewise, diagnosed 
White children report 0.22 points (0.28 SD) 
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lower perceived self-competence, similar to the 
0.25 to 0.27 points (0.32 to 0.34 SD) lower per-
ceived self-competence previously documented 
among upper- and middle-SES children (Owens 
2020b).

Our estimates are also comparable to other 
studies examining similar outcomes, but differ-
ent predictors. For instance, we found that di-
agnosed and unmedicated Black children are 
rated 0.42 SD worse on teacher-rated externaliz
ing behaviors than their undiagnosed matches. 
Comparably, Adam Wright, Michael Gottfried, 
and Vi-Nhuan Le (2017) find that teacher-
student race matching was associated with 0.40 
SD lower teacher-rated externalizing behaviors 
for Black children. Jennifer Jennings and 
Thomas DiPrete (2010) find that moving a stu-
dent from a below-average to an above-average 
kindergarten teacher could increase students’ 
social and behavioral skills by 0.28 SD.

Our estimates include as potential undiag-
nosed matches those children who develop 
ADHD later in childhood. Doing so likely un-
derestimates diagnostic relationships because 
these children may have had undiagnosed 
ADHD during our diagnostic observation pe-
riod and were thus more similar to our diag-
nosed children than other undiagnosed 
matches.

A Descriptive Look at Overall Winners 
and Losers Based on Predicted Scores
Figure 2 shows how the marginal relationships 
between diagnosis and later well-being shape 
overall predicted scores on each outcome, by 
race-ethnicity, diagnostic status, and medica-
tion treatment status following diagnosis. Fig-
ure 2 summarizes three main descriptive find-
ings. First, Black children fare significantly 
worse overall on both future teacher-rated 
school behaviors than both Hispanic children 
and White children, irrespective of diagnosis 
and medication treatment status (figure 2, pan-
els A and B). However, medication is associated 
with positive school behaviors among Black 
children: diagnosed and medicated Black chil-
dren fare similarly to undiagnosed Black chil-
dren on both school behaviors, whereas diag-
nosed and unmedicated Black children fare 
worse than undiagnosed Black children, on av-
erage.

Second, on perceived self-competence, un-
diagnosed Black and Hispanic children report 
significantly lower perceived self-competence 
than undiagnosed White children (figure 2, 
panel C). Consistent with the negative relation-
ship between diagnosis and perceived self-
competence among White children, this pat-
tern does not hold among diagnosed children. 
Diagnosed White children report statistically 
similar levels of perceived self-competence as 
their diagnosed Black and Hispanic counter-
parts, regardless of medication treatment sta-
tus.

Third, on education expectations, parents of 
diagnosed and medicated Hispanic and White 
children report significantly lower expectations 
for their children than their same race-ethnicity 
undiagnosed counterparts do (figure 2, panel 
D). Yet parents of diagnosed and unmedicated 
Hispanic children and of diagnosed and un-
medicated White children report statistically 
similar expectations as parents of undiagnosed 
Hispanic and White children, respectively. Fur-
thermore, parents of diagnosed Black children 
do not report different expectations from par-
ents of undiagnosed Black children, regardless 
of medication treatment status.

Sensitivity Analyses
Research documents the underdiagnosis and 
lesser medication receipt of Black and Hispanic 
children relative to White children net of ob-
served characteristics (Morgan et al. 2013), 
highlighting the risk of unobserved selection 
into diagnosis and potential medication re-
ceipt. To gauge how large the unobserved effect 
would need to be to nullify our findings, we 
conducted the bounding analysis proposed by 
Kenneth Frank and his colleagues (2013). Re-
sults summarized in table A.3 reveal that, de-
pending on the group and outcome under con-
sideration, estimates would have to be biased 
by between 2 percent on the low end, for 
teacher ratings of diagnosed and medicated 
Black children’s externalizing problems, to 69 
percent on the high end, for diagnosed and 
medicated White children’s self-competence, 
to invalidate our findings. Estimates are most 
sensitive to the risk of unobserved confound-
ing for diagnosed and medicated Black chil-
dren, likely because the relatively small pool of 
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Figure 2. Predicted Future Teacher-Rated School Behaviors, Child Perceived Self-Competence, and 
Parent Educational Expectations of Undiagnosed, Diagnosed and Medicated, and Diagnosed and 
Unmedicated Children

Source: ECLS-K: 2010–2011 (Tourangeau et al. 2019).
Note: See table 1 for details. Displaying 95 percent confidence intervals around predicted scores.
Panels A and B: Black children fare significantly worse on both teacher-rated school behaviors than His-
panic and White children, regardless of diagnosis and medication status. However, medication is associ-
ated with positive school behaviors among Black children: diagnosed and medicated Black children fare 
similarly to undiagnosed Black children on both school behaviors, while diagnosed and unmedicated 
Black children fare worse than undiagnosed Black children, on average. Panel C: Undiagnosed Hispanic 
and Black children report significantly lower perceived self-competence than undiagnosed White chil-
dren, but this pattern does not hold among diagnosed children. White children report comparable levels 
of perceived self competence as their Black and Hispanic counterparts, regardless of medication treat-
ment status. Panel D: Parents of diagnosed and medicated Hispanic and White (but not Black) children 
report significantly lower expectations for their children than do their same race-ethnicity undiagnosed 
counterparts, on average. Yet parents of diagnosed and unmedicated Hispanic and White children report 
statistically similar expectations as parents of undiagnosed Hispanic and White children, respectively.

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Black Hispanic White Black Hispanic White Black Hispanic White
Undiagnosed Diagnosed, Receiving

Medication
Diagnosed, Not Receiving

Medication

(H
ig

he
r i

s 
be

tt
er

) C: Perceived Self-competence (Child Report) - 5th Grade

Pr
ed

ic
te

d 
pe

rc
ei

ve
d 

se
lf-

co
m

pe
te

nc
e 

sc
or

e 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Black Hispanic White Black Hispanic White Black Hispanic White
Undiagnosed Diagnosed, Receiving

Medication
Diagnosed, Not Receiving

Medication

A: Positive Approaches to Learning (Teacher Report) - 5th Grade  

(H
ig

he
r i

s 
be

tt
er

)

Pr
ed

ic
te

d 
po

si
tiv

e 
ap

pr
oa

ch
es

 
to

 le
ar

ni
ng

 s
co

re
 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Black Hispanic White Black Hispanic White Black Hispanic White
Undiagnosed Diagnosed, Receiving

Medication
Diagnosed, Not Receiving

Medication

Pr
ed

ic
te

d 
ex

te
rn

al
iz

in
g 

be
ha

vi
or

 p
ro

bl
em

s 
sc

or
e 

 

(H
ig

he
r i

s 
w

or
se

) B: Externalizing Behavior Problems (Teacher Report) - 5th Grade

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Black Hispanic White Black Hispanic White Black Hispanic White
Undiagnosed Diagnosed, Receiving

Medication
Diagnosed, Not Receiving

Medication

Pr
ed

ic
te

d 
pa

re
nt

 e
du

ca
tio

na
l 

ex
pe

ct
at

io
ns

  

(H
ig

he
r i

s 
be

tt
er

) D: Educational Expectations (Parent Report) - 5th Grade 

Black (N = 950)
Hispanic (N = 2,820)
White (N = 4,930)



2 2 4 	 d i s pa r a t e  e ff  e c t s  o f  d i s r u p t i v e  e v e n t s  o n  c h i l d r e n

r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

(N = 820) potential undiagnosed Black matches 
yields somewhat poorer quality matches even 
with these best available data. We discuss im-
plications in the discussion.

Moreover, differential selection into diagno-
sis may partly reflect differential selection into 
evaluation based on unobservable factors 
within race-ethnicity. To help address this po-
tential differential selection, supplemental 
matching analyses restricted the pool of poten-
tial undiagnosed matches to those children 
who were evaluated by a medical professional 
for a learning difficulty but who were not ulti-
mately diagnosed with ADHD. These supple-
mental analyses contained only 20.3 percent of 
children (N = 1,770) in the full sample. With the 
exception that the lower perceived self-
competence of diagnosed White children is no 
longer statistically significant, results lend con-
fidence that unobserved selection into evalua-
tion does not drive results (see the appendix 
and table A.4). Finally, to test the robustness of 
our results to alternate specifications of our 
outcomes, we examine—and find—that the 
same pattern of results when using binary out-
comes (0 when the teacher or child reports 0 or 
1 and 1 when they report 2 or 3), per table A.5.

Discussion
This study advances our understanding of 
racial-ethnic heterogeneity in patterns of asso-
ciation between ADHD diagnosis, medication 
treatment, and future child well-being. We 
build on prior research on the benefits and 
drawbacks associated with ADHD diagnosis 
and potential medication use (Owens 2020b) by 
examining how positives and negatives can bal-
ance out differently for Black, Hispanic, and 
White children. Because the experimental gold 
standard is unfeasible in this context (for ex-
ample, it is unethical to withhold diagnoses), 
we match children who are diagnosed (and sub-
sequently medicated or unmedicated) with 
same race-ethnicity undiagnosed children who 
are otherwise comparable on observed charac-
teristics, including social class. Although docu-
menting correlations, matching helps us disen-
tangle racial-ethnic differences in the role of 
ADHD diagnosis (with or without treatment) 
apart from underlying ADHD-related behav-
iors.

The study reveals three findings. First, an 
early elementary school ADHD diagnosis is as-
sociated with poorer future teacher-rated 
school behaviors among Black children; the 
magnitude is over twice as large among Black 
as among White children. This finding persists 
regardless of medication treatment status. Sec-
ond, although a diagnosis is not consistently 
associated with poorer teacher-rated school  
behaviors among White children, White chil-
dren uniquely report poorer child-perceived 
self-competence regardless of medication sta-
tus. Third, even though diagnosed Hispanic 
children do not on average experience poorer 
teacher-rated behaviors or lower perceived self-
competence than their undiagnosed matches, 
diagnosis is uniquely associated with lower ed-
ucational expectations among Hispanic par-
ents regardless of children’s medication treat-
ment status following diagnosis.

When it comes to teachers’ behavioral rat-
ings of Black children, teachers may perceive 
the diagnosis with or without medication as re-
inforcing expectations of poor behaviors or lack 
of academic commitment, themselves grounded 
in negative stereotypes (Okonofua and Eber-
hardt 2015; Owens 2022). By contrast, although 
diagnosed and unmedicated White children 
are also rated more poorly by teachers than 
their undiagnosed matches (whereas diag-
nosed and medicated White children are not), 
this relationship is half as large as among Black 
children. This may be because diagnosed and 
unmedicated White children are uniquely seen 
as having an unmet need for medication 
(Blanchett 2010; Ong-Dean 2006). These find-
ings are consistent with the notion that diag-
nosis among Black children may function as a 
mechanism of social control within schools. 
But, for White children, diagnosis may be seen 
as a sign that additional support is needed for 
them to reach their full potential.

Hispanic parents may report lower educa-
tional expectations for their diagnosed versus 
undiagnosed children, regardless of medica-
tion status, for several reasons—even though 
neither teachers nor children themselves re-
spectively report poorer ratings on school be-
haviors and self-competence. One possibility is 
that Hispanic parents have lesser knowledge of 
ADHD and lesser familiarity with how to help 
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overcome associated schooling barriers, for ex-
ample, due to possible language barriers 
(Rothe 2005). Hispanic parents’ lesser knowl-
edge combined with mental health stigma 
(Pescosolido et al. 2008) may lead to larger neg-
ative associations between diagnosis and edu-
cation expectations. Medication may reinforce 
the visibility of the mental health label among 
Hispanic parents, further lowering their expec-
tations.

Our study also has a number of limitations 
and areas for future extension. First, race-based 
diagnostic reporting error among parents is 
possible. For example, White parents are more 
likely than other parents to seek out an ADHD 
diagnosis and medication treatment (Bussing 
et al. 2003; Morgan et al. 2013). Although re-
search using the ECLS-K data considers parents 
to be valid and reliable reporters of ADHD di-
agnosis, symptoms, and medication receipt 
(Cumming et al. 2022; Morgan et al. 2013; Mul-
ligan et al. 2019), research has not examined 
potential race-based diagnostic reporting error. 
Second, the associations we uncover may result 
from race-ethnicity-specific reference group ef-
fects, for example, if Black children have worse-
behaved classmates than White children, lead-
ing teachers of Black children to be more 
agitated by minor deviations from desired be-
havior. However, these results appear even 
among teachers with comparable ratings of av-
erage classroom behavior.

Third, the associations we uncover should 
be treated as suggestive in nature and inter-
preted in light of potential unobserved racial-
ethnic differences in selection into diagnosis 
and potential medication receipt. Differential 
unobserved selection may occur, for example, 
because our measures of ADHD-related behav-
iors (and internalizing and oppositional-
defiant behaviors) do not align perfectly with 
those used by clinicians, and do not capture 
other clinical aspects beyond behavioral fre-
quency, such as intensity or duration. Fourth, 
our results also extend only to the young chil-
dren diagnosed between kindergarten and 
third grade. Fifth, these data also lack a direct 
measure of ADHD-related stigma or internal-
ized shame. However, results are consistent 
with previous findings that ADHD diagnosis is 
associated with stigma and negative labeling 

among diagnosed children (Pescosolido et al. 
2008). Future qualitative or experimental re-
search should investigate this mechanism di-
rectly. In addition, future research should ex-
amine the relationships between an ADHD 
diagnosis and future test score outcomes by 
child race-ethnicity. Finally, for researchers, 
this study highlights the challenges of identify-
ing diagnostic effects given the need to address 
differential selection into diagnosis despite the 
infeasibility of a randomized controlled trial in 
this context.

Taken together, our findings carry impor-
tant implications for racial-ethnic disparities 
in children’s future mental health and well-
being. The differing associations between 
ADHD diagnosis (with versus without medica-
tion) and later well-being by child race-ethnicity 
may reflect different underlying social mean-
ings of diagnosis, what we refer to as racialized 
patterns of stigma. When it comes to diag-
nosed White children’s lower perceived self-
competence, diagnosis with or without medica-
tion use may be seen as a sign that the child has 
failed to meet expectations for seemingly ef-
fortless academic excellence (Mueller and 
Abrutyn 2016). Although we cannot be sure of 
underlying mechanisms, that even diagnosed 
and medicated White children report poorer 
perceived self-competence is consistent with 
theories of negative diagnostic labeling: even 
when medication effectively controls ADHD-
related behaviors, medication is not designed 
to address labeling. Diagnosed Black and His-
panic children do not report lowered perceived 
self-competence regardless of medication re-
ceipt, perhaps owing to their greater resilience 
given prior exposure to the realities of racial-
ethnic discrimination and negative ability ste-
reotyping.
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greater use of marginal lands with elevated 
flood vulnerability. The 2021 German floods 
demonstrate that effects can be catastrophic 
even in a high-income country known for 

Floods and Children’s 
Education in Rural India
Naz ar Kh alid,  Jere Behr m a n, Emily H a nnum ,  
a nd A mrit Th apa

Floods cause extensive damage in high-income countries, including the United States, but problems are more 
severe in low- and middle-income countries (LMICs) that lack preventative and mitigating infrastructure. 
Marginalized children’s education in LMICs might be particularly vulnerable. Using the Indian Human De-
velopment Survey, we investigate flood exposure implications for the education of school-age rural children, 
paying particular attention to children from marginalized groups. Results show that lower-caste Hindu, 
Muslim, and poorer children with less-educated parents in agricultural households are more likely to experi-
ence flooding. Interactions between flooding and marginalization characteristics indicate that flood expo-
sure is associated with disproportionately negative learning outcomes for girls and that economic resources 
may mitigate flood exposure effects on delayed school progress. While greater exposures for marginalized 
groups are concerning, the limited number and modest magnitudes of documented negative effect heteroge-
neities for marginalized children are somewhat better news.

Keywords: floods, rural education, socioeconomic stratification, caste, religious stratification, India
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With climate change, flood frequency is in-
creasing across the globe. Water-control sys-
tems are often inadequate for changing cli-
matic conditions. Growing populations induce 
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strong infrastructure. Flooding is the most 
ubiquitous and costly natural hazard in the 
United States (Grimm 2020). The cost of flood 
damage in the United States was approximately 
$17 billion annually between 2010 and 2018, ac-
cording to testimony from Federal Emergency 
Management Agency representative Michael 
Grimm (Grimm 2020; Duguid 2021). Although 
most of these costs as usually estimated are 
physical destruction, considerable foregone 
human-resource investments are possible in 
general and in terms of children’s education, 
in particular. In recent times, Hurricane Sandy 
on the East Coast, Hurricane Maria in Puerto 
Rico, Hurricane Harvey in Texas, Hurricane Ida 
in Louisiana, and Hurricane Ian in Florida 
have had devastating implications for educa-
tional systems (Brusi and Godreau 2019; Chak
rabarti and Livingston 2012), and vulnerability 
to flood exposure varies across subpopulations 
(Lieberman-Cribbin et al. 2021).

Marginalized groups tend to be relatively 
vulnerable to flooding and other climatic disas-
ters across national settings, but wealthier 
countries are more likely to have the infrastruc-
ture and financial resources to limit disastrous 
effects and to support recovery, while poorer 
countries have fewer available avenues for pre-
vention and recovery (Carty and Walsh 2022; 
see also Eckstein, Künzel, and Schäfer 2021). As 
climate change has escalated, problems in 
poorer countries have mounted. Oxfam esti-
mates that funding requirements for UN hu-
manitarian appeals linked to extreme weather 
are now eight times higher than they were 
twenty years ago, and that over the past five 
years, such appeals were only 54 percent funded 
on average, resulting in an estimated funding 
shortfall of $28 to $33 billion (Carty and Walsh 
2022, 3).

In this context, high-income countries such 
as the United States are likely to face increasing 
pressure to divert foreign aid from develop-
ment assistance to disaster protection and re-
lief as climate-related damage grows (Harbeson 
and McCormick 2021). This shift is already hap-
pening: the Biden-Harris administration has 
committed to addressing the climate crisis 
abroad as a core element of national security 
and foreign policy, involving diplomatic en-
gagement as well as foreign assistance (White 

House 2021a, 2021b). A recent White House 
Press Briefing states that the United States “has 
a compelling national interest in strengthening 
global protection for individuals and groups 
displaced by the impacts of climate” and that 
particular concern needs to be given to the dis-
proportionate impact, globally, on marginal-
ized communities (White House 2021b).

South Asia is a highly populated, geopoliti-
cally significant region that is also one of the 
most vulnerable to climatic shocks (World 
Bank 2022). The World Bank reports that more 
than half of all South Asians, approximately 750 
million people, were affected by climate-related 
disasters in the last twenty years, and that cli-
mate change “could sharply diminish living 
conditions for up to 800 million people in a re-
gion that already has some of the world’s poor-
est and most vulnerable populations” (2022). 
Floods that covered about a third of Pakistan 
in 2022 are a vivid illustration of these risks. An 
important mechanism through which dimin-
ishment in living conditions could occur, but 
one that is not yet well understood, is by dis-
ruptions in children’s human-capital develop-
ment (Benson and Clay 2004).

India is a particularly important case. It is 
ranked seventh in the 2021 global climate-risk 
index (Eckstein, Künzel, and Schäfer 2021, 7); 
has experienced secularly increasing floods 
and flood damage; is home to the world’s larg-
est number of school-age children; and is 
highly stratified along caste, religious, and so-
cioeconomic lines. The majority of Indian chil-
dren live in rural communities, where floods 
can hinder education by causing school clo-
sures, disrupting transportation systems, dam-
aging school infrastructure, increasing child-
labor demands to deal with fallout from floods 
and flood damage, and otherwise disrupting 
local activities. Consequences could include re-
duced enrollment and attendance, leading to 
slower grade progression and worse learning 
outcomes. The educational effects of flooding, 
moreover, might be heterogeneous, due to ei-
ther disparate exposures or disparate buffering, 
with respect to child and family characteristics 
such as gender, age, religion, caste, and socio-
economic status.

This article considers flooding impacts on 
Indian children’s education, with particular fo-
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cus on heterogeneous impacts on the most 
marginalized school-age rural child popula-
tions. We use the Indian Human Development 
Survey (IHDS), a nationally representative 
panel survey that collected data on learning, in 
addition to more standard information on 
school enrollment and educational attainment. 
The IHDS permits investigation of the hetero-
geneous effects of floods on the educational 
progress and learning of rural children ages 
eight to eleven years.

We consider two questions: Are children 
from marginalized groups disproportionately 
exposed to floods? Do children from marginal-
ized groups experience disproportionate nega-
tive educational effects, when exposed?

Background
Natural disasters such as floods are expected to 
increase in frequency and intensity as a result 
of climate change over the next few decades 
and to affect a sizable portion of the global pop-
ulation (Hirabayashi et al. 2013; Scheuren et al. 
2008). In studying the impact of disasters on 
people’s lives, social scientists make a distinc-
tion between disasters as discrete environmen-
tal events that occur when a hazard is realized 
and disasters as social processes (Arcaya, Raker, 
and Waters 2020; Frankenberg, Laurito, and 
Thomas 2014). Extreme rainfall and floods af-
fect millions of people by their adverse impacts 
on physical, financial, and human capital, and 
disruptions to economic activity, consumption, 
employment, and investment (Benson and Clay 
2004). Interest among social scientists is strong 
in investigating the ways that different social 
groups experience climate risks and environ-
mental exposures unequally (see Rauscher and 
Cao 2024, this issue). To gain a better under-
standing of the social roots of the impacts of 
such disasters, studies frequently use the con-
cepts of vulnerability and resilience (Franken-
berg et al. 2013). Existing inequalities along 
lines of gender, age, race, caste, religion, and 
socioeconomic status may all be important fac-
tors in determining who is most vulnerable to 
disasters and who is most resilient (Enarson 
2012).

Given their high exposure, greater sensitiv-
ity to certain exposures, and reliance on care-
givers, children are particularly vulnerable to 

negative environmental adversities (Ebi and 
Paulson 2007; Frankenberg and Thomas 2017; 
Walker et al. 2007). Research suggests that in 
low- and middle-income countries (LMICs), 
children are frequently the first and the most 
affected victims of environmental shocks (Mar-
tin 2010; Norris et al. 2005). Recurrent and ex-
treme floods can affect children in multiple 
ways. Flooding can cause immediate physical 
harm. Flooding can also cause physical damage 
to the school and health-care infrastructure, 
disrupting education and limiting access to 
proper medical care. Similarly, floods increase 
the likelihood of households falling into pov-
erty, which might be particularly significant for 
households that depend on natural resources 
for a living. In many LMICs, income loss, asset 
loss, and increased disaster-related expendi-
tures can create pressure on families to remove 
their children from school to enable them to 
work instead. Financially strapped families 
may be unable to afford adequate medical care, 
food, or school supplies, all of which have neg-
ative impacts on children. Households may re-
duce food consumption due to income losses, 
which can raise risk of child malnutrition and 
stunted growth (Dimitrova and Muttarak 2020; 
WHO and de Onis 2006). Finally, trauma caused 
by such events can cause deterioration in men-
tal health, which can affect physical health and 
academic achievement (Frankenberg and 
Thomas 2017).

Despite the realization that weather shocks 
have multiple effects on a wide range of indica-
tors of children’s well-being, research in LMICs 
continues to be almost exclusively focused on 
nutritional and health outcomes (Currie and 
Vogl 2013; Frankenberg et al. 2008; Rosales-
Rueda 2018). Relatively few studies have inves-
tigated the schooling and educational attain-
ment of children living in flood-prone areas, 
even though, according to EM-DAT (2021), 
floods are the most frequently reported natural 
disaster worldwide.

Emergency school closures and disruptions, 
which are common due to unpredictable, re-
current, and severe floods, can have significant 
adverse impacts on children’s education. Stud-
ies of high-income countries have found that 
emergency school closures and other educa-
tional disruptions are associated with in-
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creased dropout (Azevedo et al. 2021). Further, 
interrupted learning due to unscheduled 
school closures has been found to have nega-
tive impacts on test performance (Marcotte and 
Hemelt 2008).

Because destruction caused by disasters is a 
function of the events themselves, where and 
how societies build, and the resources available 
to recover and respond, children in LMICs feel 
adverse impacts to a far greater extent than 
adults (Kousky 2016). Uninsured extreme-
weather shocks can have significant and long-
lasting effects on children’s human capital be-
cause low-income households are unable to 
protect their consumption of food, health, and 
education (Baez, de la Fuente, and Santos 
2010). Xin Meng and Robert Gregory (2002) ex-
amined the impacts of school closures on chil-
dren’s educational attainment during China’s 
Cultural Revolution. They find that interrupted 
learning because of frequent junior- and 
senior-high-school closures reduced children’s 
chances of getting formal four-year university 
degrees by about 55 percent (Meng and Gregory 
2002, 953). Kawin Thamtanajit (2020) finds that 
Thai children who were exposed to recurrent 
floods that resulted in months of school clo-
sures and destruction of basic school facilities 
performed worse on tests than children who 
were not exposed to such events. Floods in 
Madagascar reduced the likelihood of teenag-
ers attending school, encouraging them to en-
ter the labor market (Marchetta, Sahn, and Tib-
erti 2019). Girls had much higher chances of 
dropping out and entering labor markets than 
boys. In general, natural disasters are likely to 
exacerbate the learning crisis in LMICs, where 
roughly half of children are already failing to 
acquire required foundational skills (World 
Bank 2019).

The Indian Context
India’s geophysical and climatic features make 
it one of the world’s most disaster-prone coun-
tries (Patankar 2019). India’s population has be-
come more susceptible to flooding as a result 
of climate-change-induced increases in ex-
treme precipitation events and ongoing popu-
lation growth (Ali, Modi, and Mishra 2019). 
Floods have accounted for more than half of all 
natural and climate-related disasters in India 

since the 1990s (Patankar 2019). Floods have the 
potential to destroy crop and livestock produc-
tion and thereby to jeopardize food security. 
Particularly vulnerable to this effect pathway 
are rural Indians, who account for nearly three-
quarters of the population (Dimitrova and Mut-
tarak 2020). Between 1980 and 2017, India expe-
rienced 278 floods, affecting more than 750 
million people and causing an estimated $58.7 
billion in damage (EM-DAT 2018). Strikingly, 
views are mixed on whether the past few de-
cades of human development and economic 
growth have made India more resilient to the 
negative effects of floods (Bahinipati and Pat-
naik 2020; Parida 2020; Patri, Sharma, and Pa-
tra 2022).

Despite rapid recent economic growth, In-
dian children have some of the worst health 
and well-being indicators globally (Coffey et al. 
2013). For example, in 2015, India had one of 
the highest rates of childhood malnutrition, 
and 38 percent of children under the age of five 
showed stunted growth patterns (Khan and 
Mohanty 2018). These conditions have implica-
tions for human-capital accumulation and ca-
pability development, and for resiliency in 
times of stress (Coffey et al. 2013). India also 
has the largest number of school-age children 
in the world, and many of these children live in 
rural areas of northern and eastern states 
prone to flooding. Anna Bertho and her col-
leagues (2012) find that flood-induced school 
closures varied between fifteen days to six 
months, with a median of three months, in 
highly flood-prone districts of Uttar Pradesh 
and Bihar, the two most populous states in In-
dia. Further, floods had a negative impact on 
education by making transportation to schools 
difficult or impossible, damaging school infra-
structure, and otherwise disrupting local ac-
tivities (Bertho et al. 2012). In a community-
based study, Revathi Krishna, Kevin Ronan, 
and Eva Alisic (2018) find that many children 
whose studies were disrupted by severe floods 
explained that their return to school after the 
floods was inhibited because of illness or loss 
of books and uniforms. This article adds to lim-
ited existing research by providing a national-
scale snapshot of the groups most vulnerable 
to flood exposure among rural children in In-
dia, and by investigating the implications of 
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1. We use six to indicate that children complete their first grade by this age. However, studies on schooling in 
India tend to use both six and seven (Sahoo 2017; Desai and Kulkarni 2008).

flood exposures for rural children’s educational 
outcomes, overall and across social groups.

Social Groups and Inequality
Along with gender and socioeconomic status, 
other important social group identities are 
critical to understanding social stratification 
in India. Caste, tribal status, and religion are 
key dimensions. Historically, the Hindu caste 
system was a division of individuals into hier-
archical groups and subgroups based on oc-
cupation, which in turn was rigidly related to 
notions of ritual purity, privilege, and social 
status (Deshpande 2011; Vaid 2014). The lowest 
classification in this hierarchy referred to 
groups historically consigned to ritually pol-
luting, dirty, and degrading occupations. 
Members of this group were previously re-
ferred to by terms now considered pejorative; 
they are referred to in the Indian Constitution 
and in current official documents as Sched-
uled Castes. Although the Indian caste system 
was abolished in 1950, caste continues to be a 
powerful marker of individual identity. Mem-
bers of Scheduled Castes continue to face 
overt and covert forms of discrimination, 
abuse, humiliation, and violence (Coffey et al. 
2018; Hathi et al. 2018). Most of the two hun-
dred million people belonging to Scheduled 
Castes are very poor, with limited access to so-
cial and economic resources (Deshpande 
2011).

Scheduled Tribes, also known as adivasis, 
are members of Indigenous or tribal groups 
whose identities are often considered outside 
the Hindu caste system. These groups number 
more than 104 million in population and often 
live in remote parts of the country; they con-
tinue to experience economic and educational 
deprivations (Kumar, Pathak, and Ruikar 
2020; Maharatna 2000). Religious minorities 
also sit outside the traditional Hindu caste 
system. India is home to the world’s third-
largest Muslim population, at more than 176 
million (World Population Review 2023). Mus-
lims are the largest minority religious group 
in India. They rank close to Scheduled Castes 
in terms of human-development outcomes 

and face social, economic, and political dis-
crimination (Asher, Novosad, and Rafkin 2018; 
Hathi et al. 2018; Jaffrelot and Gayer 2012; Sa-
char et al. 2006). Moreover, although Sched-
uled Castes have rights to certain preferential 
policies and programs, few such programs are 
open to Muslims (Sachar et al. 2006; on the 
vulnerability of the Muslim population, see 
Fazal 2020).

Data and Methods
Our sample includes children in rural house-
holds in the India Human Development Survey. 
The IHDS is a nationally representative multi-
topic survey of more than forty-one thousand 
households in 971 urban blocks and 1,503 vil-
lages (Desai, Vanneman, and NCAER 2019). It 
is a panel survey with interviews conducted in 
2004–2005 and in 2011–2012.

Dependent Variables
The IHDS collected information on current en-
rollment, highest grade completed, and other 
key information related to all members of the 
interviewed households. For children ages 
eight to eleven, the IHDS also administered 
learning, math, and writing assessment mod-
ules. Our analysis uses three measures of chil-
dren’s learning outcomes from 2011 to 2012. 
The first measure, grade-for-age, is defined as 
grade/(age –6), where grade is completed grades 
of education, age is a child’s reported age, and 
six is the typical age children are when they 
complete the first grade.1

Our other two outcome measures come 
from IHDS’s assessment of children’s math and 
reading skills. The IHDS ranked children’s per-
formance on a math test from 1 to 4 in increas-
ing order of math skills—cannot recognize 
numbers, able to recognize numbers, able to 
do subtraction, and able to do division. A simi-
lar ranking of 1 to 5 was used for performance 
on a reading test, with numbers referring, re-
spectively, to children who could not recognize 
letters in the alphabet, could recognize letters 
in the alphabet, could read words, could read 
paragraphs, or could read stories. Both tests 
were based on standardized test modules de-



r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	f  l o o d s  a n d  c h i l d r e n ’ s  e d u c a t i o n  i n  r u r a l  i n d i a 	 2 3 5

veloped with the help of PRATHAM, an educa-
tional NGO, and are widely used in assessing 
learning among children in many contexts (De-
sai et al. 2010). Tests were translated into re-
gional languages to facilitate easy administra-
tion and reduce anxiety levels among children. 
For the multivariate analysis of test score out-
comes in tables 4 and 5, we standardized the 
test scores for each year of age to better facili-
tate interpretation of the estimates. In these 
tables, the outcome is defined as the number 
of standard deviations (SD) each child’s test 
scores are above or below the mean of the test 
score distributions for children of the same 
age.

In the IHDS, the learning assessment tests 
were administered at home. For this reason, 
unlike analyses based on tests administered in 
schools, our analysis is not subject to selectivity 
bias due to school enrollment or attendance. 
Access to test score data means that our inves-
tigation goes beyond most studies to consider 
learning, rather than just time spent in school.

Independent Variables
The IHDS had a separate village module assess-
ing various aspects of the local community, in-
cluding information on village-level year-wise 
flooding histories for each year between 2006 
and 2011. To minimize the problem of recall 
bias, the survey asked multiple informed citi-
zens to report on the occurrence of floods for 
each year between 2006 and 2011. We defined a 
dichotomous measure of village flood expo-
sure, with a value of 1 if the village was exposed 
to floods at least once during this period, and 
0 if it was not. We also defined a state-level 
flood exposure measure as the fraction of vil-
lages in the state exposed to floods at least once 
during the period.

The IHDS includes rich characterizations of 
demographic and household characteristics: 
children’s gender and age, caste, religious af-
filiation, household income, whether the main 
source of household income was agricultural, 
and parental educational attainments. These 
variables permit the investigation of differ-
ences in flood burdens on children’s learning 
outcomes by potentially important stratifiers. 
Last, in a subset of our models for math and 
reading, we also include grade-for-age to ex-

plore whether falling behind in grade progres-
sion might be a mediating mechanism for 
flooding effects on learning.

Second-Wave Test-Taking 
Propensity Weighting
Estimated flood effects on educational out-
comes could be biased by selective migration 
out of flood-prone areas. To reduce potential 
bias due to children not taking the second-wave 
survey tests, we adjust our estimates using a 
new set of weights constructed from each 
child’s propensity to take the tests in the sec-
ond wave. Despite its limitations, such propen-
sity reweighting is a widely employed method 
for adjusting for survey nonresponse (Chen et 
al. 2015; Wun et al. 2007). We compare data 
from both waves to identify all children in the 
first wave who would have been between eight 
and eleven in the second wave and hence eli-
gible for being administered the second-wave 
learning tests. This group included those who 
were administered the second-wave learning 
tests, those who were present in the second 
wave but did not take the tests, and those not 
present in the second wave. The propensity 
scores (or the predicted probability of taking 
the second-wave test) are estimated by a logis-
tic regression of whether a child was tested in 
the second wave on village flood exposure, the 
fraction of villages exposed to the floods in the 
state between waves and first-wave values for 
gender, age, caste/religion group, income quin-
tiles, main income source of the household, 
mother’s and father’s education, and total 
households in the village. We calculate final 
weights by multiplying the inverse of propen-
sity to take the second-wave tests with the 
sample-design weights from the first wave of 
the IHDS.

Analytic Approach
First, we consider whether exposure to floods 
differs by groups defined by children’s gender 
and ages, caste or religion, income quintile, 
whether agriculture is main income source, 
and parental education. Second, we estimate a 
series of ordinary least squares (OLS) regres-
sions with each of three dependent variables—
grade-for-age, math skills, and reading skills. 
For each outcome, we begin by estimating 
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equation (1)—a main-effects model denoted as 
model (1) in the tables:

Outcomes = ��α1 + β1vfe + β2sfe + β3g + β4age  
+ β5sg + β6iq + β7msi  
+ β8meduc + β9 feduc + ε� (1)

The right-side variables in this model are vil-
lage flood exposure (vfe), state flood exposure 
(sfe), children’s gender (g) and age (age), social 
(caste or religion) group (sg), household-
income quintile (iq), household main source of 
income (msi), mother’s (meduc) and father’s 
(feduc) grades of education, and a random term 
(ε).

For each outcome, a second specification, 
model (2) in the tables, adds interactions of 
each of the main-effects variables with the vil-
lage flood-exposure variable. This specification 
allows us to investigate whether the impact of 
floods on education differs by social group, 
children’s gender and age, income quintiles, 
whether agriculture is the main income source, 
and parental education. A third specification, 
model (3) in the tables, incorporates village 
fixed effects along with interactions. Adding 
the village fixed effects allows us to account for 
fixed factors at the village level between the two 
survey waves that were not included in the 
models but might also be associated with chil-
dren’s learning. For instance, using village fixed 
effects helps account for the fact that children 
with better resources are likely to live in villages 
that are less flood exposed or have access to 
better schools. This is our preferred specifica-
tion. Finally, a fourth specification, model (4), 
is estimated in the tables for the math and 
reading tests. Model (4) adds grade-for-age and 
its interaction with village flood exposure to 
model (2), with main effects and the interac-
tions of the main effects with the village flood 
exposure. This specification allows exploration 
of whether grade-for-age is a mediating mecha-
nism through which floods affect learning in 
the interaction model.

Results
Table 1 presents descriptive statistics of the raw 
data for children ages eight to eleven years old 
in the IHDS second wave. Indian children typi-
cally are in grades two through six during these 

ages. The mean score of 2.33 in math suggests 
that an average child did better than recogniz-
ing numbers but was unable to do basic arith-
metic operations such as subtraction. A mean 
score of 3.33 in reading implies that an average 
child could read words but had difficulties 
reading an entire paragraph. The mean grade-
for-age below 1.0 suggests that, on average, ru-
ral children have completed fewer grades rela-
tive to age than they would have were they to 
enter school on time and progress one grade 
each year.

One-third of the children lived in villages 
that were exposed to floods between 2006 and 
2011. On average, 35 percent of villages in each 
state were exposed to floods during this period. 
The mean age in the sample is 9.5 years and 48 
percent are girls. Hindu Scheduled Castes, 
Scheduled Tribes, and Muslims—groups that 
have been historically marginalized and dis-
criminated against— are 46 percent of the sam-
ple. Hindu Other Backward Castes, an officially 
recognized collection of castes that have re-
mained socioeconomically poor, are 38 percent 
of the sample. The most privileged caste and 
religious group, Hindu Upper Castes, are 14 
percent of the sample. One percent of children 
belong to non-Hindu-and-Muslim identities—
classified here as “Other.” More than half of the 
children belong to households with incomes in 
the lowest two income quintiles. Agriculture is 
the main income source for 57 percent of our 
sample households. Fathers of children aver-
aged 5.2 grades of education, two more grades 
than their mothers, who averaged 3.2 grades.

Vulnerability Across Background 
Characteristics
Table 2 presents sample distributions of flood 
exposure by background characteristics. No dif-
ferences by gender or age are significant. 
Among social groups, Hindu Other Backward 
Castes, Muslim, and Hindu Scheduled Caste 
children are most likely to be exposed to floods. 
Scheduled Tribes and Indigenous children tend 
to live in forests or hilly regions with relatively 
low flood exposure. Children in higher 
household-income quintiles and with higher 
parental education are less exposed to floods. 
Children from agricultural households are 
more likely to be living in flood-prone villages.
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Table 1. Summary Statistics of Rural Children, Ages Eight to Eleven, for Variables Used in 
Regression Analysis

Mean/Proportions Std.

Outcomes
Matha 2.33 0.96
Readingb 3.32 1.42
Grade-for-agec 0.94 0.45

Flood exposure
Village flood exposured 0.33 0.47
State flooding indexe 0.35 0.17

Demographic characteristics
Femalef 0.48 0.50
Age (years) 9.50 1.08

Caste or religion
Hindu Upper Castes 0.14 0.35
Hindu Other Backward Castes 0.38 0.49
Hindu Scheduled Castes 0.24 0.43
Scheduled Tribes or Indigenous 0.09 0.29
Muslim 0.13 0.34
Other 0.01 0.09

Socioeconomic statusg

Income quintiles
Poorest quintile 0.25 0.43
Second quintile 0.26 0.44
Third quintile 0.21 0.41
Fourth quintile 0.15 0.36
Richest quintile 0.12 0.32

Agriculture main income source 0.57 0.50
Mother’s education (grades) 3.22 4.03
Father’s education (grades) 5.15 4.51

Source: Authors’ calculations based on Indian Human Development Survey (Desai, Vanneman, 
and NCAER 2019).
Note: N = 7,284. The sample includes only rural children. All statistics are using attrition 
weights constructed based on propensity score reweighting. 
a Math skills based on children’s performance on math assessment test: 1 = cannot recognize 
numbers, 2 = able to recognize numbers, 3 = do subtraction, 4 = do division. 
b Reading skills based on children’s performance on reading assessment test: 1 = cannot recog-
nize letters in the alphabet, 2 = recognize letters in the alphabet, 3 = read words, 4 = read 
paragraphs, 5 = read stories.
c Grade-for-age grade / age six, where grade and age are current grade and age of the child.
d Village flood exposure: 0 = no flood, 1 = one or more episodes of floods between 2006 and 
2011. 
e State flood index refers to the fraction of total villages in a state exposed to one or more epi-
sodes of floods between 2006 and 2011. 
f Female: 0 = male, 1 = female. 
g Unequal distribution of income quintiles is because quintiles are generated at the household 
level based on household total income.
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Table 2. Percentage Flood Exposed by Background Characteristics

Percentage 
Number in 
category

Flood-group 
independence 

test (χ2) 

Gender n.s.
Male 32.6 3,873
Female 34.0 3,411

Child’s age (years)
n.s.

Eight 34.9 1,714
Nine 32.2 1,739
Ten 33.4 2,233
Eleven 32.3 1,598

Caste-religion
***

Hindu Upper Castes 30.1 1,156
Hindu Other Backward Castes 36.1 2,603
Hindu Scheduled Castes 34.4 1,805
Scheduled Tribes or Indigenous 22.1 725
Muslim 35.3 905
Other 11.7 90

Income quintiles
***

Poorest quintile 38.8 1,733
Second quintile 35.5 1,852
Third quintile 32.9 1,524
Fourth quintile 27.6 1,188
Richest quintile 24.3 987

Main income source
***

Nonagriculture 31.9 3,107
Agriculture 34.3 4,177

Mother’s education
***

None 36.0 3,771
Primary 31.3 1,380
Middle or secondary 28.1 1,771
High school or more 34.8 362

Father’s education
***

None 36.4 1,953
Primary 35.9 1,875
Middle or secondary 28.0 2,559
High school or more 33.3 897

Source: Authors’ calculations based on Indian Human Development Survey (Desai, 
Vanneman, and NCAER 2019).
+ p < .1; * p < .05; ** p < .01; *** p < .001

c h a r a c t e r  c o r r e c t ?
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Educational Outcomes by 
Exposure and Group
Figures 1 through 3 show distributions of means 
of the outcome measures by background char-
acteristics. For children’s grade-for-age (figure 
1), children from villages not exposed to floods 
tend to have positive and greater means relative 
to those from flood-exposed villages across var-
ious background characteristics. With the ex-

ception of girls, children from all marginalized 
groups, including those from agricultural 
households, are likely to have worse grade pro-
gression than privileged groups. Children from 
agricultural households are better off relative 
to nonagricultural households, perhaps in part 
because the latter group includes nonagricul-
tural daily wage earners.

For children’s math and reading skills (fig-

Figure 1. Distribution of Grade-for-Age by Variables Used in Regression Analysis

Source: Authors’ calculations based on Indian Human Development Survey (Desai, Vanneman, and 
NCAER 2019).
Note: Two sample t-tests for equality of means between grade-for-age and categories of variables in 
the x-axis are statistically significant at 5 percent for all except Hindu OBC and Other in caste-religion; 
the fourth and richest quintiles; mothers with middle or secondary and high school or more; and fa-
thers with high school or more.
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ures 2 and 3), children from flood-exposed vil-
lages have lower mean skills than those in 
villages not exposed. Scores increase with age. 
Girls (in the case of math) and children be-
longing to marginalized caste or religious 
groups have worse skills relative to less-

marginalized children in their respective 
groups. Higher income quintiles and higher 
parental education are associated with higher 
skills. Even within villages exposed to floods, 
higher parental education is associated with 
higher skills.

Figure 2. Distribution of Math Skills by Variables Used in Regression Analysis

Source: Authors’ calculations based on Indian Human Development Survey (Desai, Vanneman, and 
NCAER 2019).
Note: Two sample t-tests for equality of means between math skills and categories of variables in the 
x-axis are statistically significant at 5 percent for all except Other in caste-religion; the third, fourth, 
and richest quintiles; mothers with primary education; and fathers with high school or more.

M
at

h 
te

st
 s

co
re

M
at

h 
te

st
 s

co
re

0

1

2

3

4

Male Female

Gender

0

1

2

3

4

8 9 10 11

Age

M
at

h 
te

st
 s

co
re

M
at

h 
te

st
 s

co
re

Hindu
UC

Hindu 
OBC

Hindu
SC

ST Muslim Others Poorest 
quintile

Second 
quintile

Third 
quintile

Fourth 
quintile

Richest 
quintile

0

1

2

3

4
Caste-religion

0

1

2

3

4
Income quintiles

M
at

h 
te

st
 s

co
re

M
at

h 
te

st
 s

co
re

No school Primary Middle or
secondary

High school
or more

0

1

2

3

4

Agricultural Non-agricultural

Income source

0

1

2

3

4
Mother's education

M
at

h 
te

st
 s

co
re

No flood Flood

No school Primary Middle or 
secondary

High school
or more

0

1

2

3

4
Father's education



r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	f  l o o d s  a n d  c h i l d r e n ’ s  e d u c a t i o n  i n  r u r a l  i n d i a 	 2 41

OLS Analyses of Grade-for-Age
The first model in table 3 shows the main ef-
fects. The coefficient estimates for village flood 
exposure and state flood index are both nega-
tive (though the former is significant only at 
the 0.10 level), suggesting that children in 
flood-exposed areas fall behind. Girls perform 

better than boys, and older children are further 
behind than younger children. Muslim, Hindu 
Other Backward Caste, and Scheduled Tribe or 
Indigenous children are significantly behind 
relative to Hindu Upper Caste children. How-
ever, it is puzzling that children from the two 
highest income quintiles households are be-

Figure 3. Distribution of Reading Skills by Variables Used in Regression Models

Source: Authors’ calculations based on Indian Human Development Survey (Desai, Vanneman, and 
NCAER 2019).
Note: Two sample t-test for equality of means between reading skills and categories of variables in the 
x-axis are statistically significant at 5 percent for all except Other in caste-religion; the third, fourth, 
and richest quintiles; mothers with primary education; fathers with middle or secondary schooling.
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2. Once the interactions are included, the coefficient estimates of the main-effect variables refer to the overall 
reference category (that is, boys, Hindu Upper Caste, poorest income quintile, main income source nonagricul-
ture, and so on), which is not of particular interest for this article, so we do not discuss these estimates extensively 
given space constraints.

3. The p-value for a t-test of difference in coefficients is .148.

hind relative to those from the poorest quintile. 
A possible explanation for this could be that 
such children start later by their parents’ 
choice, or that they attend higher-quality and 
more-demanding schools in which grade pro-
motion is less automatic. Higher parental edu-
cation, about twice as much for mothers as for 
fathers, is associated with higher grade attain-
ment for age. The second and third columns 
present estimates with, in addition to the main 
effects, interactions between village flood expo-
sure and other main-effects-model variables. In 
addition, the third column has village fixed ef-
fects and is our preferred model. We focus here 
on the significant estimates of the coefficients 
of the interactions, which indicate how the as-
sociations with village floods differ from the 
overall average effects for the background char-
acteristics interacted with the village flood vari-
able.2 The patterns of the estimates of interac-
tions are similar between columns 2 and 3 with 
the exceptions that agricultural households 
have a significantly positive coefficient and 
Hindu Other Backward Castes have a negative 
coefficient in column 2, which are no longer 
significant in column 3 with the control for vil-
lage fixed effects. After accounting for the fixed 
village-level characteristics in column 3, a pos-
itive coefficient estimate of household income 
suggests that richer children are better able to 
moderate the negative association between 
flood exposure and grade-for-age in compari-
son with children from lowest income quintile. 
Our model also finds that mothers with more 
education can significantly moderate probabil-
ities of children falling behind with flood expo-
sure relative to those with less education.

OLS Analysis of Academic Skills
Table 4 presents estimates for age-standardized 
math skills as the dependent variable to facili-
tate interpretation. The main-effects model 
(column 1) shows a statistically significant neg-
ative association of –0.141 SD between village 
flood exposure and math, holding constant all 

other sociodemographic variables in the 
model. Although negative, the coefficient esti-
mate for the state-flooding index is not signifi-
cantly associated with math performance. Girls 
(–0.138 SD) and children from Hindu Scheduled 
Castes (–0.141 SD), Scheduled Tribes and Indig-
enous (ST) (–0.329 SD), and Muslims (–0.177 SD) 
perform significantly worse in math relative to 
the reference groups (that is, boys and children 
from Hindu Upper Castes). Children from 
richer households perform better than those 
from the poorest. Children whose parents have 
more education rank higher in math. The coef-
ficient estimate for households where agricul-
ture is the main source of household income, 
although negative, is not statistically signifi-
cant. Among the significant effects, the largest 
in absolute values are for Scheduled Tribe and 
Indigenous children, highest income quintile 
children, Muslim children, and Hindu Sched-
uled Caste children, indicating that these char-
acteristics are more important predictors than 
gender, parental education, and differences in 
the lower income quintiles.

Column 2 shows coefficient estimates with, 
in addition to the main effects, interactions be-
tween village flood exposure and each of the 
main-effects-model variables. The significant 
coefficient estimates for the interaction terms 
suggest that Muslim children are more vulner-
able to the negative influence of flood exposure 
on math than children from Hindu Upper 
Caste households, and that richer households 
may also be more able to protect learning 
among their children in the event of flood ex-
posure.

In the village-fixed-effect regression esti-
mates (column 3), the coefficient estimates for 
the interactions with the highest two income 
quintiles continue to be positive (implying a 
protective effect of approximately a third of a 
standard deviation for being in the fourth 
rather than the first quintile, with the fifth 
quintile estimate not significantly different 
from the fourth).3 The coefficient estimate for 
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(continued)

Table 3. Coefficient Estimates from OLS Regression of Grade-for-Age 

(1)  
Main Effects

(2)  
Flood 

Interactions

(3)  
Village Fixed 

Effects 
(Preferred)

Main effects
Flood exposure

Village flood exposure (ref.: no floods) –0.022+
(0.011)

–0.423***
(0.110)

State flooding index –0.455*** –0.469***
(0.032) (0.038)

Demographic characteristics 
Female (ref.: male) 0.029** 0.025* 0.028*

(0.010) (0.012) (0.012)
Age –0.055*** –0.062*** –0.062***

(0.005) (0.006) (0.006)
Caste-religion (ref.: Hindu Upper Castes)

Hindu Other Backward Castes –0.066*** –0.099*** –0.039
(0.016) (0.019) (0.024)

Hindu Scheduled Castes –0.004 –0.011 –0.059*
(0.018) (0.021) (0.025)

Scheduled Tribes or Indigenous –0.052* –0.052* –0.095**
(0.022) (0.025) (0.036)

Muslim –0.179*** –0.185*** –0.130***
(0.02) (0.024) (0.035)

Other –0.049 –0.051 –0.181*
(0.059) (0.063) (0.089)

Socioeconomic status
Income quintiles (ref.: poorest quintile)

Second quintile –0.015 –0.030+ –0.056**
(0.014) (0.018) (0.018)

Third quintile –0.018 –0.026 –0.032+
(0.015) (0.018) (0.020)

Fourth quintile –0.057*** –0.089*** –0.058**
(0.017) (0.020) (0.022)

Richest quintile –0.080*** –0.138*** –0.086***
(0.019) (0.023) (0.026)

Agricultural household (ref.: non-agricultural 
household)

0.013 0.001 –0.013
(0.01) (0.013) (0.015)

Mother’s education (grades) 0.016*** 0.014*** 0.005*
(0.002) (0.002) (0.002)

Father’s education (grades) 0.008*** 0.008*** 0.008***
(0.001) (0.002) (0.002)

Village flood interactions 
Flood exposure

State flooding index 0.071
(0.071)

Demographic characteristics
Female 0.009 –0.018

(0.021) (0.021)
Age 0.024* 0.014

(0.010) (0.010)
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Muslim, however, is no longer statistically sig-
nificant, even though the magnitude of the es-
timate is not changed substantially from that 
in column 2, because the precision of this esti-
mate declines with the village fixed effects. The 

interaction coefficient on flood exposure and 
gender is significantly negative for girls with 
controls for village fixed effects (protective ef-
fect for boys of about a tenth of a standard de-
viation). In regard to interactions with the flood 

Caste-religion
Hindu Other Backward Castes 0.103** 0.061

(0.034) (0.041)
Hindu Scheduled Castes 0.032 0.073

(0.038) (0.045)
Scheduled Tribes or Indigenous –0.024 0.091

(0.051) (0.071)
Muslim 0.029 –0.015

(0.043) (0.058)
Other 0.024 0.094

(0.181) (0.220)

Socioeconomic status
Income quintiles

Second quintile 0.037 0.089**
(0.029) (0.03)

Third quintile 0.018 –0.002
(0.031) (0.033)

Fourth quintile 0.110** 0.074+
(0.036) (0.039)

Richest quintile 0.221*** 0.180***
(0.042) (0.047)

Agricultural household 0.044* 0.031
(0.022) (0.025)

Mother’s education (grades) 0.006+ 0.008*
(0.003) (0.004)

Father’s education (grades) –0.001 0.002
(0.003) (0.003)

Constant 1.595*** 1.719*** 1.475***
(0.051) (0.061) (0.049)

N 7,284 7,284 7,284
R2 0.107 0.116 0.418
Akaike information criterion 8,227.780 8,185.581 5,126.425
Bayesian information criterion 8,344.968 8,406.171 5,326.334

Source: Authors’ calculations based on Indian Human Development Survey (Desai, Vanneman, 
and NCAER 2019).
Note: Standard errors in the second row. Coefficients are weighted using attrition weights cal-
culated based on response propensities.
 + p < .1; * p < .05; ** p < .01; *** p < .001

Table 3. (continued) 

(1)  
Main Effects

(2)  
Flood 

Interactions

(3)  
Village Fixed 

Effects 
(Preferred)



r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

	f  l o o d s  a n d  c h i l d r e n ’ s  e d u c a t i o n  i n  r u r a l  i n d i a 	 2 4 5

Table 4. Coefficient Estimates from OLS Regression of Age-Standardized Math Skills

(1)  
Main Effects

(2)  
Flood 

Interactions

(3)  
Village Fixed 

Effects 
(Preferred)

(4)  
Flood 

Interactions + 
Grade-for-Age

Main Effects
Flood exposure

Village flood exposure (ref.: no floods) –0.141***
(0.025)

–0.197
(0.239)

0.105
(0.242)

State flooding index –0.086
(0.070)

0.001
(0.083)

0.000
(.)

0.274***
(0.081)

Demographic characteristics
Female (ref.: male) –0.138***

(0.022)
–0.119***
(0.026)

–0.115***
(0.027)

–0.134***
(0.026)

Age –0.004
(0.010)

–0.007
(0.012)

–0.006
(0.012)

0.030*
(0.012)

Caste-religion (ref.: Hindu Upper Castes)
Hindu Other Backward Castes –0.024

(0.035)
–0.022
(0.042)

–0.054
(0.053)

0.036
(0.040)

Hindu Scheduled Castes –0.141***
(0.038)

–0.103*
(0.046)

–0.246***
(0.056)

–0.097*
(0.044)

Scheduled tribes or Indigenous –0.329***
(0.048)

–0.333***
(0.055)

–0.331***
(0.080)

–0.303***
(0.053)

Muslim –0.177***
(0.043)

–0.105*
(0.052)

–0.017
(0.078)

0.003
(0.051)

Other 0.029
(0.127)

0.045
(0.136)

–0.320
(0.196)

0.074
(0.132)

Socioeconomic status
Income quintiles (ref.: poorest quintile)

Second quintile 0.011
(0.030)

–0.052
(0.038)

–0.093*
(0.041)

–0.034
(0.037)

Third quintile 0.084**
(0.032)

0.037
(0.040)

–0.014
(0.043)

0.052
(0.038)

Fourth quintile 0.117**
(0.036)

0.020
(0.043)

–0.093+

(0.050)
0.071+

(0.042)
Richest quintile 0.290***

(0.041)
0.224***

(0.049)
0.043

(0.057)
0.305***

(0.047)
Agricultural household (ref.: non-

agricultural household)
–0.032
(0.022)

–0.012
(0.027)

0.056+

(0.033)
–0.013
(0.026)

Mother’s education (grades) 0.044***
(0.003)

0.042***
(0.004)

0.042***
(0.005)

0.034***
(0.004)

Father’s education (grades) 0.027***
(0.003)

0.025***
(0.004)

0.023***
(0.004)

0.020***
(0.003)

Educational progress
Grade-for-age 0.583***

(0.030)
Village flood interactions 

Flood exposure
State flood index –0.215

(0.155)
–0.274+

(0.151)
(continued)
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Demographic characteristics
Female –0.056

(0.046)
–0.111*
(0.046)

–0.060
(0.044)

Age 0.010
(0.021)

–0.011
(0.021)

–0.006
(0.021)

Caste-religion
Hindu Other Backward Castes –0.014

(0.074)
0.072

(0.089)
–0.074
(0.072)

Hindu Scheduled Castes –0.108
(0.082)

0.034
(0.099)

–0.126
(0.079)

Scheduled Tribes or Indigenous 0.036
(0.111)

0.033
(0.157)

0.046
(0.107)

Muslim –0.190*
(0.093)

–0.201
(0.127)

–0.214*
(0.090)

Other –0.007
(0.391)

0.242
(0.485)

–0.022
(0.377)

Socioeconomic status
Income quintiles

Second quintile 0.149*
(0.063)

0.106
(0.066)

0.128*
(0.060)

Third quintile 0.107
(0.067)

0.043
(0.073)

0.096
(0.065)

Fourth quintile 0.296***
(0.077)

0.343***
(0.086)

0.233**
(0.075)

Richest quintile 0.196*
(0.092)

0.187+

(0.103)
0.071

(0.089)
Agricultural household –0.055

(0.048)
–0.093+

(0.056)
–0.078+

(0.046)
Mother’s education (grades) 0.004

(0.007)
–0.004
(0.008)

0.001
(0.007)

Father’s education (grades) 0.006
(0.006)

0.007
(0.007)

0.007
(0.006)

Educational progress
Grade-for-age –0.044

(0.052)

Constant –0.117
(0.109)

–0.088
(0.132)

–0.052
(0.108)

–1.090***
(0.138)

N 7,284 7,284 7,284 7,284
R2 0.136 0.141 0.414 0.200
Akaike information criterion 19,459.460 19,448.510 16,651.847 18,933.109
Bayesian information criterion 19,576.648 19,669.100 16,851.757 19,167.486

Source: Authors’ calculations based on Indian Human Development Survey (Desai, Vanneman, and 
NCAER 2019).
Note: Standard errors in parentheses. Coefficients are weighted using attrition weights calculated 
based on test response propensities. 
+ p < .1, * p < .05, ** p < .01, *** p < .001

Table 4. (continued)

(1)  
Main Effects

(2)  
Flood 

Interactions

(3)  
Village Fixed 

Effects 
(Preferred)

(4)  
Flood 

Interactions + 
Grade-for-Age
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exposure variable, the other Hindu categories 
are not significantly disadvantaged relative to 
Hindu Upper Castes and parental education 
does not have significant coefficient estimates 
in any of the three sets of interaction estimates. 
Overall, our results indicate that even though 
children face marginalization of various forms, 
the economic resources of their households are 
likely to help them overcome loss in mathemat-
ical achievement in villages when floods occur. 
Furthermore, boys’ math achievement is af-
fected less than girls.

Finally, column 4 includes main effects, in-
teractions, and grade-for-age (and its interac-
tion with village flood exposure) to control for 
a possible mechanism through which floods 
might affect learning. The coefficient estimate 
on grade-for-age is not significantly nonzero, 
suggesting that this is not an important mech-
anism for math, so we do not discuss the other 
coefficient estimates here.

Table 5 presents estimates for age-
standardized reading skills as the dependent 
variable. The estimates generally follow similar 
patterns to those for math skills in table 4. The 
only difference for the basic main-effects model 
(column 1) is the significantly negative coeffi-
cient estimate (–0.255 SD) for the state flood 
index for reading, in addition to the signifi-
cantly negative estimate for village flood expo-
sure (–0.118 SD). When interactions are added 
(column 2), for reading but not for math, the 
significant negative interaction between the vil-
lage and the state flood variables indicates 
greater negative effects of village floods in 
states in which floods are more prevalent. For 
reading, the coefficient estimate for interac-
tions of village floods is negative and margin-
ally significant for Scheduled Tribes but not for 
Muslims. This contrasts with the coefficient es-
timate for math, which is negative and signifi-
cant only for Muslims. Column 3 presents vil-
lage fixed effects coefficient estimates. Unlike 
in math skills, the economic resources of chil-
dren’s households and child’s gender do not 
seem to have significant protective effects 
against loss in reading achievement in villages 
when floods occur. When the grade-for-age vari-
able is added (column 4), one difference for 
reading versus math is that for reading the 
grade-for-age variable is marginally signifi-

cantly negative, consistent with grade-for-age 
possibly being one mechanism though which 
floods affect learning. Most of the other esti-
mates are similar to those for the interactions 
model (column 2) except that interactions with 
Other Backward Castes and the richest quintile 
have marginally significant negative coefficient 
estimates, the latter of which is puzzling.

Discussion and Conclusions
Climate change is a growing global concern. 
One manifestation is increased flooding, par-
ticularly in LMICs in which protective mea-
sures for flooding are often limited, but also in 
high-income countries such as the United 
States. Relatively little is known, however, 
about the relations between flooding in LMICs 
and children’s education, though a priori it 
would seem that important negative effects due 
to flood impacts on school infrastructures, ac-
cess to schools, and time used for children’s 
learning are possible. Moreover, such effects 
may be relatively large for marginalized chil-
dren as identified by gender, caste, religion, 
and socioeconomic status.

This article contributes to the limited litera-
ture by characterizing differential exposure to 
floods for different marginalized groups and 
estimating empirical relations between flood 
exposure and educational outcomes for chil-
dren in rural areas in India, a country that has 
substantial and increasing flood exposure and 
has the world’s largest population of school-age 
children. Our emphasis is not on school enroll-
ments and educational attainment, as in much 
of the literature on education in LMICs. In-
stead, we focus on timely progress and what 
children actually know about basic math and 
reading—whether or not they were in school at 
the time of the surveys. This approach is an 
improvement on studies that are limited to 
children in school, which is likely to be a se-
lected subpopulation.

This article highlights the importance of 
distinguishing differential exposures and dif-
ferential impacts in analyzing social stratifica-
tion in the experience of disruption in child-
hood. The characterization of differential 
exposure to floods for different marginalized 
groups shows that differences are significant—
by caste or religious group, with marginalized 
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Table 5. Coefficient Estimates from OLS Regression of Age-Standardized Reading Skills 

(1)  
Main Effects

(2)  
Flood 

Interactions

(3)  
Village Fixed 

Effects 
(Preferred)

(4)  
Flood 

Interactions + 
Grade-for-Age

Main effects
Flood exposure

Village flood exposure (ref.: no floods) –0.118***
(0.025)

–0.133
(0.244)

–0.023
(0.248)

State flood index –0.255***
(0.071)

–0.110
(0.085)

0.000
(.)

0.143+

(0.083)
Demographic characteristics

Female (ref.: male) –0.031
(0.022)

–0.028
(0.027)

–0.028
(0.028)

–0.042
(0.026)

Age –0.005
(0.010)

–0.012
(0.013)

0.003
(0.013)

0.022+

(0.012)
Caste-religion (ref.: Hindu Upper Castes)

Hindu Other Backward Castes –0.006
(0.035)

0.019
(0.043)

–0.060
(0.054)

0.072+

(0.041)
Hindu Scheduled Castes –0.212***

(0.039)
–0.185***
(0.047)

–0.283***
(0.057)

–0.179***
(0.045)

Scheduled tribe or Indigenous –0.307***
(0.049)

–0.257***
(0.056)

–0.287***
(0.082)

–0.229***
(0.055)

Muslim –0.219***
(0.044)

–0.208***
(0.054)

–0.098
(0.080)

–0.108*
(0.052)

Other –0.221+

(0.130)
–0.224
(0.139)

–0.551**
(0.201)

–0.197
(0.135)

Socioeconomic status
Income quintiles (ref.: poorest quintile)

Second quintile 0.051
(0.031)

0.007
(0.039)

0.003
(0.042)

0.023
(0.037)

Third quintile 0.045
(0.033)

0.028
(0.041)

0.033
(0.044)

0.042
(0.039)

Fourth quintile 0.066+

(0.036)
0.002

(0.044)
–0.033
(0.051)

0.050
(0.043)

Richest quintile 0.162***
(0.042)

0.162**
(0.050)

0.101+

(0.058)
0.237***

(0.048)
Agricultural household (ref.: non-

agricultural household)
–0.034
(0.023)

–0.019
(0.028)

0.060+

(0.034)
–0.020
(0.027)

Mother’s education (grades) 0.043***
(0.003)

0.040***
(0.004)

0.035***
(0.005)

0.032***
(0.004)

Father’s education (grades) 0.029***
(0.003)

0.028***
(0.004)

0.024***
(0.004)

0.024***
(0.004)

Educational progress
Grade-for-age 0.540***

(0.031)

Village flood interactions
Flood exposure

State flood index –0.509**
(0.158)

–0.511***
(0.155)
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Demographic characteristics
Female –0.002

(0.047)
–0.082+

(0.047)
–0.010
(0.045)

Age 0.022
(0.022)

–0.027
(0.022)

0.013
(0.021)

Caste-religion
Hindu Other Backward Castes –0.074

(0.076)
0.042

(0.092)
–0.130+

(0.074)
Hindu Scheduled Castes –0.075

(0.084)
0.052

(0.101)
–0.094
(0.081)

Scheduled Tribe or Indigenous –0.211+

(0.114)
–0.185
(0.161)

–0.192+

(0.110)
Muslim –0.018

(0.095)
–0.069
(0.130)

–0.020
(0.092)

Other 0.169
(0.400)

0.355
(0.498)

0.159
(0.386)

Socioeconomic status
Income quintiles

Second quintile 0.105
(0.064)

0.063
(0.068)

0.084
(0.062)

Third quintile 0.029
(0.069)

–0.096
(0.075)

0.020
(0.066)

Fourth quintile 0.193*
(0.079)

0.147+

(0.088)
0.132+

(0.076)
Richest quintile –0.035

(0.094)
0.019

(0.106)
–0.162+

(0.091)
Agricultural household –0.048

(0.049)
–0.080
(0.057)

–0.076
(0.047)

Mother’s education (grades) 0.010
(0.007)

0.008
(0.008)

0.005
(0.007)

Father’s education (grades) 0.002
(0.007)

0.008
(0.007)

0.003
(0.006)

Educational progress
Grade-for-age 0.090+

(0.053)
Constant –0.083

(0.112)
–0.053
(0.135)

–0.148
(0.111)

–0.981***
(0.141)

N 7,284 7,284 7,284 7,284
R2 0.121 0.125 0.398 0.184
Akaike information criterion 19,772.461 19,769.331 17,039.803 19,270.257
Bayesian information criterion 19,889.649 19,989.921 17,239.713 19,504.634

Source: Authors’ calculations based on Indian Human Development Survey (Desai, Vanneman, and 
NCAER 2019).
Note: Standard errors in parentheses. Coefficients are weighted using attrition weights calculated 
based on test response propensities.
+ p < .1; * p < .05; ** p < .01; *** p < .001

Table 5. (continued) 

(1)  
Main Effects

(2)  
Flood 

Interactions

(3)  
Village Fixed 

Effects 
(Preferred)

(4)  
Flood 

Interactions + 
Grade-for-Age
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Hindu castes and Muslims more exposed; by 
socioeconomic status, with children from 
poorer households with parents with less edu-
cation more exposed; and by major income 
source, with agricultural households some-
what more exposed. In short, we show substan-
tial evidence of differential exposures across 
many of the key stratifiers in Indian society. 
Findings demonstrate a lack of significant dif-
ferences in exposure by gender or age.

In contrast, the estimation of effect hetero-
geneity of flood exposure tells a slightly differ-
ent story. Our preferred village fixed-effects 
specifications finds the following three signifi-
cant (in some cases marginally significant) 
flood-social group interactions: flood effects on 
increasing grade-for-age are greater for poorer 
income quintiles; flood effects reduce math 
skills more for girls and poorer households; 
and flood effects reduce reading skills more for 
girls but the fourth income quintile is protec-
tive. In these estimates for the three educa-
tional outcomes, age, caste-religion, agricul-
tural main income source, and parental 
education do not significantly interact with 
flood exposure. Overall, the number of interac-
tions is limited and many of the significant 
ones are not very large in magnitude. In short, 
although marginalized children are dispropor-
tionately likely to experience floods, relative to 
other rural children, systematic evidence is less 
of disproportionate educational penalties rela-
tive to the penalties other children face when 
floods do occur. In other estimates, we investi-
gate the possibility that grade-for-age is a 
mechanism for the impacts of floods on learn-
ing, but only find marginally significant coef-
ficient estimates for reading and not for math.

This study has limitations. The data used 
permit estimates of associations, not of causal 
effects.4 Flood exposure may be operating as a 
proxy, in part for a constellation of other asso-
ciated factors that make some children more 
vulnerable, though we control for a number of 
observed variables and, in our preferred esti-
mates, for unobserved village characteristics. 
Moreover, the outcome variables pertain only 

to grade-for-age and to fairly limited categorical 
indicators of basic mathematics and reading, 
not to more nuanced learning or to more ad-
vanced learning. Finally, it is important to ac-
knowledge that these findings likely underrep-
resent the scale of disparities across all children 
in India, because urban children as a group en-
joy educational and economic advantages and 
our sample focuses on disparities within the 
rural population.

Nevertheless, this study contributes to a 
very limited literature about flood exposure 
and education by analyzing the case of India—
a LMIC with the largest population of school-
age children in the world. Findings suggest the 
need to better understand the impacts of flood-
ing on educational outcomes among marginal-
ized populations in other LMICs as well as in 
high-income countries (Azevedo et al. 2021; EPA 
2021; Lieberman-Cribbin et al. 2021). Findings 
also highlight the need for further efforts to 
identify causal relations and mitigating factors. 
One policy implication is that effective strate-
gies need to be designed, piloted, and imple-
mented to minimize disproportionate expo-
sure and its adverse educational outcomes for 
marginalized children—both in LMICs such as 
India and in high-income countries (EPA 2021; 
Kousky 2016; World Bank 2019). The effective-
ness of such strategies in LMICs could have im-
portant implications for the composition—that 
is, development versus disaster relief—and the 
amount of aid flows from high-income coun-
tries and international organizations to LMICs.
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Prenatal wildfire exposure is associated with 
poorer infant health (see Amjad et al. 2021 for 
a review; Jayachandran 2009; Requia et al. 
2022), but less is known about why. The asso-
ciation could reflect air quality, stress, or selec-
tive exposure to wildfires. Mixed evidence in 
existing research could reflect a number of lim-
itations, including bias due to sample exclu-
sions and confounding (Amjad et al. 2021), as 
well as potential heterogeneous effects by ma-
ternal socioeconomic status (SES) (Cozzani, 
Triventi, and Bernardi 2022).

Wildfires are increasing in frequency and in-

Unequal Effects of Wildfire 
Exposure on Infant Health by 
Maternal Education, 
1995–2020
Emily R auscher a nd Xin ya n Cao

Using National Vital Statistics Birth and Fetal Death Data from 1995 to 2020 linked to county-level informa-
tion on wildfires, we use variation in wildfire timing to examine how effects of wildfire exposure on infant 
health vary by maternal education. Results indicate that wildfire exposure increases the likelihood of low 
birth weight and fetal death, but effects vary by both trimester and maternal education. Mediation analyses 
suggest the variation by maternal education reflects selective survival and unequal sensitivity, rather than 
differential parental response to wildfires. In addition, mediation analyses suggest that maternal behaviors 
explain a greater share of the relationship between wildfire exposure and infant health than air quality. 
Wildfires may therefore reduce infant health through stress.

Keywords: wildfires, infant health, fetal death, inequality
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tensity in the United States (Dennison et al. 
2014; Halofsky, Peterson, and Harvey 2020). The 
increasing prevalence of wildfires in more ar-
eas of the United States makes understanding 
their health and inequality implications urgent 
and relevant for a growing swathe of the coun-
try. We contribute to existing research by, first, 
examining wildfires throughout the United 
States from 1995 to 2020 to include a more rep-
resentative sample than studies that limit anal-
ysis to one location or time period; second, in-
cluding births from the full distribution of 
health outcomes to avoid potential exclusion 
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bias (Amjad et al. 2021); third, examining het-
erogeneous effects by maternal SES and con-
ducting mediation analyses to understand 
mechanisms; and, fourth, examining effects on 
fetal death to explicitly examine selective sur-
vival.

We use National Vital Statistic Birth Data 
for 1995 through 2020 linked to county-level 
wildfire and air quality data to examine how 
the relationship between wildfire exposure 
and infant health varies by maternal educa-
tion—a key SES indicator that is consistently 
associated with infant health. We examine sev-
eral potential mediators, including prenatal 
care and health behaviors, to help understand 
that variation. We address two research ques-
tions: Does the relationship between prenatal 
wildfire exposure and infant health vary by 
maternal education? Do prenatal care or 
health behaviors explain variation by maternal 
education?

Baseline infant health and access to care 
could vary by local risk of wildfires, which 
would bias naïve estimates of the relationship 
between wildfire exposure and infant health. 
We use two strategies to address this concern. 
First, we use fixed-effects models to adjust for 
stable differences in infant health between 
counties and national changes in infant health 
over time. Second, we use geocoded wildfire 
data and take advantage of variation in their 
timing to estimate causal effects of wildfire ex-
posure on infant health.

To preview our results and consistent with 
existing work, wildfire exposure during preg-
nancy is related to poorer infant health. Using 
variation in wildfire timing within counties, we 
find that effects of wildfire exposure vary by 
both trimester and maternal education, with 
more negative effects among low-SES mothers 
exposed during the second trimester. These re-
sults hold under a series of sensitivity analyses, 
including controlling for air quality and sea-
sonality of births and assuming all pregnancies 
last nine months. Estimated effects on fetal 
death and mediation analyses suggest that the 
variation by maternal education could partly 
reflect selective survival and unequal sensitiv-
ity, rather than differential parental response 
to wildfires.

Background
Exposure to environmental toxins, including 
air pollution and wildfires, has negative impli-
cations for health at every life stage through 
multiple and compounding effects on the im-
mune, neurological, and endocrine systems 
(Torche, Fletcher, and Brand 2024, this issue; 
Crinnion 2000; Sexton et al. 1992). Exposure to 
environmental toxins or insults are particularly 
harmful during early life and even during preg-
nancy (Conley and Bennett 2000; Goosby 2013; 
Haas 2008; Palloni 2006; Pizzorno and Murray 
2020). For example, lead exposure during child-
hood has been linked to cognitive impairment 
and lower test scores in adolescence and adult-
hood (Aizer et al. 2018; Bellinger et al. 1991; Ma-
zumdar et al. 2011). Flood exposure among ru-
ral, school-age children in India is related to 
lower math and reading skills (Khalid et al. 
2024, this issue). Similarly, exposure to famine 
in utero has been linked to chronic health 
problems, including obesity, cardiovascular 
problems, and cognitive functioning later in 
life (de Rooji et al. 2010; Roseboom, de Rooji, 
and Painter 2006; Schulz 2010).

Exposure to environmental shocks has neg-
ative implications for infant health through 
multiple pathways and the effects can vary de-
pending on the timing of exposure during preg-
nancy. For example, exposure to an earthquake 
during gestation reduced infant health through 
maternal stress, but only among those exposed 
during the first trimester of pregnancy (Torche 
2011). Exposure to iron mining residues due to 
a collapsed dam during the third trimester re-
duced infant birth weight and increased infant 
mortality (Carrillo et al. 2020).

Air pollution is one potential mechanism 
(Currie, Neidell, and Schmieder 2009; Ritz et al. 
2007, 2000; Liu et al. 2003; Maisonet et al. 2001; 
Rogers et al. 2000; Ritz and Yu 1999; Lee et al. 
2003). In addition to air pollution, wildfires could 
also influence infant health through other mech-
anisms, such as maternal stress, pregnancy com-
plications, and disrupted prenatal care, family, 
and work routines. Wildfires increase the risk of 
maternal PTSD-like symptoms and maternal 
stress over family separation, childcare, and 
strained spousal relationships (Verstraeten et al. 
2021; Bremault-Phillips et al. 2020). Maternal 
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1. Online appendix material can be found at https://www.rsfjournal.org/content/10/1/255/tab-supplemental.

stress is also related to pregnancy complications, 
such as hypertensive disorders, and may cause 
premature delivery (Currie and Rossin-Slater 
2013; Oni et al. 2015). Finally, wildfires can limit 
pregnant women’s physical mobility and disrupt 
their routines, roles, and occupational schedules 
(Pike et al. 2022).

Poor infant health has long-term conse-
quences, resulting in higher risk of disability, 
mortality, and poor health later in life as well 
as lower educational and labor-market out-
comes (de Jong et al. 2012; Swamy, Ostbye, and 
Skjaerven 2008; Aizer et al. 2018; Bellinger et al. 
1991; Mazumdar et al. 2011; Baranowska-Rataj 
et al. 2022). Poor infant health, including low 
weight births, are also expensive, with one un-
derweight hospital birth costing approximately 
$24,000 more than a normal weight birth 
(America’s Health Rankings 2021). Exposure to 
wildfires and other air pollution is increasing, 
making it important to understand how to mit-
igate their effects on infant health.

Variation in Environmental 
Effects on Infant Health
The effects of environmental insults on infant 
health can vary depending on factors other 
than timing of exposure, particularly parental 
socioeconomic status. Socioeconomic status 
could alter the effects of environmental insults 
through variation in exposure, sensitivity, sur-
vival, or parental responses (Cozzani, Triventi, 
and Bernardi 2022).

Effects could be larger among low-SES in-
fants if mothers are exposed to more wildfires 
or poorer air quality because of the proximity, 
duration, or intensity of wildfires. People with 
fewer resources are exposed to more air pollu-
tion than higher-SES populations at home and 
at work (Tessum et al. 2021, 2019; Ferguson et 
al. 2020; Hajat, Hsia, and O’Neill 2015). How-
ever, exposure to wildfires may be more equal 
because wildfires occur in areas where those 
across the SES distribution are likely to live, in-
cluding suburban and rural areas. We assess 
exposure rates by SES in our sample and find 
relatively similar exposure rates (see tables A.3 
and A.4 in the online appendix).1

When exposure is equal, negative effects of 
wildfire exposure may still be stronger among 
low-SES infants because of higher sensitivity or 
lower resilience among low-SES mothers. For 
example, low-SES mothers may have more se-
vere pre-existing conditions and risk factors, 
including exposure to chronic stress, that in-
crease the likelihood of negative health out-
comes from stress or poor air quality (Torche 
2018; Martins et al. 2004; Turner and Avison 
2003; Prescott et al. 2003; Chen, Krewski, and 
Dales 2001; Jerrett et al. 2004; Phelan and Link 
2005). Alternatively, exposure to higher air pol-
lution or stress could have more detrimental 
effects among higher-SES mothers because of 
lower resilience or higher sensitivity from lim-
ited earlier exposure (Genereux et al. 2008; 
Feder, Nestler, and Charney 2009; Cagney et al. 
2016).

Low-SES mothers have fewer resources 
available to avoid wildfires, avoid poor air qual-
ity days, access health care to prevent and ad-
dress health concerns, and reduce stress 
through healthy coping mechanisms (Link and 
Phelan 1995; Phelan and Link 2005; Torche 
2018; Elo 2009). This perspective suggests that 
those with higher SES have a flexible set of re-
sources—money, knowledge, time—that they 
leverage to maintain better health as the policy 
and environmental context change (Torche, 
Fletcher, and Brand 2024, this issue; Link and 
Phelan 1995). In the case of wildfires, effects 
could be larger among low-SES mothers if they 
are less able to access prenatal care or stay in-
doors on unhealthy days (House et al. 1990; 
House 2002; Lieberson 1985; Link and Phelan 
1995; Preston and Taubman 1994; Zeng, Gu, and 
Land 2007).

Exposure to environmental insults, includ-
ing wildfires, could increase the chances of fe-
tal death, resulting in the survival of healthier 
and more robust infants. If wildfires increase 
fetal death, then their negative effects on infant 
health would be underestimated when examin-
ing only live births because the resulting births 
are healthier (Bharadwaj et al. 2013). Selective 
survival could help explain varying effects by 
SES if wildfires have different effects by both 

https://www.rsfjournal.org/content/10/1/255/tab-supplemental
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maternal SES and the timing of exposure. For 
example, environmental insults could increase 
the likelihood of fetal death early in pregnancy 
for low-SES births, leaving healthier low-SES 
fetuses relative to high-SES fetuses. This form 
of selective survival would predict negative 
health effects of early exposure for low-SES 
pregnancies, followed by weaker effects of later 
exposure among low-SES pregnancies. Because 
high-SES pregnancies are less selected, selec-
tive survival would predict more negative 
health effects of late-pregnancy exposure 
among high-SES births. Because most studies 
examine live births, little research has directly 
examined selective survival as a potential expla-
nation for varying effects of environmental in-
sults (Cozzani, Triventi, and Bernardi 2022).

Wildfires vary in their timing and location. 
The increasing prevalence of wildfires in more 
areas of the United States makes understand-
ing their health implications urgent and rele-
vant for a growing swathe of the country (Den-
nison et al. 2014; Halofsky, Peterson, and 
Harvey 2020). As wildfires occur in more areas 
throughout the country, it is becoming difficult 
for women across the SES distribution to avoid 
them entirely. We use variation in wildfire tim-
ing to estimate effects of wildfire exposure on 
infant health. We build on work by Marco Coz-
zani, Moris Triventi, and Fabrizio Bernardi 
(2022) and Florencia Torche and Andres Villar-
real (2014) by explicitly examining mecha-
nisms, including selective survival, to under-
stand variation in effects of environmental 
insults by maternal SES. Based on this review, 
we pose two hypotheses:

Hypothesis 1: Wildfire exposure has nega-
tive effects on infant health outcomes.

Hypothesis 2: The negative health effects of 
wildfire exposure are larger for less-educated 
mothers.

Methods
Mothers with more resources, including educa-
tion and health knowledge, are more likely to 
live in counties with higher-quality air and less 
pollution (House et al. 1990; House 2002; Li-
eberson 1985). Rates of prenatal exposure to 
wildfires are relatively similar by SES (see tables 

A.3 and A.4), but baseline differences in local 
air quality, health-care access, or other re-
sources could bias naïve estimates of the rela-
tionship between wildfire exposure and infant 
health. To address such differences, we limit 
the main analyses to counties with a Class G 
wildfire (those that burned at least five thou-
sand acres), taking advantage of variation in 
the timing of wildfires and the timing of expo-
sure relative to conception. We use fixed-effects 
models to adjust for stable differences in infant 
health between counties and geocoded wildfire 
data to test whether infant health changes with 
wildfire exposure within the same county.

Data
National Vital Statistics System (NVSS) birth 
data provide administrative infant health and 
prenatal care information for each live birth in 
the United States and include information on 
maternal education and county of residence. 
We use restricted NVSS data, which include ma-
ternal county of residence. We take a 10 percent 
random sample of singleton births, with infor-
mation about infant health and maternal char-
acteristics, born each year from 1995 to 2020. 
We limit analyses to singleton births because 
multiple births (such as twins or triplets) are 
not randomly distributed by maternal educa-
tion and have lower measures of infant health.

NVSS fetal death data provide information 
about fetal deaths (pregnancies that did not re-
sult in a live birth, also called stillbirths or mis-
carriages) in the United States, which we use to 
examine potential selective survival. Fetal 
death data include information about maternal 
education and county of residence in the re-
stricted data, but do not include induced ter-
minations of pregnancy (abortions) and in 
most states do not include deaths early in preg-
nancy (before twenty weeks of gestation or less 
than 350 grams). We use all singleton fetal 
deaths and, because we take a 10 percent ran-
dom sample of live births but not of deaths, we 
assign a weight of ten to each sampled birth 
observation and a weight of one to each death 
observation for analyses examining fetal death. 
Maternal education is not available between 
2007 and 2013, so analyses examining fetal 
death include those from 1995 to 2006 and from 
2014 to 2020.
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We link individual NVSS birth and fetal 
death data to county-level data on air quality 
and wildfire timing and severity using county 
Federal Information Processing System (FIPS) 
codes for maternal county of residence. Air 
Quality Index (AQI) data provide annual 
county-level data on air quality from the U.S. 
Environmental Protection Agency (EPA) for 
1995 through 2020 (EPA 2021). AQI values are 
based on daily information recorded from 
monitors throughout the United States. In the 
time period we examine, EPA provides AQI data 
for approximately half (47 percent) of U.S. coun-
ties. These monitors record particulates and 
toxic gases or matter in the air. The EPA reports 
annual county-level air quality statistics, in-
cluding 90th percentile and maximum AQI and 
the number of unhealthy days in a county dur-
ing the year. Higher AQI values indicate higher 
pollution and lower quality air. According to 
the EPA, AQI values between 0 and 50 are good 
and those above 50 are unhealthy to varying 
degrees.

Wildfire data are from Monitoring Trends in 
Burn Severity (MTBS 2022), which is conducted 
by the U.S. Geological Survey Center for Earth 
Resources Observation and Science and the 
USDA Forest Service Geospatial Technology 
and Applications Center. MTBS data provide 
information about the location, timing, and 
burn severity of large fires throughout the 
United States, including fires that burn at least 
five hundred or one thousand acres in the east-
ern and western United States, respectively. 
Wildfire locations are geocoded using ArcGIS 
Pro, spatially joined to the county in which they 
began, and linked to NVSS and EPA data using 
county FIP codes. To focus on the most severe 
wildfire in each county-year, we include wild-
fires that burned the largest number of acres in 
each county-year from 1995 to 2020. We further 
focus our analyses on Class G fires that burn at 
least five thousand acres. This results in a sam-
ple of 2,890 large wildfires across county-years 
from thirty-seven states, with multiple wildfires 
in counties over time (only 237 counties had 
one wildfire over the period examined). To al-
low event study analyses, we link wildfire data 
to the 10 percent random sample of singleton 
births in the same county in the year before, 
the year of, and the year after the wildfire, yield-

ing a sample of 1,389,357 births. Figure A.1 
shows the distribution of wildfire severity by 
month and by year. These figures show increas-
ing severity over years as measured by the num-
ber of acres burned and percent of county acres 
burned. Wildfires that started in September are 
the most severe, potentially because they occur 
in the dry period following summer.

Measures
Primary dependent variables are based on 
NVSS birth and fetal death data and measured 
as low birth weight (less than 2,500 grams) and 
fetal death. The low birth weight threshold 
identifies infants at high risk for poor health in 
childhood and later life (Conley et al. 2003; 
Johnson and Schoeni 2011; Institute of Medi-
cine 2003). Fetal death (also called stillbirth or 
miscarriage) allows explicit examination of se-
lective survival and is an indicator for whether 
the observation is a live birth (in the NVSS birth 
data) or did not result in a live birth (in the fetal 
death data). Fetal death and low birth weight 
are not mutually exclusive and approximately 
81 percent of fetal deaths are also low birth 
weight. Sensitivity analyses examine preterm 
birth (less than thirty-seven weeks), birth 
weight (grams), gestational length (weeks), and 
intrauterine growth restriction (under the 10th 
percentile of birth weight for gestational age) 
to examine continuous outcome measures and 
to allow for downward trends in birth weight 
over time (Oken et al. 2003). Gestational length 
is based on last missed period before 2014 and 
obstetric estimate since 2014.

The primary independent variables are in-
dicators for wildfire exposure during the first, 
second, or third trimester. Exposure timing is 
measured based on wildfire start date and 
county, maternal county of residence, and es-
timated conception date, calculated as birth 
date minus gestational length. First trimester 
exposure is coded 1 if a wildfire started in the 
mother’s county of residence during the first 
three months of gestation and 0 otherwise. Sec-
ond trimester exposure indicates whether a 
wildfire started during months four through six 
of gestation, and third trimester exposure indi-
cates whether a wildfire started after six 
months of gestation and before birth. Date of 
conception is measured with error, but measur-



2 6 0 	 d i s pa r a t e  e ff  e c t s  o f  d i s r u p t i v e  e v e n t s  o n  c h i l d r e n

r s f :  t h e  r u s s e l l  s a g e  f o u n d a t i o n  j o u r n a l  o f  t h e  s o c i a l  s c i e n c e s

ing wildfire exposure by counting backward 
from birth date is biased due to variation in 
gestational length (Currie and Rossin-Slater 
2013). Premature births could be inaccurately 
coded as exposed when calculating wildfire ex-
posure based on birth date. We calculate con-
ception month since wildfire ignition date to 
compare infant health over time relative to the 
wildfire.

Wildfire severity is measured as the number 
of acres burned and the percent of acres burned 
in the county. Main analyses are limited to 
Class G wildfires that burn at least five thou-
sand acres. Sensitivity analyses examine effects 
of more severe wildfires that burn more than 
the median percent of county acres (2 percent) 
or at least ten thousand acres. The data do not 
include duration or containment date, but du-
ration would be measured with error even with 
this information because wildfires can con-
tinue burning after they are fully contained 
(Thompson et al. 2017; Reimer, Thompson, and 
Povak 2019). The average wildfire duration in 
western U.S. forest areas is fifty-two days (West-
erling 2016, 7), but average duration is likely 
longer for the fires in our study, because we ex-
amine the most severe Class G fire in each 
county and year.

We measure socioeconomic status using ma-
ternal education. NVSS birth data do not in-
clude a measure of family income. Maternal 
education provides a measure of socioeco-
nomic status that strongly predicts health (Elo 
2009; Harding, Morris, and Hughes 2015; Mon-
tez et al. 2019). We stratify the sample and ex-
amine birth outcomes separately by maternal 
education level: less than a high school degree, 
high school degree, some college, and at least 
a four-year college degree. Controls include 
maternal race-ethnicity (mutually exclusive cat-
egories for Black, American Indian, Asian, La-
tina, or White), maternal age, marital status, 
and whether the infant is male.

Potential mechanisms for the relationship be-
tween infant health and wildfires include pre-
natal care, maternal health behaviors, and air 
quality. We measure prenatal care using indica-
tors for receipt of any prenatal care, receipt of 
care in the first trimester, and number of pre-
natal visits. Measures of maternal health be-
havior include indicators for smoking during 

pregnancy, number of daily cigarettes during 
pregnancy, and weight gain during pregnancy. 
These measures are not available in all years; 
we examine multiple measures to check for 
consistency across potential mechanisms and 
to allow for potential variation in health-care 
needs and behaviors. AQI is the air quality mea-
sure used by the Environmental Protection 
Agency and ranges from 0 to 500, with higher 
values indicating higher air pollution (EPA 
2021). We use county-year maximum AQI, 90th 
percentile AQI, and the number of unhealthy 
days to measure exposure to poor air quality in 
each year for each county. These measures are 
logged to reduce skewness.

Analyses
We follow previous research and use an event 
study design to compare birth outcomes for 
those exposed to a wildfire during gestation 
with those born shortly before or conceived 
shortly after the wildfire in the same area (Hol-
stius et al. 2012). We improve on existing work 
in three ways. First, we examine wildfires 
throughout the United States between 1995 and 
2020 to include a more representative sample 
than studies that limit analysis to one location 
or time period. Second, we include births from 
the full distribution of health outcomes rather 
than exclude births below a certain weight or 
gestational length (a common limitation iden-
tified in a review by Amjad et al. 2021). Third, 
we examine effects on fetal death to explicitly 
examine selective survival. Including fetal 
deaths provides a more complete distribution 
of infant health outcomes by including preg-
nancies that did not result in a live birth and 
allows us to examine whether varying effects by 
maternal education reflect unequal chances of 
survival.

We limit analyses to counties with a wildfire 
because mothers and infants in those counties 
could differ from those in other counties on 
baseline health conditions and ability to re-
spond to environmental insults. In each 
county-year with a wildfire, we limit analyses to 
births conceived twenty-one months before to 
twelve months after the wildfire start date. This 
sample includes births likely exposed during 
gestation (conceived approximately zero to 
nine months before the wildfire start date), as 
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well as those conceived another twelve months 
before and twelve months after the wildfire 
start date. Equation 1 predicts individual infant 
health (i) in each birth year (t) and birth month 
(m), in each county of maternal residence (j), 
with wildfire exposure, fixed effects for birth 
month, year, and county, and controls (Xijtm) for 
individual characteristics (sex of the infant, pa-
rental marital status, maternal age and race/
ethnicity, and estimated conception date). 
County fixed effects account for stable county 
differences in infant health, and month and 
year fixed effects address nationwide changes 
in infant health over time. Robust standard er-
rors adjust for county clustering in all models.

LBWijtm = �a + β1Tri1ijtm + β2Tri2ijtm + β3Tri3ijtm  
+ Countyj + Yeart + Monthm  
+ Xijtm + εijtm� (1)

The coefficients of interest (β1, β2, and β3) es-
timate the relationship between wildfire expo-
sure and timing and the likelihood of low birth 
weight (LBW). We stratify the sample to fit 
models separately for each level of maternal 
education and then compare coefficients by 
maternal education.

Estimates rely on within-county variation in 
exposure across birth cohorts and within-
cohort variation in exposure across counties. 
We fit models with and without controls and 
add controls for time-varying county-level char-
acteristics (unemployment rate, poverty rate, 
median income) to account for local economic 
changes that could influence infant health.

When predicting indicators for low birth 
weight and fetal death, positive coefficients for 
wildfire exposure would be consistent with hy-
pothesis 1, suggesting more negative health 
outcomes from wildfire exposure. We test for 
significant differences between wildfire expo-
sure coefficients by maternal education using 
z tests (Clogg et al. 1995). For example, to test 
for different effects of first trimester exposure 
by education, we calculate z statistics (z = 
β<HS – βBA/√SE 2

<HS + SE 2
BA ), where β<HS indicates 

the estimated effect of first trimester exposure 
among births to mothers with less than high 
school and βBA indicates the estimated effect of 
first trimester exposure among births to moth-
ers with at least a bachelor’s degree. If these z 

statistics are positive and statistically signifi-
cant, they would support hypothesis 2, that 
negative health effects of wildfire exposure are 
larger for less-educated mothers.

We repeat analyses controlling for air qual-
ity, wildfire severity (acres burned), and county 
economic characteristics to address potential 
unequal exposure and varying contexts. Be-
cause higher SES women are more likely to 
plan births at certain times of the year (Buckles 
and Hungerman 2013; Torche and Corvalan 
2010), we calculate six- and twelve-month peri-
odicity measures (following Torche and Corva-
lan 2010) and repeat analyses when controlling 
for these seasonality measures. Finally, as 
women with longer pregnancies have a higher 
chance to be exposed to wildfires (Currie and 
Rossin-Slater 2013), we repeat the analyses 
when assuming a nine-month gestation period 
for all births.

Results
Table A.1 provides descriptive statistics for the 
10 percent random sample of singleton births 
from 1995 to 2020. According to the CDC, rates 
of low birth weight and preterm birth in 2020 
were 7 percent and 8 percent for singleton 
births (Osterman et al. 2022, 7). In our random 
sample including earlier years, low birth weight 
and preterm birth rates were comparable, at 6 
percent and 10 percent, respectively. Consistent 
with previous studies (Rauscher 2020; Rauscher 
and Rangel 2020; Aizer and Currie 2014), moth-
ers with higher levels of education give birth to 
healthier infants, on average. For example, 
rates of low birth weight are 6 percent among 
mothers with less than a high school degree, 
but 4 percent among mothers with at least a 
bachelor’s degree.

Table 1 presents estimates of the effects of 
wildfire exposure on infant health among all 
births in the sample, specifically, births in 
counties with Class G wildfires that burned at 
least five thousand acres, conceived twenty-one 
months before to twelve months after the wild-
fire start date. Estimates indicate that infants 
who are exposed to a wildfire in their second or 
third trimester are about 0.2 percent more 
likely to be low birth weight than those born to 
mothers in the same county but conceived ear-
lier or later relative to the wildfire. With approx-
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imately 3.6 million births per year in the United 
States and about 4 percent exposed to a wildfire 
in their second or third trimester, this slight 
increase in the rate would amount to about 288 
additional LBW infants. Each underweight hos-
pital birth costs approximately $24,000 more 
than a normal weight birth, resulting in an es-
timated annual cost of nearly $7 million (Amer-
ica’s Health Rankings 2021).

Exposure in the third trimester increases the 
likelihood of preterm birth by 0.2 percent and 
fetal death by 0.04 percent. Results in table 1 
are thus consistent with hypothesis 1 and sug-
gest negative infant health effects of wildfire 
exposure, especially exposure late in preg-
nancy. These estimates hold when controlling 

for seasonality and air quality, suggesting that 
effects are not driven by air quality or selective 
birth timing alone. Effects on fetal death sug-
gest selective survival could underestimate ef-
fects in naïve analyses examining only live 
births.

Variation by Maternal Education
Table 2, panel A presents estimates predicting 
the likelihood of low birth weight separately by 
maternal education. Among births to mothers 
with less than a high school degree, wildfire 
exposure during the second trimester consis-
tently increases the chances of low birth weight 
by about 0.5 percent. However, exposure during 
the third trimester has no effect for mother 

Table 1. Estimated Relationship Between Wildfire Exposure and Infant Health

Low Birth Weight Preterm Fetal Death

Limited to Live Births
Trimester 1 0.0007 (0.0006) –0.0016* (0.0008)
Trimester 2 0.0021* (0.0009) 0.0007 (0.0017)
Trimester 3 0.0016* (0.0007) 0.0018* (0.0007)
N 681,015 681,015

Including Fetal Deaths
Trimester 1 0.0008 (0.0006) –0.0016* (0.0008) 0.0002 (0.0002)
Trimester 2 0.0021* (0.0009) 0.0008 (0.0017) –0.0000 (0.0001)
Trimester 3 0.0017* (0.0007) 0.0016* (0.0007) 0.0004** (0.0001)
N 691,309 692,293 692,293

Controlling for Seasonality
Trimester 1 0.0008 (0.0006) –0.0016* (0.0008) 0.0002 (0.0002)
Trimester 2 0.0021* (0.0009) 0.0008 (0.0017) –0.0000 (0.0001)
Trimester 3 0.0017* (0.0007) 0.0016* (0.0007) 0.0004** (0.0001)
N 691,309 692,293 692,293

Controlling for Air Quality
Trimester 1 0.0009 (0.0006) –0.0016 (0.0008) 0.0003 (0.0002)
Trimester 2 0.0021* (0.0009) 0.0011 (0.0017) –0.0000 (0.0001)
Trimester 3 0.0018* (0.0007) 0.0020** (0.0007) 0.0004* (0.0002)
N 652,441 653,304 653,304

Source: Authors’ tabulation using CDC (1995–2020); EPA (2021); MTBS (2022).
Note: Sample includes births and fetal deaths conceived 21 months before to 12 months after the larg-
est county Class G wildfire within one year, with AQI data in models controlling for air quality, and ex-
cluding years without maternal education in fetal death data (2007–2013). All models control for ma-
ternal age, parental marital status, infant sex, estimated conception date (month, year), and fixed 
effects for month of birth, year of birth, and county of maternal residence. Robust standard errors ad-
justed for county clustering in parentheses. 
+ p < .1; * p < .05; ** p < .01
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with less than high school. In contrast, expo-
sure during the third trimester consistently in-
creases the likelihood of low birth weight by 0.4 
percent among mothers with a bachelor’s de-
gree. Coefficients among mothers with less 
than high school and a bachelor’s degree are 
significantly different for both second and 
third trimester exposure. The unequal impact 
of wildfire severity on likelihood of low birth 
weight by maternal education is shown in fig-
ure 1. These results hold when controlling for 
seasonality or air quality and when including 
fetal deaths (pregnancies that did not result in 
a live birth). Estimates predicting the likeli-
hood of preterm birth are shown in table A.5.

These estimates are small and births to 
mothers with less than high school account for 
only about 10 percent of annual births in the 
United States. Based on estimated effects of ex-
posure in the first and second trimesters (0.16 
percent + 0.48 percent = 0.64 percent), and av-
erage exposure in our sample (5 percent among 
those with less than high school in first and 
second trimesters), wildfires are estimated to 
increase the number of underweight births just 
to mothers with less than high school by about 
117 (3,664,292 births in 2021 × 0.10 proportion 

less than high school × 0.05 × 0.0064 = 117). If 
each underweight birth costs an additional 
$24,000 (America’s Health Rankings 2021), even 
this relatively small increase would represent 
nearly $3 million in annual hospital costs. 
Births to mothers with a bachelor’s degree 
make up nearly a quarter of births and based 
on estimates of third trimester exposure (0.4 
percent), wildfires are estimated to increase the 
number of underweight births to mothers with 
a bachelor’s degree by about 110 (3,664,292 
births in 2021 × 0.25 proportion bachelor’s de-
gree x 0.03 × 0.004 = 110), resulting in about $2.5 
million in annual hospital costs.

Table 2, panel B presents estimates predict-
ing the likelihood of fetal death separately by 
maternal education. Estimates (shown in fig-
ure 2) suggest that wildfire exposure in the 
third trimester increases the likelihood of fetal 
death by about 0.03 percent to 0.04 percent at 
all levels of maternal education. Exposure dur-
ing the second trimester increases the likeli-
hood of fetal death, but only among mothers 
with less than high school and these estimates 
are not significant. Estimates are consistent 
when controlling for seasonality and air qual-
ity.

Figure 1. Predicted Effect of Wildfire Exposure on Likelihood of Low Birth Weight

Source: Authors’ tabulation.
Note: Figures are coefficients from table 2, panel A. Error bars indicate 95 percent confidence intervals.
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Table 2. Relationship Between Wildfire Exposure and Infant Health by Maternal Education

Panel A. Likelihood of Low Birth Weight

< High School High School Some College Bachelor’s +

Limited to live births
Trimester 1 0.0014 (0.0020) 0.0022 (0.0012) –0.0017 (0.0015) 0.0007 (0.0014)
Trimester 2 0.0047* (0.0019) 0.0021 (0.0016) 0.0014 (0.0018) –0.0003 (0.0016)
Trimester 3 –0.0004 (0.0015) 0.0015 (0.0012) 0.0018 (0.0013) 0.0040* (0.0016)
N 170,716 197,373 163,812 149,114

Including fetal deaths
Trimester 1 0.0016 (0.0020) 0.0022 (0.0012) –0.0016 (0.0015) 0.0008 (0.0014)
Trimester 2 0.0048* (0.0019) 0.0020 (0.0016) 0.0015 (0.0018) –0.0003 (0.0016)
Trimester 3 –0.0003 (0.0015) 0.0016 (0.0012) 0.0018 (0.0013) 0.0041** (0.0016)
N 173,209 200,737 165,938 150,693

Controlling for seasonality
Trimester 1 0.0016 (0.0020) 0.0022 (0.0012) –0.0016 (0.0015) 0.0008 (0.0014)
Trimester 2 0.0048* (0.0019) 0.0020 (0.0016) 0.0015 (0.0018) –0.0003 (0.0016)
Trimester 3 –0.0002 (0.0015) 0.0016 (0.0012) 0.0018 (0.0013) 0.0041** (0.0016)
N 173,209 200,737 165,938 150,693

Controlling for air quality
Trimester 1 0.0017 (0.0021) 0.0020 (0.0012) –0.0018 (0.0015) 0.0010 (0.0015)
Trimester 2 0.0051* (0.0020) 0.0021 (0.0017) 0.0005 (0.0018) –0.0003 (0.0017)
Trimester 3 –0.0008 (0.0016) 0.0022 (0.0013) 0.0017 (0.0013) 0.0043** (0.0016)
N 165,289 187,215 155,255 144,044

Panel B. Likelihood of Fetal Death
< High School High School Some College Bachelor’s +

Including fetal deaths
Trimester 1 0.0003 (0.0003) –0.0001 (0.0002) 0.0004* (0.0002) 0.0003 (0.0002)
Trimester 2 0.0002 (0.0002) –0.0003* (0.0002) –0.0001 (0.0001) –0.0000 (0.0001)
Trimester 3 0.0003 (0.0002) 0.0004* (0.0002) 0.0003* (0.0001) 0.0004** (0.0001)
N 173,388 201,030 166,154 150,835

Controlling for seasonality
Trimester 1 0.0003 (0.0003) –0.0000 (0.0002) 0.0004* (0.0002) 0.0003 (0.0002)
Trimester 2 0.0002 (0.0002) –0.0003 (0.0002) –0.0001 (0.0001) 0.0000 (0.0001)
Trimester 3 0.0004* (0.0002) 0.0004** (0.0002) 0.0003** (0.0001) 0.0004** (0.0001)
N 173,388 201,030 166,154 150,835

Controlling for air quality
Trimester 1 0.0004 (0.0003) 0.0001 (0.0002) 0.0004* (0.0002) 0.0004 (0.0002)
Trimester 2 0.0002 (0.0002) –0.0003 (0.0002) –0.0001 (0.0001) 0.0000 (0.0001)
Trimester 3 0.0004 (0.0002) 0.0005* (0.0002) 0.0002* (0.0001) 0.0004** (0.0001)
N 165,436 187,467 155,447 144,179

Assuming 9-month gestation
Trimester 1 0.0003 (0.0003) –0.0001 (0.0002) 0.0003 (0.0002) 0.0003 (0.0002)
Trimester 2 0.0003 (0.0002) –0.0003 (0.0002) –0.0001 (0.0001) –0.0000 (0.0001)
Trimester 3 0.0001 (0.0001) 0.0002 (0.0001) 0.0001 (0.0001) 0.0001 (0.0001)

N 173,388 201,030 166,154 150,835

Source: Authors’ tabulation using CDC (1995–2020); EPA (2021); MTBS (2022).
Note: Sample includes births and fetal deaths conceived twenty-one months before to twelve months after the largest county 
Class G wildfire within one year, with AQI data in models controlling for air quality, and excluding years without maternal edu-
cation in fetal death data (2007–2013). Models are fit separately by maternal education level and all models control for mater-
nal age, parental marital status, infant sex, estimated conception date (month, year), and fixed effects for month of birth, year 
of birth, and county of maternal residence. Robust standard errors adjusted for county clustering in parentheses. Shaded cells 
indicate significant difference from models limited to mothers with less than high school, p < .05 (Clogg et al. 1995).
* p < .05; ** p < .01
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Longer pregnancies have a higher chance 
wildfire exposure (Currie and Rossin-Slater 
2013), so analyses assuming nine-month gesta-
tion for all births are analytically valuable when 
predicting fetal death. When assuming nine-
month gestation, second trimester wildfire ex-
posure increases the likelihood of fetal death 
significantly more among mothers with less 
than high school than those with a high school 
degree.

Overall, results examining variation in ef-
fects of wildfire exposure are generally consis-
tent with hypothesis 2 for second trimester ex-
posure and suggest wildfires reduce infant 
health more among mothers with low levels of 
education. However, third trimester exposure 
has more negative infant health effects among 
mothers with higher levels of education. Vary-
ing effects of wildfire exposure by timing and 
maternal education are consistent with the se-
lective survival explanation for unequal effects 
of environmental insults by SES.

Sensitivity Analyses
Results are consistent when conducting mul-
tiple sensitivity analyses. We repeat analyses 

with and without controlling for time-varying 
county characteristics (unemployment rate, 
poverty rate, median income) and with and 
without including controls for parental charac-
teristics (maternal race, age, marital status). 
We repeat analyses when excluding births in 
counties with only one wildfire and results are 
consistent. Results are also consistent when 
limiting analyses to counties with a severe wild-
fire (above the median percent of county acres 
burned). Estimates controlling for seasonality 
measures and when assuming a nine-month 
gestation period for all births yield consistent 
results.

We include the full range of infant health 
outcomes to avoid selective exclusion concerns 
in existing research identified by Sana Amjad 
and her colleagues (2021). However, because 
some states do not report fetal death data for 
births below 350 grams or twenty weeks of ges-
tation, we repeat analyses excluding births be-
low these values and find consistent results.

After a wildfire, the same forest can burn 
again even in the following year, depending on 
climate conditions and plant adaptation to 
fires (Harvey, Donato, and Turner 2016; Coop et 

Figure 2. Predicted Effect of Wildfire Exposure on Likelihood of Fetal Death

Source: Authors’ tabulation.
Note: Figures show coefficients from table 2, panel B. Error bars indicate 95 percent con-
fidence intervals.
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al. 2020). However, wildfires in an area that re-
cently burned may be less severe or disruptive. 
To account for repeat fires in the same area, we 
conduct two additional sets of analyses exam-
ining only the largest wildfire in each county 
within three years or within five years. Results 
in some models are smaller but in the same 
direction when examining births around these 
more severe wildfires. We also estimate the re-
lationship between wildfire exposure and in-
fant health when including all counties, even 
those without a wildfire, and find consistent 
results.

Mediation Analyses
Heterogeneous effects of wildfires by maternal 
education raise questions about mechanisms 
that could explain the varying results. Table 3, 
panel A presents the coefficients from models 
predicting the effect of wildfire exposure on 
multiple potential mechanisms. Estimates sug-
gest that wildfires increase tobacco use and re-
duce prenatal care and weight gain among 
mothers at each level of education. For exam-
ple, estimates predicting receipt of any prena-
tal care suggest that women are about 9 to 12 
percent less likely to receive prenatal care when 

exposed to a wildfire. Similar estimates by SES 
are not consistent with unequal parental re-
sponse to wildfire exposure. Based on mea-
sures of prenatal care, tobacco use, and weight 
gain, maternal response to wildfire exposure is 
similar by maternal education.

Table 3, panel B presents estimates of the 
percentage of the total effect of wildfire expo-
sure on low birth weight that is mediated by the 
potential mechanisms examined, using medeff 
in Stata (Hicks and Tingley 2011). Estimates are 
shown separately by maternal education as an 
exploratory step to understand varying effects 
of wildfires. The largest mediation estimates 
are for the number of prenatal visits and to-
bacco use, and variation offers suggestive evi-
dence that their mediating role differed by ma-
ternal education. Specifically, estimates suggest 
wildfire exposure in the second and third tri-
mesters may have reduced infant health among 
less-educated mothers in part by reducing pre-
natal visits and increasing tobacco use. In con-
trast, these maternal behaviors mediated 
smaller fractions of the effect of wildfire expo-
sure for more-educated mothers.

Mediation estimates suggest county air 
quality may also mediate a small part of the ef-

Table 3. Mediation Analyses

Panel A. Coefficients Predicting the Effect of Wildfire Exposure

Variable < High School High School Some College Bachelor’s +

Any prenatal care –0.102*** –0.093*** –0.118*** –0.087***
(0.009) (0.011) (0.015) (0.022)

First trimester care –0.010** –0.009** –0.011*** –0.004
(0.003) (0.003) (0.003) (0.004)

Prenatal visits –0.006*** –0.006*** –0.005*** –0.004***
(0.000) (0.000) (0.000) (0.000)

Tobacco use 0.057*** 0.047*** 0.039*** 0.056***
(0.007) (0.006) (0.007) (0.015)

Daily cigarettes 0.002*** 0.002*** 0.002*** 0.001*
(0.000) (0.000) (0.000) (0.001)

Weight gain –0.002*** –0.002*** –0.001*** –0.002***
(0.000) (0.000) (0.000) (0.000)

Maximum AQI (log) –0.001 –0.004 –0.005 –0.002
(0.004) (0.003) (0.003) (0.003)

Source: Authors’ tabulation using CDC (1995–2020); EPA (2021); MTBS (2022).
Note: Sample and models are the same as those in table 2. Estimates are coefficients from equation (1) 
predicting potential mediators. Robust standard errors adjusted for county clustering in parentheses. 
* p < .05; ** p < .01 ; *** p < .001
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Panel B. Estimated Percentage of Total Effect on Low Birth Weight Mediated

< High School High School Some College Bachelor’s +

Trimester 1
Any prenatal care 7.4 –4.2 0.4 –0.3
First trimester care 2.0 1.9 2.4 0.9
Prenatal visits –12.3 –1.0 8.6 4.3
Tobacco use 6.3 –2.6 2.2 –0.1
Daily cigarettes –0.7 0.1 1.2 –0.2
Weight gain –2.6 2.2 3.9 5.2
Maximum AQI (log) 0.0 1.9 2.3 1.4

Trimester 2
Any prenatal care 1.1 –2.0 2.7 0.4
First trimester care 0.5 0.1 –1.5 –0.2
Prenatal visits 5.2 –0.1 6.9 3.8
Tobacco use 4.9 –5.2 –2.7 0.5
Daily cigarettes 0.3 –1.1 –2.0 0.1
Weight gain 0.8 –13.3 –6.7 –5.2
Maximum AQI (log) 0.3 –1.1 –1.0 –0.8

Trimester 3
Any prenatal care 0.8 0.8 1.7 0.0
First trimester care 0.9 0.1 1.0 0.3
Prenatal visits 9.2 2.6 8.1 –0.4
Tobacco use 1.5 1.0 1.7 –0.8
Daily cigarettes 2.8 0.7 0.9 0.2
Weight gain –2.5 2.0 4.8 2.6
Maximum AQI (log) –0.1 0.0 –0.3 0.0

Note: Sample and controls are the same as table 2. Estimates of the percent of the total effect of wild-
fire exposure on low birth weight mediated by each variable (using medeff in Stata; Hicks and Tingley 
2011).

Panel C. Sensitivity of Low Birth Weight Mediation Estimates

Variable < High School High School Some College Bachelor’s +

Any prenatal care –0.048 –0.059 –0.057 –0.041
First trimester care –0.002 –0.010 –0.019 0.001
Prenatal visits –0.138 –0.160 –0.148 –0.120
Tobacco use 0.041 0.043 0.041 0.020
Daily cigarettes –0.160 –0.135 –0.125 –0.151
Weight gain 0.036 0.034 0.041 0.014
Maximum AQI (log) –0.025 –0.020 –0.025 –0.031

Note: Sample and controls are the same as table 2. Estimates of the error correlation required for the 
mediation estimates in panel B to be zero (using medsens in Stata; Hicks and Tingley 2011; Imai et al. 
2011). 

Table 3. (continued)

fect of prenatal wildfire exposure on infant 
health. Air quality is measured using the an-
nual county maximum AQI score, which is not 
ideal because it does not vary by individual 

birth within each county-year. Using county-
year measures, mediation estimates suggest air 
quality could explain up to 2 percent of the ef-
fects of wildfire exposure on infant health.
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At the same time, our mediation estimates 
suggest that wildfires affect infant health 
through mechanisms other than air quality. 
Wildfires are disruptive events, influencing 
multiple aspects of life, including transporta-
tion to work and prenatal care, destruction of 
capital, and stress (Wang et al. 2021; Davis et al. 
2014; Kuligowski 2017). Individual-level air 
quality measures could yield higher mediation 
estimates, but relatively large estimates for pre-
natal visits, tobacco use, and weight gain sug-
gest that other mechanisms are involved. For 
example, wildfires may influence infant health 
by disrupting transportation to prenatal care, 
destroying family homes, and increasing stress 
(Wang et al. 2021; Davis et al. 2014; Kuligowski 
2017).

These mediation estimates should be inter-
preted with caution because they rely on the 
strong assumption of sequential ignorability 
(Imai et al. 2011), which is often violated. Table 
3, panel C shows the correlation between error 
terms from the models predicting each media-
tor and the outcome measure required to make 
each mediation estimate zero. Mediation esti-
mates are predicted to become zero at relatively 
low levels of correlation between error terms in 
models predicting the outcome and the media-
tor, suggesting estimates are sensitive to poten-
tial violation of the sequential ignorability as-
sumption. Mediation estimates for prenatal 
visits and daily cigarettes are the least sensitive 
to potential violation, consistent with the evi-
dence that prenatal care and tobacco use are 
key mechanisms for the relationship between 
wildfire exposure and infant health.

Conclusion
Based on more than 1.3 million birth records 
between 1995 and 2020, estimates suggest that 
exposure to a wildfire in the county where the 
mother resides during pregnancy reduces in-
fant health. The relationship between wildfire 
exposure and infant health, however, varies by 
maternal education and by the timing of expo-
sure. Wildfire exposure during the second tri-
mester reduces infant health more among 
mothers with low levels of education, but expo-
sure during the third trimester reduces infant 
health more among mothers with at least a 
bachelor’s degree. For example, among births 

exposed during the second trimester, wildfire 
exposure increased the likelihood of low birth 
weight by 0.5 percent for mothers with less 
than high school, but had no effect on those 
with a bachelor’s degree. In contrast, among 
births exposed during the third trimester, wild-
fire exposure increased the likelihood of low 
birth weight by 0.4 percent for mothers with a 
bachelor’s degree, but had no effect for moth-
ers with less than high school. These results 
hold in multiple sensitivity analyses.

The effects of wildfire exposure on infant 
health are small. However, even small effects 
on the likelihood of low birth weight have sub-
stantial long-term consequences for life 
chances, resulting in higher risk of disability, 
mortality, and poor health later in life, as well 
as lower educational and labor-market out-
comes (de Jong et al. 2012; Swamy, Ostbye, and 
Skjaerven 2008; Aizer et al. 2018; Bellinger et al. 
1991; Mazumdar et al. 2011; Baranowska-Rataj 
et al. 2022). In addition, even small effects on 
infant health are costly for society. Wildfire ex-
posure is estimated to increase the number of 
underweight births by about 288 births per 
year, amounting to nearly $7 million in added 
annual hospital costs. As wildfire frequency 
and severity increase (Dennison et al. 2014; 
Halofsky, Peterson, and Harvey 2020), these es-
timates suggest the importance of mitigating 
their effects.

In a novel step, we examine fetal death data 
to understand variation by maternal education 
and to explicitly examine selective survival. We 
find that wildfire exposure slightly increases 
the likelihood of fetal death, particularly in the 
third trimester. In some models, second tri-
mester wildfire exposure increases the likeli-
hood of fetal death significantly more among 
mothers with less than high school than among 
those with a high school degree. The variation 
in likelihood of fetal death is consistent with 
selective survival and suggests that wildfire ex-
posure earlier in pregnancy reduces the 
chances of fetal survival more among mothers 
with fewer resources. By the third trimester, fe-
tuses carried by less-educated mothers are 
more highly selected and less sensitive to fur-
ther environmental insults. In contrast, fetuses 
carried by more-educated mothers are more 
likely to survive wildfire exposure earlier in 
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pregnancy, suggesting they are less selected 
and may be more sensitive to later environmen-
tal insults.

In addition to selective survival, mediation 
analyses suggest the variation by maternal edu-
cation could partly reflect varying importance 
of prenatal care and tobacco use. Wildfire ex-
posure reduces prenatal care and increases to-
bacco use at all levels of maternal education. 
But those maternal behaviors explain a higher 
fraction of the relationship between wildfire ex-
posure and infant health outcomes for mothers 
with less than high school than those with a 
bachelor’s degree. These results are not consis-
tent with unequal parental response and are 
consistent with differential sensitivity to wild-
fires. Despite similar exposure and similar 
changes in prenatal care and tobacco use, wild-
fire exposure can still have more negative ef-
fects on low-SES infants due to higher baseline 
risk factors, such as exposure to chronic stress, 
that can increase the likelihood of negative 
health outcomes from additional stress or poor 
air quality during a wildfire (Torche 2018; Mar-
tins et al. 2004).

Mediation analyses suggest prenatal care, 
tobacco use, and weight gain account for a 
larger fraction of the relationship between 
wildfire exposure and infant health than county 
air quality. Mediation analyses are sensitive to 
potential violation of the sequential ignorabil-
ity assumption, but estimates predicting infant 
health are also similar with or without control-
ling for county air quality. Taken together, 
these findings suggest that wildfires may harm 
infant health more through stress and mater-
nal behaviors than air quality. Stress could help 
explain the negative health implications for 
mothers with both low and high education lev-
els, consistent with evidence of the substantial 
economic and disruptive effects of wildfires 
(Wang et al. 2021; Currie and Rossin-Slater 
2013). The NVSS birth data do not include eco-
nomic or stress measures and the fetal death 
data do not include all pregnancies that do not 
result in a live birth. Future research examining 
those measures or more complete pregnancy 
data would provide additional evidence about 
mechanisms and help explain variation by ma-
ternal education.

Overall, results provide additional evidence 

of the negative effects of wildfires when includ-
ing a more complete sample of births and 
when explicitly examining selective survival. 
Detrimental effects of wildfires on infant health 
indicate their long-term implications for health 
and well-being in the next generation. Poor in-
fant health has economic and health costs for 
individuals and society (de Jong et al. 2012; 
Swamy, Ostbye, and Skjaerven 2008; Aizer et al. 
2018; Bellinger et al. 1991; Mazumdar et al. 2011; 
America’s Health Rankings 2021) and growing 
wildfire exposure is likely to increase those 
costs. Furthermore, our results suggest that the 
negative health implications of wildfires are 
stronger among infants born to mothers with 
low levels of education, increasing the likeli-
hood of fetal death and low birth weight early 
in pregnancy. Mediation analyses suggest the 
variation by maternal education reflects selec-
tive survival and unequal sensitivity, rather 
than differential parental response to wildfires. 
In addition to reducing wildfire exposure, mit-
igation and response efforts should work to re-
duce the burdens wildfires pose for pregnant 
women with low levels of education.
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