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ABSTRACT
A
C

OBJECTIVE: Adverse childhood experiences (ACEs) can affect
health and development across the life course. Despite a general
understanding that adversity is associated with lower income,
we know less about how ACEs manifest at different income
levels and how these income-related patterns affect children’s
health and development.
METHODS: Data from the 2011 to 2012National SurveyofChil-
dren’s Health were used to examine the prevalence of 9 ACEs in
USchildren, across 4 levels of household income, and in relation-
ship to 5 parent-reported measures of child health. Bivariate an-
alyses and multivariable logistic regression models were used to
examine the associations between number of ACEs and chil-
dren’s health outcomes on the basis of the 4 income groups.
RESULTS: When partitioned according to income strata, the
proportion of children who experienced ACEs showed a steep
income gradient, particularly for children who experienced
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$4 ACEs. The linear gradient across income groups was less
pronounced for each specific ACE, with several ACEs (experi-
ence of divorce, drug and alcohol exposure, parental mental
illness) showing high reported prevalence in all but the highest
income group. Multivariate analysis showed a consistent
income-related gradient for each of the health outcomes. How-
ever, higher incomewas not necessarily found to be a protective
factor against ACEs.
CONCLUSIONS: ACEs are distributed across the income ladder
and not just concentrated below the poverty level. This suggests
that a more comprehensive policy strategy that includes targeted
as well as universal interventions is warranted.

KEYWORDS: adverse childhood experiences; child health;
childhood trauma; income inequality
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ADVERSE CHILDHOOD EXPERIENCES, or ACEs, has
become a shorthand designation for a set of childhood trau-
matic events that have been empirically linked to adult
health behaviors and leading causes of morbidity and mor-
tality. A series of retrospective studies conducted over the
past 20 years have shown a consistent and strong relation-
ship between the cumulative number of ACEs and several
common chronic medical and behavioral health conditions
including cardiovascular disease, depression, and sub-
stance abuse.1–5 This cumulative model of risk is
consistent with evidence showing how multiple risks,
experienced during childhood, result in a range of
adverse child health and developmental outcomes.6–11

A growing and wide-ranging body of research on the
neurobiology of stress and the developing role of allo-
static load, has provided biologically plausible
mechanisms to explain how different forms of social
adversity can lead to stress-induced patterns of physio-
logic dysregulation across multiple systems including
immune and inflammatory response patterns and meta-
bolic pathways that are associated with a number of
chronic health problems.12–14 Life course health
development research has also helped explain how
time-specific biological conditioning during sensitive
periods of development along with time-dependent cu-
mulative exposures to adversity, can combine and
interact to magnify the association of any one particular
risk factor.15 Recent analysis of the Abecedarian pre-
school intervention has also shown that children from
low-income families who receive an educationally
enhancing and risk-reducing intervention from age 3 to
5 years, can significantly decrease the prevalence of car-
diovascular and metabolic disease risk factors by their
mid-30s, indicating the potential of modifying risk-
related health development trajectories by appropriately
timed and targeted interventions.16

Building on the adult ACE study noted previously, more
recent studies show thatACEs are prevalent amongUS chil-
dren and that their associations with chronic illness status
start early in life and can have a range of effects on
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development during childhood, including engagement in
school and other factors important to health across the life
course.17–19 Adversity is often associated with different
levels of income. Because income and wealth inequality
has become more pronounced in the United States over
the past 30 years, dichotomous classifications of social
adversity solely on the basis of the federal poverty level
(FPL; ie, poor vs nonpoor) have been supplemented by
assessments of inequality measured according to gradients
in income. The shape and steepness of the income
gradient indicates how exposures are distributed and can
be useful in understanding their relative association.20–22

Recent work by the World Health Organization
Commission on Social Determinants of Health as well as
the Robert Wood Johnson Foundation Commission to
Build a Healthier America have highlighted how the
distribution of health disparities and income inequality are
inextricably linked and how important that causal link can
be early in the life course.23,24

The National Survey of Children’s Health (NSCH) pro-
vides a unique source of representative data to examine the
prevalence of ACEs in US children and how ACEs are
distributed across socioeconomic status measured accord-
ing to different levels of household income. The 2011 to
2012 NSCH was designed to better measure ACEs25 by
adding a series of questions intended to represent measures
that were similar to the ones used by Felitti et al in the orig-
inal ACE study on adults.1 In this analysis, we examined
the patterning of ACEs according to household income
and how that is associated with children’s health and devel-
opmental outcomes.
METHODS

POPULATION AND DATA

The 2011 to 2012 NSCHwas designed and sponsored by
the federal Maternal and Child Health Bureau. Data were
collected by the National Center for Health Statistics as a
module of the State and Local Area Integrated Telephone
Survey. The NSCH used a stratified random digit-dial sam-
pling design to achieve a nationally representative sample
of 95,677 parents of children 0 to 17 years of age. One child
was randomly selected from each household and a detailed
telephone interview was conducted with the parent or
guardian who knew the most about the child’s health and
development. Interviews of approximately 30 minutes
were conducted in English, Spanish, Mandarin, Cantonese,
Korean, and Vietnamese. The interview completion rate for
the survey, which is a measure of the response rate indi-
cating the percentage of completed interviews among
known households with a child younger than the age of
18 years, was 54.1% for the land line sample and 41.2%
for the cell phone sample.

A total of 94,520 children had information available for
at least 1 ACE measure. For analyses on the association of
the number of ACEs with child health outcomes across in-
come groups, the study sample was further restricted to in-
dividuals with no missing data on the outcome or the study
covariates. Missing data on family income were multiply
imputed by National Center for Health Statistics re-
searchers and applied to our analysis.
To produce population-based estimates, data records

were assigned a sampling weight. NSCH weights were de-
signed to minimize bias by incorporating adjustments for
various forms of survey nonresponse including raking so
the sample matched population control totals on key demo-
graphic variables obtained from the American Community
Survey. Further details on the design and operation of the
survey are reported elsewhere.26

MEASURES

ACES

The 2011 to 2012 NSCH included 9 items to capture
ACEs.Parents reported if the child hadever had the following
exposures: 1) financial hardship, 2) parental divorce/separa-
tion, 3) parental death, 4) parental imprisonment, 5) witness
to domestic violence, 6) victim or witness of neighborhood
violence, 7) lived with a mentally ill or suicidal person, 8)
lived with someone with an alcohol or drug problem, and
9) treated unfairly because of race/ethnicity. These items
were selected and tested for the NSCH on the basis of and
adding to those used in the original adult ACE study, with
modifications made through an extensive Technical Expert
Panel process and review.27 We created a cumulative ACEs
score on the basis of the sum of these 9 items.

FAMILY INCOME

Survey participants reported total combined household in-
come during the calendar year before the survey. Income to
household size measures were computed by the National
Center for Health Statistics researchers and compared with
the Department of Health and Human Services Federal
Poverty Guidelines. The resulting income variable was then
categorized into 4 levels: poor (<100% of the FPL), which
included 22.5% of the population; low-income (100%–
199% of the FPL), which included 21.6% of the population;
middle-income (200%–399% of the FPL), which included
28.2% of the population; and high-income ($400% of the
FPL), which included 27.7% of the population.

CHILD HEALTH

We selected 5 measures of child health for our analysis:
1) overall child health status (excellent/very good vs good/
fair/poor) as reported by parents for children aged 0 to 17
years; 2) overall condition of teeth (excellent/very good
vs good/fair/poor) as reported by parents for children
aged 1 to 17 years; 3) body mass index at or above the
85th percentile classifying children (aged 10 and older)
as overweight or obese on the basis of parent-reported
height/weight; 4) asthma status (ages 0–17 years) identi-
fied by parent report that the child has a diagnosis from a
health care professional and currently has the condition;
and 5) parent report of whether the child has any emotional,
developmental, or behavioral problems that require treat-
ment or counselling (ages 0–17 years). An indicator of
emotional, developmental, or behavioral problems was
identified by a response of “yes” or if the parent reported



Figure 1. Percent distribution of children with individual adverse childhood experiences, National Survey of Children’s Health, 2011–2012.
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that the child currently has any of the following conditions:
learning disability, attention deficit–hyperactivity disorder,
depression, anxiety, behavior problem, autism, intellectual
disability, developmental delay, speech problem, cerebral
palsy, or Tourette syndrome.27

ANALYSIS

All statistical analyses were performed using STATA
(version 14.0; Stata Corp, College Station, Texas). All an-
alyses accounted for the complex survey design with the
Taylor series linearization method used to adjust the stan-
dard errors. The prevalence of each type of ACE is shown
for the population of children overall. To examine income
gradients in ACEs, cross-tabulations were calculated be-
tween family income and the overall number of ACEs (0,
1, 2, 3, or$4 reported ACEs) and also for each of the 9 in-
dividual ACEs. Wald tests of trend were used to examine
the statistical significance of the income gradients in ACEs.

Bivariate analyses and multivariable logistic regression
models were used to examine the associations between
the number of ACEs and children’s health outcomes. These
analyses were conducted for children overall and then
broken down for each of the 4 income groups. Adjusted lo-
gistic regression models included controls for children’s
race/ethnicity, gender, and age.
RESULTS

Figure 1 shows how the prevalence of the specific ACEs
measured in the NSCH are distributed across the US pop-
ulation of children aged 0 to 17 years. Whereas the experi-
ence of serious financial hardship (not equivalent to
poverty) is reported for 25.7% of children and parental
divorce for 20.1%, most of the other ACEs are experienced
by <10% of children, with death of a parent and explicit
racial or ethnic discrimination being reported in <5%.
Figure 2 provides a picture of how the experience of

adversity in the United States is distributed across house-
hold income strata. First, the graph shows that most chil-
dren in the lowest 2 income groups have at least 1
reported ACE. Children who live in families below the
FPL were more than 3 times as likely to have $2 ACEs
compared with those at or above 400% of the FPL
(34.9% vs 9.7%, respectively). Those in low-income
(28.7%) and middle-income families (20.9%) were more
than 2 times as likely to experience $2 ACEs. For those
who experienced the greatest exposure to adversity ($4
ACEs), the gradient is even steeper. Children who live
below the FPL are 5 times more likely to experience $4
ACES than those who live in families whose income is
approximately 400% of the FPL. The distribution of
ACEs suggests a significant drop off for children who
live in families at or above 400% of the FPL. Nearly
three-quarters of the children in the highest income group
were free of any reported ACEs, compared to only one-
third of children in the lowest income group.
Figure 3 shows the relationship between the income

gradient and each specific category of adversity. As was
the case for the cumulative prevalence of ACEs, there
was an observable income gradient for each of the ACE
categories. As might be expected, the experience of finan-
cial hardship shows a steep income gradient, yet 1 in 4 chil-
dren in families above 200% of the FPL experience
financial hardships. Another pattern that emerges is a clus-
tering of ACEs across all of the lower (nonhigh) income
categories. The experience of divorce was >20% for all
but the highest income group, the experience of drug and
alcohol exposures was>10% for all but the highest income



Figure 2. Percent distribution of children with number of adverse childhood experiences (ACEs), according to income strata, National Survey

of Children’s Health, 2011–2012. FPL indicates federal poverty level.

Figure 3. Percentage of children in income strata affected by individual adverse childhood experiences, National Survey of Children’s Health,

2011–2012. FPL indicates federal poverty level.
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group, and the experience of having a parent with a mental
illness was >8% for all but the highest income group. The
clustering of these specific ACEs in all but the highest in-
come group as opposed to a linear pattern seems to indicate
that specific types of household adversity are affecting a
large proportion of families irrespective of their income,
and that only the highest income group is likely to be rela-
tively spared fromwhat appears to be somewhat commonly
distributed exposures.

The Table shows multivariable logistic regression ana-
lyses relating the number of ACEs to 5 health outcomes
that represent physical, dental, emotional, behavioral,
and developmental problems. Overall, there is a consistent
income gradient for each of the health outcomes control-
ling for age, gender, and race/ethnicity. Reporting 1 ACE
is associated with between a 25% and 84% increased
odds of reporting 1 of these conditions, having 2 increases
the odds anywhere from 48% to 160%, 3 increases the odds
53% to 251%, and $4 increases the odds 95% to 462%.
Interestingly, the reported prevalence of emotional, behav-
ioral, and developmental problems seems to be most influ-
enced by a greater number of reported ACEs.

Across the different levels of income, there are several
interesting findings. First, for the lowest income group
(<100% of the FPL), having 1, 2, 3, or $4 ACEs is
not necessarily associated with greater odds of poorer
general health, poorer oral health, or being more over-
weight. The stepwise increase in the odds associated
with each additional ACE was reported for asthma and
emotional, developmental, and behavioral problems. At
the high end of the income spectrum (>400% of the
FPL), each additional reported adversity was associated
with a stepwise increase in odds, except for asthma, for
which the relationship was less consistent. Interestingly,
having a larger number of ACEs seems to be more asso-
ciated with the children in the higher income group than
for the children in the lower income groups measured ac-
cording to the spread between the odds ratios for 1 versus
$4 reported ACEs. This would suggest that although
ACEs are much less common in the highest income
group, when they do occur, they can have a relatively
greater influence on health outcomes.
DISCUSSION

This study showed that ACEs are aligned along an in-
come gradient with those at the bottom of the gradient hav-
ing a higher likelihood of experiencing adversity. By
examining income gradients for ACEs, we showed how
risks for ACEs occur at every level of the income hierarchy
and not simply at below the threshold of poverty. Consis-
tent with the income patterning of other health risks, mov-
ing up the gradient shows that those at the next level of
income have higher levels of health and lower levels of
adversity.

Previous analyses of the 2011 NSCH have shown that,
similar to more localized studies, these nationally repre-
sentative data show a high prevalence of ACEs as well as
a strong relationship between ACEs and a range of child
health and developmental outcomes.17,25,28,29 Other
research that used the NSCH also shows stable effects of
ACEs on the prevalence of children’s emotional, mental,
or behavioral health conditions across income groups,
although they still confirm higher rates of ACEs for
poorer children overall.30

In this study, we showed a pronounced and linear in-
come gradient for the cumulative influence of all ACEs.
This association between income level and reported prev-
alence of ACEs was also shown in the multivariate ana-
lyses, controlling for children’s race/ethnicity, gender,
and age. However, the income patterning for specific types
of adversity is more complex. Future analysis will need to
tease out the relationship between the type and frequency
of specific adversities and how they interact with each
other depending on their co-occurrence. Whereas some
ACEs are relatively common, like experiencing an eco-
nomic hardship or parental divorce, others are less com-
mon (eg, parental death) and might have different
meaning, salience, and effect in the life of a child. What
is also interesting is that many families who live below
the FPL did not report financial hardship, suggesting
that poverty does not necessarily lead to the perception
or reporting of financial hardship. In contradistinction,
20% of families who live between 200% and 399% of
the FPL reported financial hardships, as did 5% of those
who live at above 400% of the FPL. Because of growing
rates of work and income instability in the United States,
it is not surprising to see that higher income does not al-
ways immunize a family from financial hardships.31

This is consistent with other research that showed that
although hardships are strongly associated with income,
there is variability in that relationship.32

Measuring health outcomes in relationship to income or
education is a well accepted approach for understanding
the influences of income inequality.23,33,34 We have shown
that income stratification is an important way of
understanding how ACEs are distributed in the population
of US children. Other studies have suggested how other
risk and protective factors in early childhood are arrayed
along an income gradient, and how gradients are associated
with differences in a variety of health developmental
outcomes such as vocabulary, literacy, and numeracy
development, respiratory risks, psychopathology/mental
illnesses, behavior/conduct problems, and others.22,35–37

These results support a growing body of literature on how
the patterns of income stratification arise, develop, and are
reinforced, as well as engender differential exposures to
health-damaging living conditions, and differential vulnera-
bility to the consequences of these exposures.
Whereas the income gradient is linear and uniformly

steep for some types of adversity, this pattern does not
hold for all ACEs. For some ACEs, the prevalence clus-
ters across several income groups, extends up the income
scale and falls short of those in the highest category. This
is consistent with other empirical data that show that as
income gradients increase, the adversity tends to affect
more and more families, as the rungs on the income lad-
ders get farther apart.38 What was also quite surprising is



Table. Association of the Number of ACEs with Children’s Health, National Survey of Children’s Health, 2011–2012

Number of ACEs

Good/Fair/Poor

Health (n ¼ 93,179)

Good/Fair/Poor

Condition of

Teeth (n ¼ 88,153) Overweight (n ¼ 42,901) Asthma (n ¼ 93,010)

Emotional, Developmental,

Behavioral Problem (n ¼ 93,098)

% AOR* (95% CI) % AOR* (95% CI) % AOR* (95% CI) % AOR* (95% CI) % AOR* (95% CI)

Overall
No ACE reported 11.9† Ref. 22.2† Ref. 26.6† Ref. 6.7† Ref. 9.7† Ref.
One ACE reported 19.0 1.60‡ (1.43–1.79) 32.7 1.57‡ (1.44–1.72) 31.5 1.25‡ (1.11–1.42) 9.5 1.34‡ (1.18–1.53) 17.2 1.84‡ (1.66–2.05)
Two ACEs reported 19.9 1.70‡ (1.47–1.96) 34.9 1.71‡ (1.53–1.93) 37.6 1.59‡ (1.37–1.85) 11.1 1.48‡ (1.27–1.73) 23.8 2.60‡ (2.29–2.95)
Three ACEs reported 19.8 1.75‡ (1.44–2.14) 36.6 1.91‡ (1.62–2.25) 35.8 1.53‡ (1.26–1.87) 13.8 1.88‡ (1.52–2.32) 30.3 3.51‡ (2.98–4.13)
$ 4 ACEs reported 25.3 2.43‡ (2.05–2.87) 43.8 2.58‡ (2.24–2.97) 40.8 1.95‡ (1.64–2.32) 15.3 2.11‡ (1.78–2.51) 42.0 5.62‡ (4.90–6.45)

According to income group
<100% FPL

No ACE reported 31.5 Ref. 47.8 Ref. 44.5 Ref. 8.2† Ref. 11.0† Ref.
One ACE reported 30.6 1.03 (0.84–1.26) 45.7 0.97 (0.80–1.17) 44.4 1.05 (0.75–1.48) 10.0 1.14 (0.87–1.49) 17.1 1.50‡ (1.17–1.93)
Two ACEs reported 28.0 0.96 (0.76–1.23) 47.7 1.10 (0.88–1.37) 48.0 1.22 (0.84–1.78) 14.2 1.52‡ (1.12–2.06) 26.2 2.23‡ (1.70–2.94)
Three ACEs reported 27.3 0.97 (0.70–1.34) 47.4 1.11 (0.83–1.49) 45.8 1.13 (0.75–1.71) 16.6 1.75‡ (1.15–2.67) 34.6 3.08‡ (2.22–4.23)
$ Four ACEs reported 34.3 1.29 (0.97–1.71) 52.4 1.26 (0.97–1.63) 44.1 1.16 (0.79–1.70) 18.5 2.06‡ (1.48–2.86) 45.3 4.35‡ (3.26–5.81)

100%–199% FPL
No ACE reported 16.8† Ref. 31.7† Ref. 37.6 Ref. 5.8† Ref. 7.9† Ref.
One ACE reported 19.8 1.31‡ (1.03–1.66) 38.5 1.43‡ (1.18–1.74) 32.0 0.85 (0.63–1.14) 9.4 1.59‡ (1.15–2.19) 16.8 2.10‡ (1.64–2.68)
Two ACEs reported 23.1 1.63‡ (1.23–2.14) 36.8 1.29‡ (1.02–1.63) 42.3 1.33 (0.96–1.83) 10.7 1.69‡ (1.18–2.42) 26.4 3.35‡ (2.55–4.40)
Three ACEs reported 16.5 1.10 (0.76–1.60) 40.2 1.53‡ (1.12–2.10) 34.6 1.03 (0.70–1.53) 11.7 1.86‡ (1.24–2.78) 27.1 3.29‡ (2.41–4.49)
$ Four ACEs reported 23.2 1.70‡ (1.25–2.30) 45.7 1.89‡ (1.43–2.49) 43.6 1.51‡ (1.07–2.14) 15.5 2.40‡ (1.64–3.53) 40.4 5.74‡ (4.34–7.60)

200%–399% FPL
No ACE reported 8.0† Ref. 17.8† Ref. 25.0† Ref. 7.0† Ref. 9.7† Ref.
One ACE reported 12.9 1.65‡ (1.29–2.10) 24.5 1.43‡ (1.21–1.70) 30.4 1.27‡ (1.03–1.58) 8.6 1.15 (0.91–1.46) 17.3 1.81‡ (1.49–2.20)
Two ACEs reported 12.0 1.44‡ (1.02–2.03) 26.2 1.50‡ (1.18–1.91) 32.1 1.35 (0.99–1.84) 8.4 1.01 (0.74–1.38) 19.5 1.94‡ (1.50–2.53)
Three ACEs reported 17.6 2.26‡ (1.42–3.59) 26.5 1.51‡ (1.08–2.13) 33.2 1.45‡ (1.00–2.10) 14.5 1.94‡ (1.28–2.94) 30.7 3.57‡ (2.47–5.16)
$ Four ACEs reported 16.3 2.08‡ (1.48–2.93) 33.1 2.10‡ (1.58–2.78) 34.1 1.61‡ (1.17–2.21) 11.4 1.48‡ (1.04–2.10) 38.5 4.99‡ (3.81–6.53)

$400% FPL
No ACE reported 5.3† Ref. 12.4† Ref. 19.7† Ref. 6.3† Ref. 10.0† Ref.
One ACE reported 9.6 1.85‡ (1.37–2.49) 18.3 1.57‡ (1.27–1.94) 23.0 1.22 (0.97–1.54) 10.2 1.40‡ (1.09–1.79) 17.5 1.59‡ (1.31–1.95)
Two ACEs reported 10.3 1.96‡ (1.37–2.81) 19.0 1.63‡ (1.21–2.21) 25.3 1.39‡ (1.03–1.87) 10.0 1.31 (0.93–1.86) 22.1 2.04‡ (1.55–2.68)
Three ACEs reported 11.2 2.21‡ (1.36–3.58) 19.8 1.77‡ (1.24–2.53) 23.6 1.40 (0.85–2.32) 9.3 1.21 (0.79–1.83) 24.5 2.26‡ (1.59–3.22)
$ Four ACEs reported 16.8 3.45‡ (2.16–5.50) 27.6 2.69‡ (1.79–4.04) 37.5 2.59‡ (1.61–4.16) 11.2 1.51 (0.97–2.34) 41.9 5.22‡ (3.50–7.79)

ACE indicates adverse childhood experience; AOR, adjusted odds ratio; CI, confidence interval; Ref., reference; and FPL, federal poverty level.

*Logistic regression models controlled for child age, gender, and race/ethnicity.

†Wald test for bivariate association P < .05.

‡P < .05.
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how common many of the adversities have become across
the income strata. Mental illnesses, domestic violence,
neighborhood violence, and drug and alcohol problems
all showed relatively high prevalence, hovering near
10% across all but the highest income groupings and
only decreasing to relatively low levels (<5%) in the
highest income group. This would suggest that a large
proportion of US families are experiencing adversities
that can influence parenting, child rearing, and a range
of child outcomes.

Our findings suggest that omitting the middle income
strata in traditional analyses by dichotomizing social class
into poor versus nonpoor would obscure the fact that a
growing burden of adversity is weighing down on children
living in families between 100% and 400% of the FPL.
Furthermore, our analyses of the association of ACEs
with health across income groups suggest that the negative
influence of ACEs on a broad range of health and develop-
ment outcomes is not only confined to children in poor
families but rather extends up the income spectrum. It
was found that although children in the highest income
bracket are less likely to suffer from ACEs, when they
do, the effect on their health status is actually greater, sug-
gesting that higher income does not act as a protective fac-
tor against the influence of ACEs. This is important in
considering the population-attributable risk of adversity
and potential strategies for diminishing exposures, buff-
ering effects, and treating the consequences. Many of our
health and social care program are means-tested so that
many families whose income is above the FPL, or some
percentage thereof, are not eligible for potential services
and supports.

Study findings suggest a need for policies and programs
that not only target children in poor families, but also those
in more middle-income groups. Focusing social and early
intervention programs only on families below the FPL re-
flects an overarching strategy for addressing the marginal
risks of the population as opposed to the median risk. Mar-
ginal risk strategies tend to identify individuals who are at
the low end of a distribution and then intervene (ie, bring
up the tail of the bell-shaped distribution curve). Median
risk strategies tend to be more universal and address the
entire population by focusing on shifting the entire curve
in a positive direction. As our analysis has shown, ACEs
are distributed along an income gradient, with those at
the bottom end of the income distribution showing higher
rates of exposures but with risk also extending up the in-
come spectrum. In addition, the fact that many of the
ACEs associated with family function (divorce, mental ill-
nesses, and drug and alcohol use) are fairly evenly distrib-
uted across all but the highest income groups would also
suggest that more universal interventions that target family
functioning are called for, because growing levels of
inequality place a larger proportion of families, and not
just the poorest, at risk.

Primary prevention of ACEs will require policies that
decrease social inequality or mitigate the effects of income
status on the production of adversity. This will include la-
bor market policies, educational policies, and family and
social welfare policies with more attention to targeted
and universal strategies. More can be done to decrease
exposure to ACEs by focusing attention on the timing of
ACEs in a child’s life, the relationship of ACEs to social
positioning, and the potential of other social policies and
institutions to diminish exposures. Although there is a
need for more universal programs, means-tested programs
like Early Head Start, Maternal, Infant and Early Child-
hood Home Visiting can be targeted at the highest-risk
groups during periods of heightened vulnerability during
the first years of life.
In addition to targeted programs that focus on the lowest

income populations with greatest risk of exposures,
decreasing exposures and vulnerability for the growing
number of low- and middle-income children will also
require additional support to families with young children.
Evidence-based family support programs like Family
Foundations and Triple P could play an important role
for all families. Like prenatal classes that are now widely
used by middle- and upper-income families, programs
like Family Foundations could be more universally avail-
able, and expected parts of new, more supportive, and
widely available infrastructures of care could be designed
to respond to child-rearing challenges that are increasingly
taking their toll on a larger swath of American fam-
ilies.39,40 Lessening the consequences of ACEs can also
be addressed by better screening and care systems that
are trauma-informed and designed to respond to the pat-
terns of adversity in particular communities.41–46 This is
not just a job for pediatric offices, community health
centers, child care centers, or family resource programs
alone, but for an entire community.47

Our study adds to the sparse but growing literature on
how income gradients are associated with the health and
development of US children. Although this study used na-
tional data weighted to be representative of the US popula-
tion of children, it has several limitations. First, the NSCH
data are based on parent/guardian report, which introduces
the possibility of reporting bias associated with experi-
enced adversity or income. Also, ACEs are an important
construct and capture some of the types of adversity that
children experience, but the ACEs construct was developed
>20 years ago for a retrospective epidemiological study of
risks for obesity. Recent studies have shown the mecha-
nisms that allow adversity to “get under the skin” and con-
dition biological and behavioral regulatory systems.48–50

There are now expanded ACEs checklists that assess a
range of other risks associated with family chaos, stress
reactivity, and allostatic dysregulation.51–53 There is a
growing literature on the importance of the timing of
adversity during sensitive periods of health development,
but the cross-sectional nature of the NSCH does not allow
us to pinpoint the timing, duration, or interactions of spe-
cific exposures. In addition to understanding that timing
matters, so does the context and existence of countervailing
protective factors that can modify the role that ACEs have
on specific health outcomes. For example, although loss of
a parent can be traumatic, if it was family violence that re-
sulted in the other parent’s incarceration and the child’s
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separation from both parents, even the death of a parent
might be a lot less traumatic if the parent died of a known
illness over a period of time and there were extended fam-
ily and other supports to lessen the effect.

CONCLUSION

As the World Health Organization Commission on So-
cial Determinants of Health as well as the Robert Wood
Johnson Foundation Commission to Build a Healthier
America have shown, income gradient framing allows a
more nuanced recognition of the role that inequality plays
in generating health disparities. By examining the associa-
tion of ACEs with specific outcomes across the entire in-
come gradient, this study showed how many adversities
associated with poorer health are distributed up the income
ladder and not just concentrated below the poverty level.
This suggests a different kind of policy discourse and
different sets of policy solutions that are responsive to
the population-attributable risk, not just the risk that is
concentrated below the poverty level. Because of the sig-
nificant and costly association of ACEs with child and life-
long health, and the fact that many of these adversities, if
not completely preventable, can be significantly buffered,
it is important to consider a more comprehensive policy
strategy that includes targeted as well as universal family
supports and interventions to decrease their prevalence
and minimize their effects.54
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