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The extent to which early educational intervention, early cumulative risk, and the early home environment
were associated with young adult outcomes was investigated in a sample of 139 young adults (age 21) from
high-risk families enrolled in randomized trials of early intervention. Positive effects of treatment were found
for education attainment, attending college, and skilled employment; negative effects of risk were found for
education attainment, graduating high school, being employed, and avoiding teen parenthood. The home
mediated the effects of risk for graduating high school, but not being employed for teen parenthood. Evidence
for moderated mediation was found for educational attainment; the home mediated the association between
risk and educational attainment for the control group, but not the treated group.

Numerous studies have documented the negative
impact of multiple social risk factors on children’s
development from early childhood through adoles-
cence (e.g., Sameroff, Seifer, Barocas, Zax, & Green-
span, 1987; Trentacosta et al., 2008). High-quality
early educational programs are widely viewed by
researchers, parents, and policy makers as a means
of enhancing cognitive and social skills for young
children exposed to such risk factors (Heckman,
2006). Enhancing early development is expected to
lead to more positive educational, occupational,
and social outcomes in adulthood. Findings from
the Abecedarian Project, a study of intensive early
educational intervention delivered to high-risk chil-

dren in a child-care setting, support this expecta-
tion by demonstrating that individuals randomly
assigned to early educational treatment, when com-
pared with those assigned to the control group,
maintained cognitive gains and showed educational
and occupational benefits into young adulthood
(Campbell, Pungello, Miller-Johnson, Burchinal, &
Ramey, 2001; Campbell, Ramey, Pungello, Sparling,
& Miller-Johnson, 2002). Long-term educational
and occupational benefits were replicated in a sub-
sequent randomized study of early education, the
Carolina Approach to Responsive Education
(CARE; Campbell et al., 2008). The present study
adds to the literature concerning the long-term
effects of educational intervention and early risk by
examining: (a) the extent to which exposure to mul-
tiple social risk factors in early childhood predicts
outcomes in young adulthood over and above the
effects of early educational intervention within a
high-risk sample, and whether early risk and
early intervention interact to influence adult out-
comes, and (b) whether such distal risk factors are
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associated with adult outcomes through proximal
processes associated with the quality of the early
home environment, and whether early intervention
moderates the effects of the proximal processes in
the early home on young adult outcomes.

Early Educational Intervention and Early Cumulative
Risk

Head Start, public prekindergarten, and, to a les-
ser extent, subsidized child-care programs have
been funded by local, state, and federal govern-
ments in an effort to enhance the early develop-
ment of children raised in poverty to help them
overcome their increased risk of academic failure,
unemployment, teenage parenthood, and criminal
behavior as young adults. These efforts have been
undergirded by results from randomized experi-
ments demonstrating enhanced outcomes associ-
ated with high-quality preschools or educational
intervention in child-care settings targeting poor
children (Berrueta-Clement, Schweinhart, Barnett,
Epstein, & Weikart, 1984; Campbell et al., 2001,
2008; Hubbs-Tait et al., 2002) and observational
studies suggesting that quality child care enhances
children’s development (see Vandell, 2004, for a
review). Both the Abecedarian and CARE studies
found positive effects for young adult education
and occupational outcomes (Campbell et al., 2002;
Campbell et al., 2008). More specifically, compared
to controls, those who received the early educa-
tional intervention attained more years of educa-
tion, were more likely to attend a 4-year college or
university, and were more likely to have obtained
skilled employment. However, no significant differ-
ences were found in either sample for high school
graduation or employment rates. In addition, those
treated in the Abecedarian Project were less likely
to be teen parents compared to controls, although
this was not replicated in the CARE sample.
Neither the Abecedarian nor CARE projects found
reductions in criminal behavior, but such effects
were found for the Perry Preschool Study (Schw-
einhart, Barnes, & Weikart, 1993).

The multiple-risk model proposed by Rutter
(1979) and Garmezy, Masten, and Tellegen (1984)
posits that developmental outcomes are a function
of individual responses to risk factors. This model
focuses on pathways to competence in the context
of adversity (Masten et al., 1999) and emphasizes
identifying ‘‘protective factors’’ that weaken the
link between adversity and child outcomes and
promote ‘‘successful adaptation despite challenging
or threatening circumstances’’ (Masten, Best, &

Garmezy, 1990, p. 426). The multiple-risk approach
focuses on risk composites that describe the extent
of exposure to various factors based on the recogni-
tion that distal indices such as poverty, single par-
enthood, large households, low parental education,
unemployment, low-income communities and
poor-quality schools, and more proximal measures,
such as maternal depression and lack of social sup-
port, tend to cluster in the same individual (Masten
et al., 1995). Accounting for these correlated con-
straints through multiple or cumulative risk indices
may provide better theoretical and empirical mod-
els of how exposure to negative factors impacts
children’s development than does examining any
single individual risk factor or examining them in
an additive manner (Sameroff & MacKenzie, 2003).

Several studies have demonstrated that high
scores on multiple risk indices are negatively
related to cognitive, language, and socioemotional
outcomes in early childhood, middle childhood,
and adolescence (Brody & Flor, 1998; Brody, Kim,
& Murry, 2003; Burchinal, Roberts, Hooper, &
Zeisel, 2000; Burchinal, Roberts, Zeisel, Hennon, &
Hooper, 2006; Evans, 2003; Forehand, Biggar,
& Kochick, 1998; Gerard & Buehler, 2004; Gutman,
Sameroff, & Eccles, 2002; Gutman, Sameroff, &
Cole, 2003; Hooper, Burchinal, Roberts, Zeisel, &
Neebe, 1998; Jones, Forehand, Brody, & Armistead,
2002; Krishnakumar & Black, 2002; Liaw & Brooks-
Gunn, 1994; Linver, Brooks-Gunn, & Kohen, 2002;
Luster & McAdoo, 1994; Prelow & Loukas, 2003;
Pungello, Kupersmidt, Burchinal, & Patterson,
1996; Sameroff, Seifer, Baldwin, & Baldwin, 1993;
Sameroff et al., 1987; Trentacosta et al., 2008). Less
is known, however, about the very long term effects
of early exposure to multiple risk factors. Young
adulthood, spanning ages 18–25, is a time termed
‘‘emerging adulthood’’ by Arnett (2000), a life stage
encompassing the transition between separation
from the family of origin and becoming self-
supporting. Previous research has linked individual
early risk factors to young adult education out-
comes, employment, teen parenthood, and criminal
behavior (Aquilino, 1996; Ensiminger & Slusarcick,
1992; Gest, Mahoney, & Cairns, 1999; Haurin, 1992;
Jaffee, 2002; Jimerson, Egeland, Sroufe, & Carlson,
2000; Xie, Cairns, & Cairns, 2001; Zill, Morrison, &
Coiro, 1993), but to date, less research has exam-
ined whether exposure to multiple social risk
factors during early childhood predicts adult
outcomes. An exception is a study of over 30,000
individuals in Britain in which Schoon et al. (2002)
found increased socioeconomic risk to be associated
with lower academic attainment through adoles-
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cence and lower social class attainment in adult-
hood.

Studies examining the effects of cumulative risk
often include income and ethnicity among the
multiple risk indices, yet investigating how cumu-
lative risk affects outcomes within samples limited
to such individuals is needed given their
increased likelihood of experiencing multiple
stressors. Children in poverty are more likely to
experience both social risk (e.g., family disruption)
and environmental risk (e.g., pollution; see review
by Evans, 2004). African American children often
experience racism in addition (Luster & McAdoo,
1994). Thus, ‘‘sociocultural forces such as poverty
and racism tend to allocate risk disproportion-
ately. . . to subsets of the population such as poor
and ethnic minorities’’ (Evans, 2003, p. 924).
Using heterogeneous samples, researchers have
investigated the effects of additional risk over and
above those associated with income and ethnicity,
finding somewhat inconsistent results depending
on the additional risk included (e.g., stressful life
events, Pungello et al., 1996; low birth weight,
Liaw & Brooks-Gunn, 1994). Others have exam-
ined the effects of additional risk within high-risk
samples (Burchinal, Roberts, et al., 2000; Hooper
et al., 1998; Shaw, Winslow, Owens, & Hood,
1998; Burchinal et al., 2006; Krishnakumar &
Black, 2002; Brody et al., 2003; Gutman et al.,
2002; Prelow & Loukas, 2003), finding negative
associations between such risk and children’s out-
comes. However, although some longitudinal
work has been carried out (Brody et al., 2003;
Burchinal, Roberts, et al., 2000; Burchinal et al.,
2006), most of these studies have investigated
short-term links between risk and outcomes.

In addition to investigating the main effects of
early education in a child-care setting and early
cumulative risk, researchers have tested for interac-
tions between early care experiences and early risk.
Both compensatory effects (i.e., children with
higher risk benefited more than children with lower
risk) and leveraging effects (i.e., greater effects
found for children with less risk than for those with
more risk) have been found. Hubbs-Tait et al.
(2002) found children with high family risk bene-
fited more by Head Start attendance than those at
low risk when predicting language scores. In con-
trast, Liaw and Brooks-Gunn (1994) examining the
effects of the Infant Health and Development
Program found that for children raised in poverty,
the intervention had a greater effect for children
with less risk than for children who experienced
more risk.

The first goal of this study was to further the
understanding of the effects of early intervention
and early cumulative risk by: (a) investigating the
associations between exposure to multiple social
risk factors in early childhood and young adult
outcomes within a sample drawn entirely from
low-income families, almost all of whom were
African American, over and above the effects of
early educational intervention, and (b) examining
whether early intervention and early risk interact to
influence outcomes in young adulthood.

Moderated Mediation: The Early Home Environment

A number of risk indices have been constructed
to examine how exposure to risk negatively affects
developmental outcomes. Although both distal
(e.g., poverty, unsafe neighborhoods, maternal edu-
cation) and proximal (e.g., quality of the home
environment) factors have often been included in
risk indices (Barocas et al., 1991; Hooper et al.,
1998; Luster & McAdoo, 1994; Prelow & Loukas,
2003; Sameroff et al., 1993), more recent studies
have focused on how exposure to distal risk factors
affects development via proximal processes (e.g.,
Brody et al., 2003; Trentacosta et al., 2008). Based
upon ecological theory (Bronfenbrenner & Morris,
1998), researchers have hypothesized that the stress
and lack of opportunities associated with poverty,
low education, and large households may signifi-
cantly diminish the family’s psychological
strengths, resulting in less responsive care by par-
ents (e.g., Conger & Elder, 1994). Thus, not only do
risk factors tend to cluster together, but the co-
occurrence of multiple risks may overwhelm the
family’s ability to cope and provide positive parent-
ing to the child (Sameroff et al., 1987).

A number of explanatory models have been
tested in previous work, including additive (testing
for independent effects of each variable), cumulative
(testing the effect of a total risk score), interactive
(testing if proximal variables moderate the effects of
distal variables), and mediational (testing if the
effects of distal variables are mediated through their
effects on proximal variables), with the mediation
model receiving the greatest support (e.g., Jones
et al., 2002; Krishnakumar & Black, 2002). For exam-
ple, proximal factors such as the quality of the home
environment mediated distal risk factors in predict-
ing cognitive outcomes prior to the age of 6 years
(Barocas et al., 1991; Krishnakumar & Black, 2002),
externalizing and internalizing problems among
high-risk children in early childhood (Trentacosta
et al., 2008), academic and social outcomes among
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African American children in Grades 1–3 (Burchi-
nal et al., 2006), and social outcomes for African
American children 7–15 years of age (Brody et al.,
2003; Jones et al., 2002). Thus, the weight of evi-
dence from these and other prior studies supports
the hypothesis that distal risk factors, such as pov-
erty, maternal education, and family structure, pre-
dict child outcomes through effects on proximal
processes (Guo & Harris, 2000; Guo & VanWey,
1999; Luster & McAdoo, 1994; National Institute of
Child Health and Human Development Early Child
Care Research Network, 2005). However, less is
known about the duration of these effects, that is,
the extent to which risk early in the life span may
influence the quality of the home environment in
early childhood, which may in turn affect outcomes
across many years, even into young adulthood.

In addition, researchers have examined whether
early care experiences may moderate the effects of
the early home environment, finding both compen-
satory (Bradley, Corwyn, Burchinal, McAdoo, &
Garcia-Coll, 2001) and leveraging (Bryant, Burchinal,
Lau, & Sparling, 1994) effects. This is similar to find-
ings from the studies examining the interaction
between early care experiences and early cumulative
risk described earlier.

The second overall goal of this study was to fur-
ther understanding of the role of the early home
environment by: (a) examining whether the early
home environment mediates the effects of early
cumulative risk on young adult outcomes and
(b) investigating whether early educational inter-
vention in a full-time child-care setting moderates
the effects of the early home environment on young
adult outcomes.

Present Study

This study used data from the Abecedarian Pro-
ject (Ramey & Campbell, 1984) and CARE (Wasik,
Ramey, Bryant, & Sparling, 1990) to examine the
very long term effects of early educational interven-
tion in a child-care setting, early multiple risk expo-
sure, and the early home environment. These
consecutive longitudinal programs have followed
participating individuals from infancy through
young adulthood. Early risk factors and the home
environment were assessed during program imple-
mentation from infancy through age 5 (kindergar-
ten entry), and the data on early circumstances
were entered into predictive models to explain edu-
cational outcomes, employment outcomes, teen par-
enthood, and criminal behavior when these persons
were 21–25 years of age.

Our hypotheses were as follows. Concerning the
first overall goal of the study, prior analyses with
these samples have demonstrated that those who
received the early educational intervention showed
benefits in terms of education and vocational out-
comes (Campbell et al., 2002; Campbell et al., 2008).
We hypothesized that within this high-risk sample,
over and above any found effects of treatment, early
cumulative risk would be negatively associated with
young adult educational outcomes (education
attainment in general, graduating high school spe-
cifically, and attending college specifically), employ-
ment outcomes (being employed, obtaining skilled
employment), avoidance of teen parenthood, and
avoidance of criminal behavior (i.e., individuals
exposed to more risk would be more likely to be
convicted of a misdemeanor, more likely to be con-
victed of a felony, and more likely to use illegal
drugs). We also hypothesized that early intervention
would moderate the effects of risk such that the
effects of increased risk would be weaker for those
who received the intervention than for those who
did not. Concerning the second goal of the study,
we hypothesized that the early home environment
would mediate any found effects for early risk and
that early educational intervention would moderate
the effects of the early home environment such
that the effects of a poor-quality home environment
would be weaker for those who received treatment
compared to those who did not.

Method

Participants

Participants were 139 young adults enrolled as
infants in one of the two consecutive trials of early
educational intervention. The Abecedarian study
enrolled four cohorts of infants born between 1972
and 1977, and CARE added two more born between
1978 and 1980. To determine eligibility for both
samples, families were screened with the same
High Risk Index (Ramey & Smith, 1977) composed
of sociodemographic factors associated with delays
in cognitive development and educational failure.
Among the factors were the educational levels of
parents, family income, family structure, evidence
of cognitive delays or academic failure in other fam-
ily members, and the use of welfare funds to meet
basic needs. Scores on the index were weighted and
summed to measure the degree of risk for each fam-
ily; to qualify, a score of 11 or higher was required.

The original Abecedarian sample consisted of
111 infants; CARE consisted of 66. Ninety-four per-
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cent of the original high-risk families in the com-
bined sample identified themselves as African
American (the remaining 6% were Euro-American),
and 53% of the infants were male. In the Abecedar-
ian study, infants were randomly assigned to two
groups: full-time educational treatment in a child-
care setting or control. In the CARE study, infants
were randomly assigned to three groups: full-time
educational treatment in a child-care setting plus
family education, family education only, or control.
Table 1 summarizes for both samples the numbers
of male and female study participants for whom
data were collected in young adulthood. Attrition
across the two studies was only 6%. At the time of
the young adult follow-up, the individuals ranged
in age from 20 to 25 years. For the Abecedarian
study, the mean age at data collection was
21.2 years (SD = 0.60 years); for CARE, the mean
age was 22.5 years (SD = 0.71 years).

Given that one of the main interests in this study
was to learn the degree to which the early child-
hood educational treatment in a child-care setting
influenced later outcomes in light of early risk and
the quality of the early home environment, the
present analyses were confined to individuals who
received early educational treatment within the
child-care setting (whether or not they also received
family education) and those randomly assigned to
the control groups. Thus, the treated group con-
sisted of the Abecedarian treated group (n = 53),
and the CARE treated group (n = 14). The control
group consisted of the Abecedarian control group
(n = 51), and the CARE control group (n = 21). The
CARE group that received only the family educa-
tion (n = 25 families) was not included in these
analyses (see Wasik et al., 1990, for comparisons of
early childhood outcomes for three CARE groups).
Thus, the total sample size for the present analyses
was 139 (73 males and 66 females; 67 who received

early educational treatment and 72 controls). Anal-
yses of young adult outcomes for the Abecedarian
and CARE projects have been based on an ‘‘intent-
to-treat’’ model in which all individuals were clas-
sified according to their random group assignment
in infancy. For specific outcomes, the numbers vary
slightly depending upon the few young adults who
chose not to disclose certain information.

Although the Abecedarian and CARE studies
comprised separate samples, several factors pro-
vide confidence that they can be combined into one
sample. First, the children in both the Abecedarian
and CARE samples were recruited in the same
manner from the same communities, and the cen-
ter-based treatment in both samples was essentially
the same (the early educational intervention staff
was relatively stable, they were supervised by the
same investigators, and the site and the curriculum
were the same). Further, earlier analyses examining
the effects of treatment on cognitive outcomes
through age 8 found treatment and not sample to
be substantively related to outcomes (with IQ dif-
ferences between the samples being found at only 2
of the 10 assessment points) and no Treatment ·
Sample interaction (Burchinal, Campbell, Bryant,
Wasik, & Ramey, 1997). Prior analyses for age 21
outcomes compared 12 basic background factors
(maternal age, education, marital status, teen par-
ent, ethnicity, etc.) across the two study samples
and found only one significant difference: Mothers
of infants enrolled in CARE had more years of edu-
cation at the time of the target child’s birth (Camp-
bell et al., 2008). These prior young adult analyses
also compared the effects of treatment in the sam-
ples and found no evidence for a larger treatment
effect in the CARE sample (i.e., for individuals who
received both the child-care treatment and the fam-
ily education component) than the Abecedarian
sample (i.e., those who received only the child-care
treatment) for long-term educational outcomes
(Campbell et al., 2008). Finally, in analyses for the
current study (described in the following), logistic
regression on each of the individual risk factors
that comprised the cumulative risk index employed
in this study and a general linear model for the risk
total score found no evidence that individual risk
items or the total scores differed across samples.

Procedures

Treatment and control groups.. The Abecedarian
and CARE treatment involved early educational
intervention beginning in infancy and lasting until
the child started kindergarten. Age at entry ranged

Table 1

Number of Abecedarian and CARE Study Participants Interviewed as

Young Adults

Group

Abecedarian CARE

TotalMales Females Males Females

Early educational

treatment

28 25 9 5 67

Control 23 28 13 8 72

Family education only 15 10 25

Total 51 53 37 23 164

Note. The child-care treatment group in the Carolina Approach
to Responsive Education (CARE) study received family
education as well.
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from 3 to 22 weeks, with a mean age of 9 weeks
(SD = 4.6 weeks). The intervention was delivered
in a full-time child-care facility housed in a univer-
sity-based research center. Descriptions of the edu-
cational program and early childhood outcomes are
provided in a number of earlier publications (i.e.,
McGinness & Ramey, 1981; Sparling, 1989; Sparling
& Lewis, 1978, 1984; Ramey & Campbell, 1984;
Wasik et al., 1990).

Longitudinal data collection.. From infancy to age
5 years (i.e., early childhood), demographic circum-
stances for each child’s family were repeatedly
assessed. Data were collected at the point of study
admission and at least annually thereafter to track
changes in the child’s family composition, parental
education levels, and stability of living circum-
stances. Annual home visits were also made during
which the educational atmosphere of the child’s
home environment was assessed. The focus of the
present work is on how events in the first 5 years
of life were related to long-term outcomes as repre-
sented in accomplishments assessed in the young
adulthood follow-up.

Young adult follow-up.. Young adults were con-
tacted by letter and invited to enroll in this phase
of the study. Assessors were advanced graduate
students in clinical or school psychology. All were
unaware of the participants’ early treatment histo-
ries. Two of the assessors were African American
and one was European American for the Abecedar-
ian follow-up; the three assessors were European
American for the CARE follow-up.

Measures

Early risk.. The following variables were selected
from data collected between infancy and 54 months
to create the present cumulative risk index: teen
mother when the participant was born (mother
younger than 18), mother’s educational level at
birth less than high school graduate, parents not
married at some point during this time period, par-
ticipant did not live with the mother at some point
during this period, large family size (participant
had two or more siblings by age 54 months), and
high mobility (the family made three or more
moves during this time period). These factors were
selected based upon prior studies examining the
effects of early risk factors (Aquilino, 1996; Burchi-
nal, Roberts, et al., 2000; Chase-Lansdale, Gordon,
Brooks-Gunn, & Klebanov, 1997; Deater-Decker,
Dodge, Bates, & Pettit, 1998; Dubow & Luster,
1990; Ensiminger & Slusarcick, 1992; Furstenberg,
Brooks-Gunn, & Chase-Lansdale, 1989; Gutman

et al., 2002; Hooper et al., 1998; Luster & McAdoo,
1994; McLanahan, 1997; Murry, Bynum, Brody,
Willert, & Stephens, 2001; Prelow & Loukas, 2003;
Sameroff et al., 1993; Sugawara, 1991; Williams,
Anderson, McGee, & Silva, 1990; Zill et al., 1993).
The cumulative risk score was derived by summing
up 1 point for each of the factors that pertained to
the family during the child’s first 5 years. Thus,
early risk scores could range from 0 to 6.

The early home environment.. Abecedarian and
CARE families were visited at home when study
children were 6, 18, 30, 42, and 54 months of age.
Based on observations and questions during the
visits, the age-appropriate version of the Home
Observation for Measurement of the Environment
(HOME; Bradley & Caldwell, 1979; Caldwell &
Bradley, 1984) was scored. Versions of the HOME
suitable for infants ⁄ toddlers and preschool children
aged 3–6 covered factors such as the affective qual-
ity of the parent (mother)–child interaction, the toys
and educational materials provided, the parent’s
support for the child’s learning, the stability of the
family’s routines, and the variety and breadth of
stimulation made available to the child. Caldwell
and Bradley (1984) reported internal consistency
reliability of r = .89 for the infant ⁄ toddler version of
the HOME, and r = .93 for the preschool version
(Bradley, Caldwell, Rock, Hamrick, & Harris, 1988).
Bradley (1992) found comparable factor structures
and predictive validity for European American and
African American samples. In the present sample,
alpha levels for the HOME ranged from .75 at
6 months to .89 at 54 months, with an overall
average alpha of .82.

The infant ⁄ toddler and preschool versions of the
HOME differ in the number of items but are highly
correlated (.43 < r < .72). Accordingly, an across-
time composite HOME score was computed as the
mean of the percent of items passed at 6, 18, 30, 42,
and 54 months. This composite HOME score ran-
ged from 0.40 to 0.94 (M = 0.69 and SD = 0.11).
Thus, on average, 69% of the items were passed
over time across the families in the sample.

Young adult outcomes.. Outcomes for the analyses
presented here include educational attainment,
employment, teen parenthood, and criminal behav-
ior. These data were collected through means of a
semistructured interview covering these and other
basic demographic factors. The use of illegal drugs
was measured by self-scored answers to questions
contained in the Behavioral Risk Factor Surveillance
System (Kolbe, 1990).

Educational attainment was operationalized in
three ways. First, a continuous measure of educa-
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tion was created based on the number of years
associated with the final degree obtained. The score
was the highest grade completed if the participant
did not graduate from high school or obtain a gen-
eral equivalency diploma (GED), the score was 12 if
the participant had graduated from high school or
obtained a GED, 14 if the participant had com-
pleted some college or obtained an associate’s
degree, and 16 if the participant had obtained a
bachelor’s degree. To address policy questions, two
categorical variables were also created: high school
graduate (yes–no) and ever attended a 4-year
college or university (yes–no).

Two binary employment outcomes were exam-
ined. First, whether or not the participant was
employed in any capacity at the time of the young
adult interview was analyzed. Second, positions
were coded according to the Hollingshead Index of
Social Class (Hollingshead, n.d.) and whether or
not the participant was employed in a skilled labor
occupation or higher (defined as Hollingshead rat-
ing of 4 or higher) was coded.

Teen parenthood was defined as having a first
child before age 18. Criminal behavior was self-
reported: whether or not the participant had been
convicted of a misdemeanor, convicted of a felony,
or reported any illegal drug use.

Analysis Strategy

Two sets of analyses were conducted to address
the two goals of the study. First, the simultaneous
effects of treatment and risk were investigated
using general linear modeling (in the models pre-
dicting to the continuous variable for education
attainment) and logistic regression techniques (in
the models predicting to the dichotomous out-
comes: high school graduate, ever attended college,
currently employed, currently employed in a
skilled job, teen parenthood, ever convicted of a
misdemeanor, ever convicted of a felony, and use
of illegal drugs) in SAS version 9.1 (Statistical
Analysis Software, Cary, NC). For each outcome,
two predictive models were run. The first tested for
the main effects of early intervention and early risk;
the second added an intervention by risk interac-
tion term to the model.

In the second set of analyses, young adult devel-
opmental status was conceptualized within a mod-
erated mediation framework, hypothesizing that the
early home environment mediated the effect of early
risk on young adult outcomes and that early educa-
tional intervention status moderated the relation
between the home environment and young adult

outcomes (see Figure 1). Thus, for each outcome
where significant effects of early risk above and
beyond treatment were found in the first set of anal-
yses, the moderated mediation hypothesis was
investigated using Mplus version 5 (Muthén &
Muthén, 1998–2007). Mplus provides several advan-
tages for this analysis in that it: (a) allows for the
proper specification and analysis of binary and
continuous outcomes, (b) estimates bootstrapped
standard errors and confidence intervals for each
model coefficient, and (c) addresses missing data
through a full information maximum likelihood
(FIML) technique. Following recommendations by
Preacher, Rucker, and Hayes (2007), the moderated
mediation path model included the early risk index,
early home environment, early childhood educa-
tional treatment status, and a Home Environ-
ment · Treatment interaction term as predictors of
young adult outcomes (see Figure 2). Additionally,
the home environment was regressed on the child
risk index. Each predictor was mean-centered for
analysis and for the creation of the interaction term.
The analysis plan focused on assessing the signifi-
cance of simultaneous mediation and moderation
within the path models. Significant mediation was
determined by a nonzero product term of the a1 and
b1 paths, controlling for all other variables in the
model; this product term is referred to as the indi-
rect effect or mediated effect (MacKinnon, 2008).
The term indirect effect is used from this point for-
ward. If the path between the interaction term and
outcome was significant for a specific young adult
outcome, post hoc evaluation of simple indirect
effects within treatment levels was conducted (Tein,
Sandler, MacKinnon, & Wolchik, 2004).

Results

Descriptive Findings

The number of early risk factors experienced by
study participants ranged from 0 to 4 (M = 2.31,
SD = 1.10). The mean cumulative risk scores were

Figure 1. Conceptualization of moderated mediation.
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2.32 (SD = 1.06) for the treated group and 2.38
(SD = 1.18) for the control group. The mean early
home environment score for the treated group was
0.68 (SD = 0.091) and for the control group was
0.66 (SD = 0.10). There were no significant differ-
ences between the treated and control groups for
any risk item, the total risk score, or the home envi-
ronment score.

Table 2 provides the percentages of the treat-
ment and control groups who experienced each
risk factor and each of the binary young adult
outcomes. Logistic regressions for each of the
binary outcomes with only treatment as the pre-
dictor found significant differences between the
treated and control groups for having attended
college, B = 1.31 (0.43), p < .01, and skilled
employment, B = 0.98 (0.37), p < .01. For the con-
tinuous educational outcome, the mean for the
total sample was 12.31 (SD = 1.64), with
M = 12.77 (SD = 1.45) for the treated group and
M = 11.88 (SD = 1.69) for the control group; a
general linear model with treatment alone as a
predictor found a significant difference between
the treated and control groups for this outcome,
B = 0.90 (0.27), p < .01. The correlation between
educational attainment and cumulative risk was
r = ).20 (p < .05), and the correlation between
educational level and the early home environ-
ment was r = .36 (p < .0001).

Research Goal 1: Prediction Models

Table 3 presents raw regression coefficients and
standard errors for the linear education attainment
outcome and odds ratios (ORs) and confidence
intervals (CIs) for dichotomous outcomes. The find-
ings indicate that when the effects of treatment and

Figure 2. Moderated mediation path model specification.

Table 2

Descriptive Statistics for Individual Risk Factors and Binary Outcomes by Treatment Group

Group

TotalTreated Control

n % of group n % of group N % of sample

Risk factors

Teen mother 15 22.7 21 29.2 36 26.1

Mother less than high school graduate 37 56.1 46 63.9 83 60.1

Mother not always married 59 89.4 61 84.7 120 87.0

Mother out of home 10 15.5 8 11.1 18 13.0

Large family size 13 19.7 17 23.6 30 21.7

Frequent moves 20 30.3 18 25.0 38 27.5

Outcomes

High school graduate 50 74.6 48 72.2 98 71.0

Attended college 25 37.9 10 14.8 35 25.6

Employed as young adult 45 67.2 40 56.3 85 61.6

Skilled employment 30 46.2 17 24.3 47 34.8

Teen parent 8 11.9 15 20.8 23 16.6

Misdemeanor 8 12.3 14 19.4 22 16.1

Felony 6 9.2 8 11.1 14 10.2

Used illegal drugs 44 67.7 50 69.4 94 68.6
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risk on young adult outcomes were simultaneously
estimated, positive treatment effects were found for
educational attainment, the likelihood of attending
college, and the likelihood of having obtained
skilled employment. Risk was negatively associated
with educational attainment, the likelihood of
high school graduation, the likelihood of being
employed in any capacity, and the likelihood of
avoiding teen parenthood. Effect sizes indicate that,
controlling for risk, treated participants obtained
0.87 more years of education, were 3.82 times more
likely to have attended some college, and were 2.69
times more likely to have obtained skilled employ-
ment compared to control participants. Controlling
for treatment, each additional risk factor was asso-
ciated with 0.28 fewer years of education, being
1.45 times less likely to graduate from high school,
1.61 times less likely to be employed, and 1.78
times more likely to be a teen parent (for ORs less
than one reported in the table, the inverse of the
reported value is used to describe the odds).
Neither treatment nor risk appeared to have a sig-
nificant effect on self-reported involvement in
crime.

In the second set of models that tested for a
treatment by risk interaction in addition to simulta-
neously estimating the main effects of treatment
and risk, no evidence was found to suggest treat-
ment moderated the associations between risk and
any of the young adult outcomes.

Research Goal 2: Moderated Mediation

The moderated mediation hypotheses was then
tested for each outcome where a main effect for
risk was found in the prediction models
described earlier (i.e., educational attainment,
graduated high school, being employed, and teen
parenthood). Table 4 (for the educational out-
comes) and Table 5 (for employment) provide the
path coefficients, bias-corrected standard errors,
and 95% CIs for the model path. In the final row
of each table are the coefficient for the indirect
effect, along with its bias-corrected standard error
and CI.

Education attainment.. Table 4 shows that early
educational treatment, the home environment, and
the Treatment · Home interaction significantly pre-
dicted education attainment. Additionally, there
was a significant indirect effect of risk on educa-
tional attainment as mediated by the home environ-
ment. This indirect effect is conditional because the
Treatment · Home interaction term was significant.
Consequently, we followed up this finding with
post hoc analyses of simple indirect effects by esti-
mating the mediation model separately for the con-
trol and treated samples. These post hoc tests of
simple indirect effects indicated that the home envi-
ronment mediated the relation between risk and
education attainment for participants in the control
group (effect = )0.36, SE = 0.13, CI = )76, )0.11)
but not for the treated group (effect = )0.04, SE =
0.05, CI = )21, 0.04). That is, for the control group,
increases in education attainment were associated
with increases in HOME scores (B = 0.83, SE = 0.23,
p < .000), but not with child risk levels (B = 0.01,
SE = 0.14, p = .96). For the treated group, education
attainment was significantly related neither to
HOME scores (B = 0.19, SE = 0.19, p = .31) nor to
child risk levels (B = )0.14, SE = 0.17, p = .41).

Figure 3 depicts the Treatment · Home interac-
tion effect on education attainment. For children
with lower quality home environment scores (1 SD
below the mean), those in the treatment group
attained on average 2 more years of education than
did children in the control group (p < .001). Treat-
ment was not associated with a significant increase
in education attainment for children with average-
quality home environments (p = .25) or higher
quality home environments (1 SD above the mean;
p = .24).

High school graduation.. As seen in Table 4, only
the home environment accounted for high school
graduation in this sample. The home environment,
in turn, was predicted by children’s risk index.

Table 3

Young Adult Outcomes as a Function of Early Educational Interven-

tion and Early Cumulative Risk

Model 1

Treat Risk

B SE B SE

Education attainment 0.87** 0.27 )0.28* 0.12

OR CI OR CI

High school graduate 1.30 0.61, 2.77 0.69* 0.49, 0.97

Employed 1.53 0.75, 3.13 0.62** 0.44, 0.87

Teen parent 0.53 0.20, 1.38 1.78* 1.13, 2.80

Any college 3.82** 1.66, 8.80 0.91 0.63, 1.31

Skilled employment 2.69** 1.29, 5.60 0.88 0.63, 1.22

Felony 0.86 0.28, 2.65 1.60 0.94, 2.75

Misdemeanor 0.60 0.23, 1.56 1.51 0.98, 2.33

Illegal drugs 0.90 0.44, 1.85 0.95 0.69, 1.31

Note. Values for treatment and risk were centered for analysis.
*p < .05. **p < .01.
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Thus, the effect of risk on high school graduation
was significantly mediated by the home environ-
ment. However, there was no evidence of moder-
ated mediation.

Employment.. As seen in Table 5, as children’s
risk levels increased, their likelihood of being
employed at the time of the young adult interview
decreased, but no evidence that this risk was medi-
ated through its effects on the early home environ-
ment was found. Conversely, higher home
environment scores were directly associated with
greater likelihood of employment in young adult-
hood.

Table 4

Moderated Mediation: Educational Outcomes

Educational attainment High school graduation

Coefficient SE 95% CI Coefficient SE 95% CI

Effect on outcome

Education treatment .68** 0.24 0.22, 1.16 .06 0.26 )0.43, 0.62

Risk ).06 0.11 )0.27, 0.17 ).09 0.12 )0.32, 0.13

Home environment .51** 0.15 0.22, 0.79 .30* 0.12 0.05, 0.51

Treatment · Home ).57* 0.27 )1.02, )0.02 ).41 0.26 )0.95, 0.05

Effect on home environment

Risk ).33*** 0.07 )0.48, )0.22 ).33*** 0.06 )0.49, )0.23

Indirect effect

Indirect effect ).17** 0.06 )0.31, )0.06 ).10* 0.05 )0.21, )0.02

*p < .05. **p < .01. ***p < .001.

Table 5

Moderated Mediation: Employment

Coefficient SE 95% CI

Effect on employment

Education treatment .30 0.24 )0.24, 0.72

Risk ).23* 0.12 )0.45, )0.01

Home environment .25* 0.12 )0.01, 0.46

Treatment · Home .07 0.24 )0.42, 0.51

Effect on home environment

Risk ).33*** 0.06 )0.49, )0.23

Indirect effect

Indirect effect ).08 0.04 )0.17, )0.00

*p < .05. ***p < .001.

Figure 3. Years of education attainment by treatment status and Home Observation for Measurement of the Environment (HOME)
scores.
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Teen parenthood.. Given the simultaneous estima-
tion of effects, there was no evidence that the likeli-
hood of having a child while a teen was related to
risk level, the home environment, early education,
nor an interactive effect of early education and the
home environment.

Discussion

The first goal of the study was to examine the very
long term effects of early cumulative risk over and
above any effects of early intervention and to learn
whether early intervention and early risk interacted
when predicting the selected outcomes. As previ-
ously reported (Campbell et al., 2008), for the com-
bined Abecedarian and CARE samples, early
educational intervention was significantly associ-
ated with educational attainment in general, attend-
ing a 4-year college or university specifically, and
obtaining skilled employment. The present analyses
showed, in addition, that a prospective measure of
cumulative risk summed across the first 5 years of
life negatively predicted overall educational attain-
ment, high school graduation specifically, and
being employed as a young adult. Unexpectedly,
early intervention was not found to moderate asso-
ciations between early risk and young adult out-
comes within this sample.

The second goal of this study was to examine a
moderated mediation hypothesis: whether the qual-
ity of the early home mediated the found effects of
early cumulative risk on later outcomes and
whether early educational intervention moderated
the effects of the early home environment on these
outcomes. The results suggest that the home envi-
ronment did mediate the effects of early risk for
high school graduation but not for being employed
or teen parenthood. Support for the moderated
mediation hypothesis was found only for education
attainment in general: The early home environment
appeared to mediate the association between early
risk and this outcome for the control group but not
the treated group.

This study found associations between early risk
and young adult accomplishments, a longer time
span than is typical in the literature. The finding
that early risk significantly predicted overall educa-
tional attainment and high school graduation spe-
cifically confirms as well as extends earlier work
showing increased early cumulative risk to be
associated with poor concurrent and shorter term
academic outcomes (Brody et al., 2003; Forehand
et al., 1998; Gutman et al., 2002; Gutman et al.,

2003; Prelow & Loukas, 2003). The finding that
higher early risk was associated with an increased
likelihood of teen parenthood adds to previous
work showing how individual risk factors are asso-
ciated with teen parenthood (Cairns & Cairns, 1994;
Haveman, Wolfe, & Wilson, 1997; Ludtke, 1997;
Miller-Johnson, Winn, Coie, Malone, & Lochman,
2004). The current finding is modified by the fact
that, within this sample, teen parenthood was no
longer significantly predicted by risk when models
simultaneously examined early risk, the early home
environment, and early treatment.

The present findings suggest that when early
cumulative risk and intensive early education in a
child-care setting are considered simultaneously,
higher level accomplishments in young adulthood
were affected by early educational intervention
whereas more basic-level accomplishments were
associated with early risk. High school graduation,
being employed as a young adult, and teen parent-
hood were all predicted by early cumulative risk
irrespective of early intervention, whereas going to
college and having a skilled-level job in young
adulthood were predicted by early treatment, irre-
spective of early risk. Perhaps early risk added lit-
tle to the prediction of going to college because it
was at the earlier stage of completing high school
that risk did the most harm, precluding the possi-
bility of going to college. This is consistent with the
report by Teachman, Paasch, Day, and Carver
(1997) that family poverty appears to exert its
greatest impact on high school graduation rather
than on college attendance. Thus, within a high-
risk sample, those experiencing the higher levels of
risk find it harder to achieve some of the basic
accomplishments of young adulthood, such as
graduating from high school or getting any job.
Early intervention, however, may provide the boost
needed for higher levels of success, such as attend-
ing college or obtaining skilled employment.

A key finding from the present analyses is that
treatment moderated the mediation of risk through
the quality of the home environment. This effect
emerged when predicting to the linear measure of
young adult education attainment. For children in
the control group, early cumulative risk was associ-
ated with a poorer quality home environment,
which in turn was associated with lower levels of
education attainment in young adulthood. This was
consistent with our hypotheses. In contrast, our
analyses found no evidence of such mediation for
the treated group. Having the 5 years of educa-
tional intervention in a high-quality child-care
setting appeared to be protective; that is, it buffered
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treated children against the long-term effects of a
poor-quality early home environment on later edu-
cational attainment. This finding is consistent with
other work suggesting that early intervention may
moderate the effects of the early home environment
(Bradley et al., 2001). Previous research involving
the effects of child care on shorter term outcomes
with high-risk samples has found evidence that
child-care quality serves as a protective factor for
some outcomes but not others. Burchinal et al.
(2006) in their study of African American children
in kindergarten through third grade found quality
child care to be protective for math scores and
behavior problems, but not for reading. Thus,
different protective factors may be important for
different outcomes (Gutman et al., 2003). The
results here suggest that the effect for treatment
was larger for those from poor-quality home envi-
ronments than for those from higher quality early
home environments. This implies that high-quality
child care may be more effective for children whose
parents are less responsive and provide less stimu-
lating home environments than for other children.

Although evidence was found that early home
environment mediated the effects of risk for educa-
tional outcomes, no evidence of such mediation
was found for being employed or teen parenthood.
The HOME, the measure used to assess the quality
of the early home environment, has previously
been shown to be associated with cognitive devel-
opment and academic outcomes (Bradley, Caldwell,
& Rock, 1988). Given this, its association with later
educational outcomes in the present sample is con-
sistent with the literature. One mechanism to
explain the significant mediation findings is sug-
gested by the work of Brody et al. (2003), who stud-
ied young African American adolescents growing
up in single-mother homes in rural settings. These
investigators found that cumulative risk was associ-
ated with parenting practices, which were in turn
associated with youth self-regulation. Self-regula-
tion was in turn associated with academic achieve-
ment. Heckman, Stixrud, and Urzua (2006) have
suggested that noncognitive factors, as well as
cognitive factors, strongly predict educational
attainment. The environment provided by one’s
parents, combined with inherited ability and early
intervention all play a role (Heckman et al., 2006).
However, in the present study, the links between
the early home environment and later educational
attainments appear to be different from those that
influence being employed and adolescent parent-
hood. The decision to become sexually active is
complex (Michels, Kropp, Eyre, & Halpern-Felsher,

2005). Concurrent peer relationships and other ado-
lescent circumstances undoubtedly play crucial
roles in decisions made about parenthood when an
adolescent is faced with such a life-altering experi-
ence. Young adult employment is subject to concur-
rent employment opportunities as well as personal
characteristics influencing one’s desire to seek
work. Thus, the effects of early cumulative risk on
employment and teen parenthood outcomes need
further study; the links may be direct, as found
here, or mediated through other early or concurrent
factors not assessed in this study.

The hypothesis that increased early risk would
be positively associated with illegal activity was not
confirmed within this sample. In the present study,
crime was represented by the young adults’ self-
reported convictions for misdemeanors and felonies
and use of illegal drugs. A large body of research
links risk and concurrent behavior problems. For
example, using an index of cumulative risk, Fur-
stenberg, Cook, Eccles, Elder, and Sameroff (1999)
found that urban adolescents with 8 or more risk
indicators (out of 10 possible) showed a 40% rate of
behavior problems, compared to only 7% of those
with 2 risk factors. However, these authors were
examining current rates of problem behavior
compared with current risk circumstances. Perhaps
concurrent risk is more predictive of these out-
comes than cumulative risk experienced much
earlier in the life span.

No evidence was found that early educational
intervention and early risk directly interacted to
influence young adult outcomes. This finding was
unexpected. It is noteworthy in this regard that the
present sample consisted entirely of individuals
who were drawn from high-risk backgrounds.
Whether children exposed to more risk gain more
from quality child care is a research question perti-
nent to policies regarding preferential entrance into
public child-care programs, such as Head Start and
prekindergarten, many of which use a high-risk
index to determine who is recruited. Prior observa-
tional studies have found quality child care to be a
stronger predictor of positive outcomes for children
exposed to more social risk during early childhood
(Burchinal et al., 2006; Burchinal, Peisner-Feinberg,
Bryant, & Clifford, 2000; Caughy, DiPietro, & Stro-
bino, 1994; Hubbs-Tait et al., 2002; Peisner-Feinberg
& Burchinal, 1997; Peisner-Feinberg et al., 2001;
Schliecker, White, & Jacobs, 1991; Vandell, 2004).
This sample, however, consisted of individuals all
considered high risk due to poverty and most con-
sidered at high risk due to minority ethnic status.
This homogeneity within the present sample could
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have precluded detection of the expected interac-
tion between risk and treatment.

Some limitations should be considered in inter-
preting the findings of the study. First, the sample
was limited to individuals born into low-income
families almost all of whom were African
American, and thus the findings generalize to that
demographic group and may apply to other groups
in unknown ways. As noted earlier, being minority
ethnic status is a variable that in and of itself has
been found to be a risk factor. In addition to being
more likely to be of low income (Denavas-Walt,
Proctor, & Lee, 2006) and to experience other
stressors that European Americans (Evans, 2004),
discrimination and racism experienced by ethnic
minority families may also negatively influence
development (Murry, Brown, Brody, Cutrona, &
Simons, 2001; Prelow, Danoff-Burg, Swenson, &
Pulgiano, 2004). That is, as Murry, Brown, et al.
(2001) found, although a lack of income and other
resources is a significant factor in families’ stress and
functioning, ‘‘simply being Black in America’’
(p. 917) also played a critical yet sometimes
unacknowledged role affecting maternal psychologi-
cal functioning, thus influencing the quality of
relationships and interactions in the home environ-
ment.

A second caveat is that the sample size
was small, which may have reduced the power to
detect smaller relationships and interaction effects
(McClellan & Judd, 1993). This may have been
especially problematic when considering the data
on illegal activity. The total sample size was rela-
tively small, and the proportion of young adults
who self-reported lawbreaking was smaller still.
Admission of a misdemeanor occurred in only 17%
of the sample, and only 10% admitted a felony.
Power may also have been limited by the fact
that most of the outcomes considered here were
dichotomous rather than continuous variables.

Another limitation of this work, one generally
shared by the literature in this area, is that some
of the risk factors that may have contributed to
outcomes were not assessed and thus were not
included in the cumulative risk index. Within the
literature on this topic, wide variety exists con-
cerning this issue. For example, Brody et al. (2003)
included 7 possible factors, Sameroff et al. (1993)
had 10, and Evans (2003) listed 9. This diversity
among risk factors makes it difficult to compare
findings across studies. An alternate approach to
studying the question of risk might be to combine
risk variables empirically using factor analyses as
was performed by Deater-Decker et al. (1998).

Burchinal, Roberts, et al. (2000) compared three
approaches to analyzing risk—testing individual
risk factors, creating risk factor scores using factor
analyses, and calculating a cumulative risk
index—and found that similar, but not identical,
conclusions could be drawn using each approach.
Given sufficient sample sizes, considering domains
of risk, rather than simply summing indicators,
may be more appropriate for different outcomes.
However, longitudinal studies often consist of
small sample sizes, for which a cumulative risk
index may be most appropriate (Burchinal, Rob-
erts, et al., 2000).

Similarly, the models in the current analyses did
not include protective factors (beyond early educa-
tional intervention) that may have been related to
outcomes, nor did they include how the adolescents
and young adults interpreted the early risk factors.
Future research could include these variables to
gain a better understanding of the effects of early
risk as well as pathways to competence in the con-
text of adversity (Masten et al., 1999).

Another caveat concerns generalizations that can
be made about the effects of child care. Although
the treatment took place in a full-time child-care
setting, the educational intervention was not typical
of the early child-care experience for most young
children. Moreover, although the treatment and
control groups differed by the fact that one received
the systematic early treatment and the other did
not, many children in the control group did experi-
ence out-of-home care before the age of 5. Different
types were used by this group including relative
care, family day care homes, and state-licensed cen-
ter care, as determined by family circumstances.
Thus, the group comparisons are between those
who did and did not receive early educational
intervention in a child-care setting, not between
those who did and did not experience out-of-home
child care.

Despite the limitations, several strengths of this
study increase confidence in the findings. These
strengths include the study’s longitudinal nature,
which provided prospective data on early risk, and
the very long span of time covered by the data col-
lection, from birth to young adulthood. This per-
mitted early risk to be summed across early
childhood, capturing the natural variation that
occurred within individual lives as experienced at
the time. As noted by Gerard and Buehler (2004),
one of the strengths of cumulative risk models is
‘‘their potential to capture the natural covariation
of risk factors’’ (p. 1833). In addition, both the
Abecedarian and CARE studies had low rates of
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attrition, increasing investigator confidence in long-
term outcomes. Confidence in the conclusions
pertaining to early educational intervention is
increased by the fact that both Abecedarian and
CARE were randomized studies. This degree of
experimental control allows for the interpretation of
early treatment’s contribution to the outcomes with
more confidence than would be possible in a natu-
ralistic study where self-selection into treatment
could have biased the findings.

These findings have implications for public policy-
makers considering how to allocate limited
resources. Given that the effects of early cumulative
risk can be very long-lasting and impact important
basic young adult outcomes, resources are needed
to help protect high-risk children from the effects of
such multiple stressors. Increased early risk may
have a particularly negative effect on some of the
basic-level accomplishments society requires for
minimal self-sufficiency. Early intervention, how-
ever, moderated the effects of less optimal home
environments on educational attainment and was
promotive for the important outcomes of college
attendance and obtaining skilled employment in
this high-risk sample. These findings affirm the
allocation of resources to provide early childhood
programs for high-risk children.
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