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EARLY EDUCATIONAL INTERVEN-
tions during the preschool years
are widely touted as an effec-
tive way to prevent learning dif-

ficulties and to promote healthy devel-
opment. Preschool programs are central
to many human service reforms. State
and local expenditures for preschool ex-
ceed $15 billion annually, and they are
expected to continue to increase.1 Ad-
vances in the neuroscience of brain de-
velopment have further accelerated in-
terest and investments in the early years
of life.2,3

The main attraction of early child-
hood programs is their potential for pre-
vention and cost-effectiveness.4,5 In the
past 2 decades, many studies have dem-
onstrated the positive effects of partici-
pation in early intervention for school
readiness, health status, academic
achievement, reduced need for grade
retention, and special education ser-
vices.6-8 Evidence is emerging for delin-
quency prevention and higher edu-
cational attainment.9-11 Yet several
limitations remain that reduce confi-
dence in the implications of findings
for policy making.

First, most evidence for the link be-
tween preschool participation and its
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Context Most studies of the long-term effects of early childhood educational interven-
tions are of demonstration programs rather than large-scale public programs. Previous
studies of one of the oldest federally funded preschool programs have reported positive
effectsonschoolperformance,buteffectsoneducationalattainmentandcrimeareunknown.

Objective To determine the long-term effectiveness of a federal center-based pre-
school and school–based intervention program for urban low-income children.

Design, Setting, and Participants Fifteen-year follow-up of a nonrandomized,
matched-group cohort of 1539 low-income, mostly black children born in 1980 and
enrolled in alternative early childhood programs in 25 sites in Chicago, Ill.

Interventions The Chicago Child-Parent Center (CPC) Program (n=989 children) pro-
vides comprehensive education, family, and health services and includes half-day pre-
school at ages 3 to 4 years, half- or full-day kindergarten, and school-age services in linked
elementary schools at ages 6 to 9 years. The comparison group (n=550) consisted of
children who participated in alternative early childhood programs (full-day kindergar-
ten): 374 in the preschool comparison group from 5 randomly selected schools plus 2
others that provided full-day kindergarten and additional instructional resources and 176
who attended full-day kindergartens in 6 CPCs without preschool participation.

Main Outcome Measures Rates of high school completion and school dropout
by age 20 years, juvenile arrests for violent and nonviolent offenses, and grade reten-
tion and special education placement by age 18 years.

Results Relative to the preschool comparison group and adjusted for several covar-
iates, children who participated in the preschool intervention for 1 or 2 years had a
higher rate of high school completion (49.7 % vs 38.5%; P=.01); more years of com-
pleted education (10.6 vs 10.2; P=.03); and lower rates of juvenile arrest (16.9% vs
25.1%; P=.003), violent arrests (9.0% vs 15.3%; P=.002), and school dropout (46.7%
vs 55.0%; P=.047). Both preschool and school-age participation were significantly
associated with lower rates of grade retention and special education services. The ef-
fects of preschool participation on educational attainment were greater for boys than
girls, especially in reducing school dropout rates (P=.03). Relative to less extensive
participation, children with extended program participation from preschool through
second or third grade also experienced lower rates of grade retention (21.9% vs 32.3%;
P=.001) and special education (13.5% vs 20.7%; P=.004).

Conclusions Participation in an established early childhood intervention for low-
income children was associated with better educational and social outcomes up to age
20 years. These findings are among the strongest evidence that established programs
administered through public schools can promote children’s long-term success.
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long-term effects on child health and de-
velopment comes from model demon-
stration programs rather than estab-
lished programs implemented by school
districts and human service agencies.12

Although research on model programs
provides crucial information concern-
ing what effects are possible under the
most controlled conditions, evidence
from larger-scale, institutionalized pro-
grams can better assess the effective-
ness of the existing state and federal in-
vestments.

A second limitation of the existing
research is that few studies of pro-
gram impact have been conducted in
inner cities with high concentrations of
neighborhood and family poverty. Be-
ginning with Head Start, preschool pro-
grams were designed to benefit chil-
dren at highest risk of school failure.
Given increasing concentrations of so-
cial disadvantage in many urban set-
tings,13 corresponding evidence about
the compensatory effects of early child-
hood programs is warranted.

Finally, the impact of the length of par-
ticipation has not been systematically in-
vestigated. Previous studies do not have
sufficient sample sizes and variation in
length of participation to investigate this
issue. Knowledge about the added value
of programs that continue into the pri-
mary grades may reveal, for example, the
extent to which the fading effects of in-
tervention on some outcomes can be
moderated or reversed.7,14

In this report, we present evidence
from the Chicago Longitudinal Study on
the long-term effects of a preventive in-
tervention called the Chicago Child-
Parent Center (CPC) program.12,15 Lo-
cated in 24 centers in high-poverty
neighborhoods, this ESEA (Elemen-
tary and Secondary Education Act) Title
I program began in 1967 and is the coun-
try’s second oldest (after Head Start) fed-
eral preschool program and the oldest
extended early intervention. We inves-
tigated the link between program par-
ticipation and educational attainment by
age 20 years, official juvenile arrests by
age 18 years, and need for school reme-
dial services. Earlier studies have found
that program participation beginning in

preschool is significantly associated with
greater cognitive skills at school entry,
higher school achievement in elemen-
tary school, and reduced rates of grade
retention and special education by early
adolescence.12,16,17 The duration of pro-
gram participation also is positively as-
sociated with school performance.16 We
expected this pattern of results would
lead to higher rates of school comple-
tion and decreased likelihood of juve-
nile crime and remedial services.

METHODS
Sample and Design

Data are from the Chicago Longitudi-
nal Study, a prospective investigation
that tracks the well-being of a same-
age cohort of 1539 low-income minor-
ity children (93% black and 7% His-
panic) born in 1980 who attended early
childhood programs in 25 sites in 1985-
1986.15 Since 1985, data have been col-
lected yearly on educational and fam-
ily experiences from school records and
participant surveys. The original sample
included the entire cohort of 989 chil-
dren who completed preschool and kin-
dergarten in all 20 CPCs with com-
bined programs. School-age services are
provided in first to third grades in
schools affiliated with the centers. The
comparison group of 550 children in
this nonrandomized cohort design par-
ticipated in alternative early child-
hood programs (full-day kindergarten).
The preschool comparison group in-
cluded 374 children comprising the en-
tire kindergarten class in 5 randomly
selected schools plus 2 others that pro-
vided full-day kindergarten and addi-
tional instructional resources (23% en-
rolled in Head Start). An additional 176
children attended full-day kindergar-
tens in 6 CPCs without preschool par-
ticipation. They were eligible to re-
ceive some program services (ie, parent
resources) but were located in sepa-
rate classrooms. Because these 2 groups
had similar demographic profiles, they
were combined for analysis.

The intervention group was matched
on age of kindergarten entry, eligibil-
ity for and participation in government-
funded programs, and neighborhood

and family poverty.12,15 Neighborhood
poverty is defined as residence in a Title
I school attendance area. Family pov-
erty is defined as eligibility for the sub-
sidized lunch program (130% of the
federal poverty level). All interven-
tion and comparison group children
were eligible and participated in the
study under informed consent. The le-
gal and ethical requirements to serve
children most in need prevented ran-
dom assignment in this established pro-
gram. The study was approved by the
institutional review board at the Uni-
versity of Wisconsin-Madison.

The design of the study assessed the
impact of 3 measures of CPC participa-
tion. For preschool participation, chil-
dren entering the program at ages 3 or
4 years (original cohort, n=989) were
compared with all other children in the
study who did not participate in CPC
preschool but had the alternative full-
day kindergarten (preschool compari-
son group, n=550; TABLE 1). The ef-
fects of school-age intervention, which
was available to any child attending a
program school, were estimated by com-
paring children participating for at least
1 year from first to third grade regard-
less of whether they participated in pre-
school (n=850) with those with no par-
ticipation in the school-age program
(school-age comparison group, n=689).
The effects of each program compo-
nent were estimated while controlling for
the influence of the other. The effects of
participation in extended intervention
were estimated by comparing children
who entered the CPCs in preschool and
continued their participation through
second or third grade (for 4-6 years,
n=553) with all other children with less
participation in either preschool or first
to third grades (nonextended interven-
tion group, 1-4 years, n=602). The pat-
tern of participation and postprogram
data collection are shown in Table 1.

The validity of the estimated inter-
vention effects is strengthened by the fol-
lowing study features. First, most chil-
dren in the preschool and school-age
comparison groups did not enroll in the
program because they did not live in the
attendance area of the CPCs. Thus, home
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residency rather than parent interest de-
termined their participation. Second, by
comparing groups that received differ-
ent intervention services, findings in this
report estimate the value added by the
CPC program above and beyond par-
ticipation in more typical programs.
Third, to assess the impact of extended
vs nonextended participation, results of
word analysis skill tests at the end of kin-
dergarten were used as a control vari-
able. Finally, previous studies of this
project16,18 support the equivalence of the
program groups and show no evidence
of selection bias that would alter find-
ings. Accordingly, confidence is high that
the group differences reflect true pro-
gram effects.19

Follow-up Study
and Comparability
of Intervention Groups
At age 20 years, 83.2% of the original
sample (n=1281) had data on educa-
tional attainment (84.6% and 80.7%,
respectively, for the preschool and com-
parison groups) with no evidence of
selective attrition in this study or pre-
viously.12,17 Rates of sample recovery
were even higher for juvenile court
records. As shown in TABLE 2, both the
age 20 follow-up samples and original
sample were similar on many child and
family characteristics. The character-
istics were measured from school
records and family surveys up to age 12
years. The means of the risk index, a
sum of 6 dichotomous factors associ-
ated with lower child health and with
cumulative effects of child risk factors
on later outcomes in many previous
studies20,21 (ie, low parent education
[parents did not complete high school],
neighborhood poverty [$60% of chil-
dren in attendance area reside in low-
income families], low family income
[eligibility for the subsidized lunch pro-
gram], single-parent family status, not
employed full- or part-time [parent
report of less than full-time employ-
ment], and large family size [ $4 chil-
dren in the family as reported by par-
ents]) were equal between groups.
Extended and school-age intervention
groups showed similar patterns. Con-

sistent with developmental research, the
risk index provides a summary mea-
sure of the cumulative effects of child
risk factors on later outcomes.20,21 It was
significantly associated with all but 1
child outcome. Rates of reported child
abuse and neglect and births to teen-
age mothers also were similar between
groups. Among the age 20 follow-up
samples, the CPC preschool group had
a higher proportion of girls and par-
ents who had completed high school
and fewer siblings. Alternatively, the
preschool group was more likely than
the comparison group to reside in
higher-poverty neighborhoods and had
higher unemployment rates. The lat-
ter differences are the result of the cen-
ters being located in the most disad-
vantaged neighborhoods, leading to
conservative estimates of effects.

Intervention
The CPC is described fully in previous
reports.12,16 It provides educational and
family-support services to children ages
3 to 9 years (preschool to second or third
grade). The centers serve 100 to 150
three- to five-year-olds in separate fa-
cilities or in wings of neighborhood
schools. The centers are located in the
poorest neighborhoods in Chicago. The
mean rate of family poverty in 1989 for
the community areas serving the CPCs
was 41% compared with 17% for other
areas of the city.12 Each center is di-
rected by a head teacher and 2 coordi-
nators. The parent-resource teacher
coordinates the family-support compo-
nent. The school-community represen-
tative provides outreach to families. The
eligibility criteria for the program are
(1) residence in a high-poverty (Title I)

Table 1. Patterns of Participation of Original Intervention and Comparison Groups in the
Chicago Longitudinal Study

Study Category
Preschool

Intervention Group†
Comparison

Group†

Program Participants’ Characteristics at Study Start*

No. of cases with preschool participation 989 0

Years in preschool (0-2) 1.55 0.0

No. of cases with kindergarten participation 989 550

Years in full/half-day kindergarten 1.0 1.0

Full-day kindergarten, % 59.9 100.0

No. of cases with school-age participation 684 166

Years of school-age program (0-3) 1.43 0.68

School-age participation, % 69.2 30.2

No. of cases with extended program participation (4-6 y) 553 0

Extended participation, % 55.9 0.0

Total years of program (0-6) 3.95 0.68

No. of Lost Cases in Postprogram Years

Moved‡
From ages 6-9 y 67 51

From ages 10-14 y 146 101

Child death 4 6

Follow-up Study Characteristics of Participants at Age 15-20 Years,
No. of Cases With Data

School records of remedial services 837 444

Juvenile court records 911 493

Educational attainment
School dropout 837 444

High school completion 807 426

Highest grade completed through high school 805 421

*Cases for program participation are at the beginning of the study.
†Values for the preschool comparison group include participation in an alternative full-day kindergarten. One hundred

seventy-six comparison-group cases were eligible to receive limited services in the Child-Parent Center kindergarten
but enrolled in different classrooms. Some comparison-group cases participated in a school-age program because
it was open to any child who enrolled in the program schools in first to third grades. Fifteen children in the preschool
groups enrolled in the alternative full-day kindergarten.

‡Some of those children moving away by age 14 years were included in the follow-up study.
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school area, (2) demonstration of edu-
cational need due to poverty and asso-
ciated factors as assessed by a screen-
ing interview and community outreach
by center staff, and (3) parent(s) agree
to participate. Rates of participation ex-
ceeded 80%, as the program was lo-
cated in areas not being served by other
preschool programs.

The intervention emphasizes the ac-
quisition of basic skills in language arts
and math through relatively structured
but diverse learning experiences (eg,
whole class, small groups). After full-
day or part-day kindergarten, continu-
ing services are provided in the affili-
ated schools under the direction of the
curriculum parent-resource teacher.12

Participation in the school-age interven-
tion is open to any child in the school,

either in first and second grade in 14 sites
or first through third grade in 6 sites.

The following features are central to
the program: (1) a structured set of
learning activities as described in the
instructional guide22; (2) low child to
teacher ratios in preschool (17 to 2) and
kindergarten (25 to 2); (3) a multifac-
eted parent program that includes par-
ticipating in activities in the parent re-
source room with other parents (eg,
educational workshops, reading groups,
and craft projects), volunteering in the
classroom, attending school events and
field trips, and completing high school;
(4) outreach activities including re-
source mobilization, home visitation,
and enrollment of children; (5) ongo-
ing staff development; (6) health and
nutrition services, including health

screening, speech therapy, and nurs-
ing and meal services; and (7) compre-
hensive school-age services to sup-
port the school transition through
reduced class sizes (25 from $35 chil-
dren), the addition of teacher aides, par-
ent-program activities, extra instruc-
tional supplies, and coordinated
instructional activities. The mean per-
child expenditures in 1996 for 1 year
of preschool and 1 year of school-age
participation are $4350 and $15.00.12

Outcome Variables
Indicators of Educational Attainment.
Three measures of educational attain-
ment of youth by age 20 years (mean
19.7 years, January 2000) were in-
cluded. These measures were extracted
from administrative records in all
schools youth attended and were supple-
mented by interviews with family mem-
bers. High school completion mea-
sured whether youth completed their
secondary education with an official di-
ploma or were awarded a General Edu-
cation Diploma (GED). All others, in-
cluding those who remained in high
school, were coded as “noncompl-
eters.” Highest grade completed was an
ordinal indicator of educational attain-
ment: the minimum value was 6 and the
maximum value was 12 (graduation or
GED). School dropout measured
whether youth left formal education in
an elementary school or in a diploma-
granting high school prior to gradua-
tion for any reason other than school
transfer. Youth who enrolled in a GED
or equivalent program were coded as
“dropouts.” Graduates and active high
school students were coded as “non-
dropouts.”

Official Juvenile Arrests. Several in-
dicators of juvenile arrests reported to the
Cook County Juvenile Court and 2 other
locationswereanalyzed.Thesearrestsoc-
curred between ages 10 and 18 years
(from 1990 to 1998). They consist of for-
mal petitions for youth who are ar-
rested on criminal charges and go be-
fore a judge. Some petitions result in
warnings or referrals to social service
agencies. The indicators were the inci-
dence of juvenile arrest ( $1 arrest), the

Table 2. Equivalence of Intervention and Comparison Groups on Selected Attributes for the
Age 20 Follow-up Study and Original Sample

Child/Family Attribute

Age 20 Follow-up Sample
(n = 1281)*

Original Sample
(n = 1539)
P Value

Preschool
Intervention Group

(n = 837)

Comparison
Group

(n = 444)
P

Value

Female child, % 52.9 46.8 .04 .11

Black, % 94.1 92.8 .34 .95

High school poverty (.59%), %† 77.9 72.3 .03 .04

School stability (.5 y in Chicago
schools), %

92.2 91.0 .44 .08

Risk index (0-6), mean (SD) 3.6 (1.3) 3.6 (1.4) .55 .09

Child eligible for subsidized
meals), %‡

92.7 92.9 .93 .79

Parent(s) completed high
school, %†

66.1 59.8 .048 .02

Single-parent status, %† 70.4 66.1 .17 .27

Parent(s) not employed full- or
part-time, %†

52.5 48.9 .30 .61

Missing parent education or
meals, %†

24.9 29.6 .28 .04

No. of siblings, mean† 2.6 2.8 .007 .04

Parent(s) ,age 20 y at child’s
birth, %

23.4 19.2 .14 .25

Child abuse or neglect by age
4 y (indicated report), %

1.0 1.4 .52 .95

Census-track poverty, age 4 y,
mean (SD)§

46.1 (13.9) 39.9 (11.8) 0 0

Census-track of parent
unemployment, age 4 y,
mean (SD)§

24.4 (6.0) 22.8 (5.0) 0 0

*Data for age 20 follow-up sample collected from preschool to age 12 years. P values show the significance of mean
(or percentage) group differences for age 20 and original sample. The preschool comparison group participated in
an alternative full-day kindergarten but no Child-Parent Center preschool participation. School-age and extended
intervention groups had similar profiles as the preschool intervention group.

†Variable included in risk index. Sample sizes vary by factor. Each variable in the risk index was coded as a negative
indicator. Number of siblings was converted to 4 or more children for the risk index.

‡Low family income is eligibility for the subsidized lunch program (,130% of federal poverty level).
§Census information is the mean of 1980 and 1990 data. High school poverty is defined as residence in a school area

in which 60% or more children live in families with low income.
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incidence of multiple arrests ($2 ar-
rests), and the number of arrests. Ar-
rests were further divided into those in-
volving violent offenses (eg, assault,
robbery) and nonviolent offenses (eg,
property theft, drug possession). Data
were collected through record searches
at the juvenile court in spring and sum-
mer of 1999 without knowledge of
youths’ program participation. Searches
were repeated twice for 5% random
samples and verified against computer
records. To be included in the analysis,
youth had to reside in Chicago at age 10
years or older. The number of arrests
ranged from 0 to 15 and included up to
38 individual charges. Property of-
fenses were the most common, fol-
lowed by violent and drug offenses.

School Remedial Services. Two cu-
mulative measures of school-related
competency indexed the receipt of re-
medial services. Data came from school
administrative records. Incidence of grade
retention was defined as whether chil-
dren repeated a grade from kindergar-
ten through the eighth grade (age 15
years) because of failure to meet mini-
mum levels of performance.23 Once in
high school, students are no longer for-
mally retained in grade. Special educa-
tion services were measured in 2 ways:
number of years children received spe-
cial education services from ages 6 to 18
years (grades 1-12) and incidence (any
and $2) of special education services.
Most children receiving special educa-
tion services participated in the regular
school program. The most frequent cat-
egories of placement (based in part on
federal definitions) were specific learn-
ing disability, behavioral disorder, and
speech and language impairments.24

Statistical Analysis
Following previous analyses in this
project,17,25 interventioneffectswereesti-
mated by probit and negative binomial
regression within an alternative-
programdesign.First, the impactofCPC
preschool participation (1 or 2 years vs
0)andschool-ageparticipation(1-3years
vs 0) were assessed by including 2
dummy variables in the model. Second,
theeffectsofparticipationintheextended

intervention were assessed by estimat-
ing regressions with a dummy variable
indicating children’s participation for 4
to 6 years (preschool starting at age 3 or
4 years to second or third grade) vs non-
extended participation for 1 to 4 years
(all other children with any preschool or
school-age participation). Analyses that
included children with 0 years of par-
ticipation or with only preschool par-
ticipation yielded similar estimates of
extended participation. Adjusted coef-
ficients and group differences denote
effects above and beyond the influence
of thecovariates.Thecovariateswere sex
ofchild, race/ethnicity, risk index,earlier/
later program participation, and 20
dummy variables representing the sites
of the program. All have demonstrated
significant associations with child out-
comes in previous studies. The pro-
gram site indicators measure the local
influences associated with attendance in
a particular center. Results were unaf-
fected by alternative covariate specifica-
tions, such as the individual risk indica-
tors entered separately, and the addition
of other indicators of family and neigh-
borhood disadvantage (Table 1). To
assess the effects of extended program
participation,wordanalysis score results
at the end of kindergarten on the Iowa
Tests of Basic Skills were included.26

Probit regression analysis was used to
estimate coefficients for the dichoto-
mous outcomes of educational attain-
ment (high school completion and
school dropout) and the incidence of ju-
venile arrests, grade retention, and spe-
cial education placement. Negative bi-
nomial regression analysis was used for
the outcomes based on count data, in-
cluding the number of years receiving
special education services, the number
of arrests (total, violent, and nonvio-
lent), and the highest grade completed
(with upper truncation). To enhance in-
terpretability, the coefficients from these
analyses were transformed to marginal
effects using LIMDEP.27 Consistent with
previous studies,12,17 corrections for non-
randomattritionandclustering(random-
effects model) proved unnecessary and
did not affect estimates. Similarly, no sig-
nificant across-equation correlations

were detected in models estimating the
presence of selection bias into or out of
the program. Following previous analy-
ses, interaction terms were tested for pro-
gram by sex of child, neighborhood pov-
erty, and the risk index.

RESULTS

Educational Attainment
Preschool Participation. Relative to the
preschool comparison group and ad-
justing for the covariates, including
school-age participation, preschool par-
ticipants had a significantly higher rate
of high school completion at age 20
years (49.7% vs 38.5%, P=.01) and a
lower rate of school dropout (46.7% vs
55.0%, P=.047; TABLE 3). Preschool
participants also completed more years
of education than the comparison group
(10.6 vs 10.2 years, P=.03).

Boys benefitted from preschool par-
ticipation more than girls, but only for
school dropout was the program by sex
of child interaction significant (P=.03).
Adjusted rates of school dropout be-
tween groups were substantially lower
for boys (51.0% vs 67.7%, P=.004) but
not for girls (42.4% vs 41.7%, P=.90).
This finding is notable given that black
males are at highest risk of school fail-
ure. Differences in rates of high school
completion between groups also fa-
vored boys (42.6% vs 29.0%, P=.02)
over girls (56.5% vs 48.0%, P=.17).

School-Age Participation. Relative to
the school-age comparison group and
controlling for other model variables,
including preschool participation,
school-age participation was not asso-
ciated with any measure of educa-
tional attainment (Table 3).

Extended Program Participation. Al-
though children with extended inter-
vention for 4 to 6 years had the high-
est levels of educational attainment,
these higher levels were, on average, not
significantly different from children
with nonextended program participa-
tion (P=.19; TABLE 4). School drop-
out rates for program participants were
significantly lower than the nonex-
tended group in the highest poverty
neighborhoods (P=.048).
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Official Juvenile Arrests
Preschool Participation. Preschool par-
ticipation was associated with a signifi-
cantly lower rate and number of juve-
nile arrests. The adjusted rate of arrest
was 16.9% for the preschool group and
25.1% for the preschool comparison
group (P=.003; Table 3). Preschool par-
ticipants also had a lower rate of mul-
tiple arrests (9.5% vs 12.8%, P=.01) and
violent arrests (9.0% vs 15.3%, P=.002).
No differences in effects were de-
tected by sex of child, risk index, and
neighborhood poverty.

School-Age Participation. Unlike
preschool participation, school-age par-
ticipation was not associated with lower
arrest rates or with fewer arrests for any
measure (Table 3).

Extended Program Participation.
Relative to nonextended participa-
tion, extended participation was mar-
ginally associated with only a lower rate
of violent arrests (P=.09; Table 4). Rates
of multiple violent arrests for partici-
pants were significantly lower than

those of the nonextended group at
higher levels of the risk index (P=.03).

School Remedial Services
Preschool Participation. Relative to the
preschool comparison group, pre-
school participation was associated with
significantly lower rates of grade reten-
tion (23.0% vs 38.4%; P ,.001; Table 3)
and special education placement (14.4%
vs 24.6%; P ,.001). Moreover, the pro-
gram group spent, on average, 0.7 years
in special education compared with 1.4
years for comparison counterparts.

School-Age Participation. As shown
in Table 3, participation in the school-
age program for at least 1 year was as-
sociated with significantly lower rates of
special education (15.4% vs 21.3%,
P=.02), multiple years of special educa-
tion (13.9% vs 18.4%, P=.01), and grade
retention (23.8% vs 34.3%, P=.001).

Extended Program Participation. As
shown in Table 4, participation in the
extended program was associated with
lower rates of grade retention (21.9%

vs 32.3%, P=.001) and 2 of the 3 mea-
sures of special education placement,
including any placement (13.5% vs
20.7%, P=.004), above and beyond less
extensive participation. Children with
5 or 6 years of participation had the low-
est rates of remediation.

COMMENT
This study makes 3 contributions to the
literature on child health and develop-
ment. First, as one of the most compre-
hensive longitudinal studies of a large-
scale early intervention on education and
crime, the finding that preschool par-
ticipation was associated with a signifi-
cantly higher rate of school completion
demonstrates that established public pro-
grams can have a positive impact through
early adulthood. To date, almost all evi-
dence for the effects of early interven-
tion on educational attainment comes
from model programs rather than large-
scale programs.6,8,10 The largest in-
creases in educational attainment (espe-
cially dropout rates) occurred for boys

Table 3. Adjusted Means and Differences for Child-Parent Center (CPC) Preschool and School-Age Intervention Groups*

Outcome Measures

Preschool† School-Age‡

Intervention
(n = 837)

Comparison
(n = 444) Difference

P
Value

Intervention
(n = 729)

Comparison
(n = 552) Difference

P
Value

Educational attainment by age 20 y
High school completion, % 49.7 38.5 11.2 .01 46.0 45.6 0.4 .91

School dropout, % 46.7 55.0 −8.3 .047 49.8 49.6 0.2 .96

Highest grade completed (7-12) 10.56 10.21 0.35 .03 10.44 10.43 0.01 .96

Juvenile arrests by age 18 y§
Any arrest, % 16.9 25.1 −8.2 .003 19.8 19.8 0.0 .99

$2 arrests, % 9.5 12.8 −3.3 .01 10.4 11.0 −0.6 .62

No. of arrests 0.45 0.78 −0.33 .02 0.56 0.58 −0.02 .84

Any violent arrest, % 9.0 15.3 −6.3 .002 10.8 11.8 −1.0 .58

$2 violent arrests, % 4.7 7.6 −2.9 .008 5.9 5.4 0.5 .60

No. of violent arrests, % 0.22 0.35 −0.13 .02 0.28 0.25 0.03 .64

Any nonviolent arrest, % 14.4 19.2 −4.8 .02 16.3 15.9 0.4 .81

$2 nonviolent arrests, % 9.6 12.6 −3.0 .02 11.0 10.3 0.7 .52

No. of nonviolent arrests 0.49 0.83 −0.34 .03 0.59 0.63 −0.04 .74

School remedial services
Grade retention by age 15 y, % 23.0 38.4 −15.4 ,.001 23.8 34.3 −10.5 .001

Special education by age 18 y, % 14.4 24.6 −10.2 ,.001 15.4 21.3 −5.9 .02

$2 years in special education, % 12.9 21.3 −8.4 ,.001 13.9 18.4 −4.5 .01

Years in special education
from ages 6-18 y, No.

0.73 1.43 −0.70 .06 0.76 1.24 −0.48 .08

*Coefficients are from probit and negative binomial regression analysis transformed to marginal effects, and they are adjusted for earlier/later (preschool or school-age) program
participation, sex of child, risk index, program sites, and race/ethnicity. Means for dichotomous variables are percentages. The P value is the probability level of the adjusted mean
(percentage) difference. Sample sizes are for the outcomes of educational attainment and school remedial services.

†The preschool comparison group included all children who did not enroll in CPC preschool regardless of their school-age participation.
‡The school-age comparison group included all children who did not enroll in the school-age intervention (at any time) regardless of their preschool participation.
§The sample size for juvenile arrests was 1404 (911 and 493 for preschool and comparison groups, and 811 and 593 for school-age and comparison groups).
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in the program. This may be explained
by the finding that boys experienced a
greater cognitive advantage at age 5 from
preschool participation,12,18 culminat-
ing in larger educational benefits.

The second major contribution was
the finding that participation in CPC
preschool was associated with signifi-
cantly lower rates of juvenile arrest. This
is the only study of a contemporary pre-
school intervention reporting crime pre-
vention effects. Preschool participants
had lower rates of arrest and multiple
arrest for all types of offenses. Given the
high costs of treatment and incarcera-
tion,28,29 the results of this study rein-
force those of model programs10,30,31 and
demonstrate the value of public pro-
grams in reducing delinquency.

Third, participation in the extended
childhood intervention program was
associatedwith lowerratesofspecialedu-
cation and grade retention by late ado-
lescence. Consistent with previous stud-
ies of the project,12,17 programs that
extend into the primary grades can
enhance school performance above and
beyond less extensive intervention. That
extended intervention was not signifi-
cantlyassociatedwitheducationalattain-
ment and official arrests suggests some
limits to its long-term benefits. This may
be due to the less intensive services of
the school-age interventionaswell to the
conservative bias of the comparisons
made.Thenonextendedgrouphadsome
intervention exposure and was enrolled
in school full-time. Nevertheless, par-
ticipants in extended intervention con-
sistently outperformed their compari-
son counterparts and had the highest
levels of performance across outcomes.

As preventive interventions, the Chi-
cago CPCs and others like it have ad-
vantages over other programs. They
generally provide greater levels of in-
tensity, longer durations, and compre-
hensive services. These attributes make
it more likely that child outcomes will
be improved.32 The demonstrated im-
pact on education attainment is espe-
cially significant given its link to health
status and lower disease risk.33,34 Given
that the annual cost to society of school
dropout and crime is estimated at

$350 billion,4,28 study findings sug-
gest that the benefits to society of pro-
gram participation can exceed costs.35

While the results demonstrate the
long-term benefits of early interven-
tion, they also show the limits of inter-
vention in meeting children’s educa-
tional needs. Like earlier studies, rates of
school dropout and delinquency for pro-
gram participants are substantially higher
than for children nationally. Although
early intervention can provide a stron-
ger foundation for learning than would
otherwise be expected, it alone cannot
ameliorate the effects of continuing dis-
advantages children may face.

Three limitations of this study are no-
table. The first is that while selection bias
into the program appeared to be con-
trolled, a randomized design would have
further strengthened inferences as would
have additional preschool baseline mea-

sures. Several study features and re-
sults, however, increase confidence in the
validity of findings. Groups were rea-
sonably well matched at the beginning
of the study. Some of the differences that
did exist (eg, neighborhood poverty)
worked against the program group; oth-
ers were included in the analysis. In ad-
dition, unlike many previous studies,
comparison groups participated in an al-
ternative early childhood program, gen-
erating more conservative estimates. Fi-
nally, extensive analyses of selection bias
with alternative covariates and compari-
son groups have been conducted and
findings continue to be robust.12,17,18

Another limitation concerns measure-
ment of 2 outcomes. Official juvenile
arrests is only 1 indicator of crime. Con-
victions and sentencing were not mea-
sured. Alternative measures, such as self-
reports and school reports, have led to

Table 4. Adjusted Means and Differences for Extended Intervention and Nonextended
Intervention Groups*

Outcome Measure

Extended
Intervention

Group
(n = 491)†

Nonextended
Intervention

Group
(n = 480)† Difference

P
Value

Educational attainment by age 20 y
High school completion, % 48.7 44.0 4.7 .19

School dropout, % 46.9 51.5 −4.6 .19

Highest grade completed (7-12) 10.63 10.44 0.19 .16

Juvenile arrests by age 18 y‡
Any arrest, % 19.2 20.1 −0.9 .73

$2 arrests, % 10.0 11.0 −1.0 .43

No. of arrests 0.48 0.62 −0.14 .32

Any violent arrest, % 9.3 12.4 −3.1 .09

$2 violent arrests, % 4.9 6.2 −1.3 .19

No. of violent arrests 0.21 0.30 −0.09 .40

Any nonviolent arrest, % 15.2 16.6 −1.4 .43

$2 nonviolent arrests, % 10.2 11.0 −0.8 .49

No. of nonviolent arrests 0.48 0.69 −0.21 .29

School remedial services
Grade retention by age 15 y, % 21.9 32.3 −10.4 .001

Special education by age 18 y, % 13.5 20.7 −7.2 .004

$2 years of special education
by age 18 y, %

12.7 17.8 −5.1 .008

Years in special education
from ages 6-18 y

0.56 1.23 −0.67 .08

*Coefficients are from probit and negative binomial regression analysis transformed to marginal effects, and they are
adjusted for sex of child, race/ethnicity, the risk index, program sites, and word analysis achievement scores at the
end of kindergarten. Means for dichotomous variables are percentages. The P value is the probability level of the
adjusted mean (percentage) difference. Sample sizes reported are for the educational attainment and school reme-
dial services sample. They were larger for juvenile arrests.

†The extended intervention group participated in Child-Parent Center (CPC) preschool for 1 or 2 years, kindergarten,
and 2 or 3 years of the school-age intervention (4-6 years of participation). The nonextended intervention group in-
cludes all other children who participated in the CPC program from 1 to 4 years. Comparison groups that included
children with 0 years of intervention or children with only CPC preschool yielded the same pattern of findings.

‡The sample size for juvenile arrests was 1067 (n = 540 for extended program group and n = 527 for the nonextended
group).

LONG-TERM BENEFITS OF EARLY INTERVENTION ON EDUCATION AND CRIME

©2001 American Medical Association. All rights reserved. (Reprinted) JAMA, May 9, 2001—Vol 285, No. 18 2345



different estimates.36 Nevertheless, ju-
venile arrests are important predictors of
adult crime. Second, educational attain-
ment is likely to change as young adults
reenter educational institutions. This
process will continue to be monitored.

The third limitation is that while the
findings of the study are more general-
izable to contemporary federal and state
programs than previous studies, they
should be applied cautiously outside
large urban cities with high propor-
tions of black children. While the CPC
program has a history of successful
implementation in public schools, very
few programs other than Head Start have
this implementation experience.

One major question outstanding is the
mechanisms that explain the link be-
tween program participation and later
outcomes. Three seem likely given the
program goals.12 One is that participa-
tion leads to cognitive advantages at
school entry that increased educational
and social success. A second is that pro-
gram participation enhances family sup-
port behaviors on behalf of children that
promotewell-being.The third is thatpro-
gram graduates attain higher levels of
success because of the school support
they experience in the years after the pro-
gram, either by attending higher-
quality schools or having fewer school
moves.36,37 Previous studies support the
credibility of these hypotheses,10,38 and
they deserve further investigation.

This study indicates that public in-
vestments in early educational pro-
grams in the first decade of life can con-
tribute positively to children’s later
success. Replication and extension of
findings to other locations and samples
will further strengthen confidence in the
benefits of large-scale preventive inter-
ventions for young children.
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CORRECTIONS

Incorrect Affiliation Description: In the Letters entitled “Outcomes of a Trial of HIV-1
Immunogen in Patients With HIV Infection” published in the May 2, 2001, issue of
THE JOURNAL (2001;285:2191), the author affiliation description was incorrect. On
page 2191, the sentence that read “ASG Inc is a provider of information technol-
ogy consulting services” should have read “ASG is a provider of clinical research,
data management, and statistical services to the pharmaceutical industry.”

Error in Text and Table: In the Original Contribution entitled “Long-term Effects
of an Early Childhood Intervention on Educational Achievement and Juvenile Ar-
rest: A 15-Year Follow-up of Low-Income Children in Public Schools” published
in the May 9, 2001, issue of THE JOURNAL (2001;285:2339-2346), there was an
error in the text and in the table. On page 2342, in Table 2, the zeros in the last 2
columns of the last 2 rows should have been P,.001. In the third column of the
text, the paragraph above the heading “Outcome Variables,” the last sentence that
reads “The mean per child expenditures in 1996 for 1 year of preschool and 1
year of school-age participation are $4350 and $15.00.” should read “The mean
per child expenditures in 1996 for 1 year of preschool and 1 year of school-age
participation are $4350 and $1500.”

Incorrect Word: In the Letters entitled “Overuse of Administrative Data to Mea-
sure Underuse of Care” published in the February 14, 2001, issue of THE JOURNAL
(2001;285:735-736), an incorrect word, “biannual,” was placed in the text. On
page 735, the sentence that read “Nonetheless, a recent cost-effectiveness analy-
sis concluded that biannual eye examinations were appropriate for low-risk indi-
viduals with type 2 diabetes.4 ” should have read “Nonetheless, a recent cost-
effectiveness analysis concluded that biennial eye examinations were appropriate
for low-risk individuals with type 2 diabetes.4 ”

Reference Incorrectly Cited: In the Original Contribution entitled “Policy Analy-
sis of Cervical Cancer Screening Strategies in Low-Resource Settings: Clinical
Benefits and Cost-effectiveness” published in the June 27, 2001, issue of THE
JOURNAL (2001;285:3107-3115), the reference was cited incorrectly. On page 3114,
reference 9, “Visual inspection with acetic acid for cervical-cancer screening: test
qualities in a primary-care setting: University of Zimbabwe/JHPIEGO Cervical Can-
cer Project. Lancet. 1999;353:869-873.” should be “University of Zimbabwe/
JHPIEGO Cervical Cancer Project. Visual inspection with acetic acid for cervical-
cancer screening: test qualities in a primary-care setting. Lancet. 1999;353:
869-873.”

Incorrect Wording: In the Letters entitled “Industry Support of Researchers in
Universities and Academic Medical Centers” published in the May 9, 2001,
issue of THE JOURNAL (2001;285:2324-2325), there was incorrect wording in a
sentence. On page 2324, in the second column, third paragraph, the sentence
that read “The economics of low-margin computer chip markets are forcing
companies to scale back their basic university-supported research and they are
focusing on increasing productivity.” should have read “The economics of low-
margin computer chip markets are forcing companies to scale back their
university-supported basic research and they are focusing on increasing produc-
tivity.”

Incorrect Spelling of Author’s Last Name: In the Letters entitled “Helping
Patients Integrate Research Evidence” published in the November 22/29, 2000,
issue of THE JOURNAL (2000;284:2595), the author’s last name was misspelled.
On page 2595, the author’s last name “Kritiansen” should have been “Kris-
tiansen.”
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