
DOI: 10.1542/peds.2006-1205 
 2007;120;e658-e668 Pediatrics

Holly Grason, William Hou, Nicholas Ialongo and Bernard Guyer 
Cynthia S. Minkovitz, Donna Strobino, Kamila B. Mistry, Daniel O. Scharfstein,

 Healthy Steps for Young Children: Sustained Results at 5.5 Years

 http://www.pediatrics.org/cgi/content/full/120/3/e658
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275. 
Grove Village, Illinois, 60007. Copyright © 2007 by the American Academy of Pediatrics. All 
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
publication, it has been published continuously since 1948. PEDIATRICS is owned, published, 
PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly

 at Welch Medical Library- JHU on September 14, 2007 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org/cgi/content/full/120/3/e658
http://pediatrics.aappublications.org


ARTICLE

Healthy Steps for Young Children: Sustained Results
at 5.5 Years
Cynthia S. Minkovitz, MD, MPPa, Donna Strobino, PhDa, Kamila B. Mistry, MPHa, Daniel O. Scharfstein, ScDb, Holly Grason, MAa,

William Hou, MSa, Nicholas Ialongo, PhDc, Bernard Guyer, MD, MPHa

Departments of aPopulation, Family, and Reproductive Health, bBiostatistics, and cMental Health, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland

The authors have indicated they have no financial relationships relevant to this article to disclose.

ABSTRACT

OBJECTIVE.We sought to determine whether Healthy Steps for Young Children has
sustained treatment effects at 5.5 years, given early findings demonstrating en-
hanced quality of care and improvements in selected parenting practices.

METHODS.Healthy Steps was a clinical trial that incorporated developmental special-
ists and enhanced developmental services into pediatric care in the first 3 years of
life. A total of 5565 children were enrolled at birth and followed through 5.5 years.
Healthy Steps was evaluated at 6 randomization and 9 quasi-experimental sites.
Computer-assisted telephone interviews were conducted with mothers when
Healthy Steps children were 5.5 years of age. Outcomes included experiences
seeking care, parent response to child misbehavior, perception of child’s behavior,
and parenting practices to promote development and safety. Logistic regression
was used to estimate overall effects of Healthy Steps, adjusting for site and baseline
demographic characteristics.

RESULTS.A total of 3165 (56.9%) families responded to interviews (usual care: n �
1441; Healthy Steps: n � 1724). Families that had received Healthy Steps services
were more satisfied with care (agreed that pediatrician/nurse practitioner provided
support, 82.0% vs 79.0%; odds ratio: 1.25 [95% confidence interval: 1.02–1.53])
and more likely to receive needed anticipatory guidance (54.9% vs 49.2%; odds
ratio: 1.33 [95% confidence interval: 1.13–1.57]) (all P � .05). They also had
increased odds of remaining at the original practice (65.1% vs 61.4%; odds ratio:
1.19 [95% confidence interval: 1.01–1.39]). Healthy Steps families reported re-
duced odds of using severe discipline (slap in face/spank with object, 10.1% vs
14.1%; odds ratio: 0.68 [95% confidence interval: 0.54–0.86]) and increased odds
of often/almost always negotiating with their child (59.8% vs 56.3%; odds ratio:
1.20 [95% confidence interval: 1.03–1.39]). They had greater odds of reporting a
clinical or borderline concern regarding their child’s behavior (18.1% vs 14.8%;
odds ratio: 1.35 [95% confidence interval: 1.10–1.64]) and their child reading
books (59.4% vs 53.6%; odds ratio: 1.16 [95% confidence interval: 1.00–1.35]).
There were no effects on safety practices.

CONCLUSIONS. Sustained treatment effects, albeit modest, are consistent with early
findings. Universal, practice-based interventions can enhance quality of care for
families with young children and can improve selected parenting practices beyond
the duration of the intervention.
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IN RECENT DECADES, there has been heightened interest
in early interventions that have the “capacity to in-

crease the odds of favorable developmental outcomes.”1

Many such interventions are center- or home-based pro-
grams and are not linked directly to pediatric health care
practices, although health care settings are a frequent
point of contact with professionals for families with
young children. In addition, many of the early interven-
tion programs that have been shown to have positive
treatment effects are resource intensive and target high-
risk families, on the basis of socioeconomic status, child-
hood disabilities, parental substance use, or child mal-
treatment.1

In contrast, Healthy Steps for Young Children (HS) is
a universal, practice-based intervention that enhances
the delivery of behavioral and developmental services
and relies on partnerships between developmental spe-
cialists and families.2,3 The national evaluation was a
3-year, prospective, controlled trial with 6 randomiza-
tion and 9 quasi-experimental pediatric sites. All families
received standard pediatric care. Intervention families
also received the HS program components, including
contact with developmental specialists and 7 services:
enhanced well-child care, up to 6 home visits in the first
3 years, a telephone line for nonemergency develop-
mental concerns, developmental assessments, written
materials, parent groups, and linkages to community
resources.

HS services are offered to all families, regardless of
their vulnerabilities. Evaluation results demonstrated
both enhanced quality of care and promotion of more-
favorable parenting practices related to perceptions of
children’s behavior at 30 to 33 months, discipline at 30
to 33 months, and health care seeking at 2 to 4 months
and 30 to 33 months.4–7 In addition, HS reduced income
disparities in the use of preventive services and en-
hanced parents’ satisfaction with care at 30 to 33
months.8 Using observational data and a longitudinal
sample, Caughy et al9 reported that participation in HS
was associated with positive child development out-
comes, including greater attachment and fewer child
behavior problems when children were 34 to 37 months
of age.

The objective of this study was to assess whether HS,
a 0- to 3-year intervention, has sustained or emergent
treatment effects when children reach 5 to 5.5 years of
age. Evaluations of sustained treatment effects for other,
more-intensive, early childhood interventions have
yielded mixed results, with variation being attributed to
unevenness in both program quality and evaluation rig-
or.10,11 Less-intensive interventions, such as the Compre-
hensive Child Development Program, have reported no
effect during or after the intervention.12 Intensive inter-
ventions with short-term effects seem to be more likely
to demonstrate sustained benefits for children’s cogni-
tive and social development and parenting behaviors.11

Long-term follow-up of selected early childhood in-
terventions, including the High Scope/Perry Preschool
Study,13 the Brookline Early Education Project,14 and the
Chicago Child-Parent Center Program,15 has demon-
strated greater educational attainment, fewer arrests,
and higher incomes into adulthood. These effects, which
emerge after the intervention has ended, are known as
“sleeper effects.”16 The presence of such findings sup-
ports the notion that early life experiences may affect
behavior and functioning later in life, even in the ab-
sence of earlier detectable changes.17

Until recently, many evaluations of early childhood
interventions were conducted in a single center18,19 or
community,14,15,20 thus raising questions about replicabil-
ity and generalizability to other settings. In addition,
many early childhood interventions have focused on
children at risk of poor health and behavior outcomes by
virtue of family poverty or disability. McCormick et al21

recently reported selected favorable results related to
receptive vocabulary, math achievement, and risky be-
haviors from the intensive, multisite Infant Health and
Development Program. We hypothesized that families
exposed to HS would continue to report favorable par-
enting practices regarding their children’s behavior but
would not experience differences in seeking health care
for their children, because of changes in primary care
providers and staff turnover. We anticipated the sus-
tained effects regarding favorable parenting practices be-
cause of the fidelity to the intervention that was dem-
onstrated across the study sites22 and the theoretical
underpinnings of the intervention, which intended to
improve child outcomes by focusing on parent behaviors
that support and nurture child development.3

METHODS

Study Population
HS was a 3-year, prospective, controlled trial with 6
randomization and 9 quasi-experimental pediatric sites,
which were selected by program funders and were lo-
cated in 14 states in the United States (randomization
sites: Allentown, PA; Amarillo, TX; Florence, SC; Iowa
City, IA; Pittsburgh, PA; San Diego, CA; quasi-experi-
mental sites: Boston, MA; Chapel Hill, NC/Birmingham,
AL; Chicago, IL; Detroit, MI; Grand Junction, CO/Mon-
trose, CO; Kansas City, KS; Kansas City, MO; New York,
NY; Richmond, TX/Houston, TX). As reported previously
in greater detail,3–5 within each randomization site, new-
borns were assigned randomly, in blocks of 4, to inter-
vention or control groups of �200 newborns each, by
using sealed envelopes provided to sites by the evalua-
tion team. Constraints on sample size, space limitations,
scheduling logistics, and the unwillingness of some prac-
tices to provide different services to families prevented
randomization at all sites. At quasi-experimental sites,
up to 200 newborns were enrolled consecutively at the
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intervention sites and comparison sites matched with
respect to organizational setting and demographic mix-
ture of patients.

Enrollment of families occurred between September
1996 and November 1998. Consecutive newborns up to
4 weeks of age were enrolled at birth or their first office
visit. Newborns were excluded if they were to be
adopted or placed in foster care, they were too ill to
make an office visit by 4 weeks, their mother did not
speak English or Spanish, or the family intended to leave
the practice within 6 months. At the time of the 5.5 year
follow-up assessment, 2 of 6 randomization sites and 4
of 9 quasi-experimental sites continued to operate HS,
targeted to children 0 to 3 years of age.

Since the most recent contact at 30 to 33 months,
ongoing tracking of HS families has included mailing of
annual birthday cards marked “return service requested”
to inform evaluators of address changes; annual queries
to the national change of address service to update con-
tact information; and a newsletter marked “return ser-
vice requested.” All families that remained in the eval-
uation at 5 to 5.5 years were contacted for interviews.

Data Sources at 5.5 Years of Age
Computer-assisted telephone interviews were con-
ducted in English or Spanish, at 61 to 66 months of age,
by Battelle Centers for Public Health Research and Eval-
uation. Interviewers were trained by Battelle staff and
the evaluation team and were blind to HS enrollment
status. The mother was the primary respondent
(98.7%). Respondents were asked about their responses
to their child’s misbehavior; perceptions about the
child’s health, behavior, development, and social skills;
practices that promote child development and safety;
and experiences seeking care for their children. Data on
baseline demographic characteristics of families came
from enrollment forms and parent telephone interviews
conducted when children were 2 to 4 months of age.

Dependent Variables
Outcomes included parental responses to child misbe-
havior; reports of their child’s health, behavior, devel-
opment, and social skills; selected age-appropriate par-
enting practices that promote child health and
development; and experiences seeking health care for
their HS child. We created subscales to measure experi-
ences seeking care. The internal consistency of the
scales, as assessed with Cronbach’s �, exceeded .7 (the
generally accepted lower limit for an internally consis-
tent scale) for most scales.

Parents reported the frequency with which they used
each of 12 responses to their child’s misbehavior in an
average week in the past month.23 As in our previous
study,5 the usual 7-point scale was condensed to 4 re-
sponse categories, ranging from 0 (never) to 3 (almost
always), for telephone administration. Four variables

assessed parental responses to child misbehavior. First, a
dichotomous variable indicated whether the parent ever
slapped the child in the face or spanked him or her with
an object. Second, a constructed scale (� � .59) included
more harsh responses to misbehavior (eg, yelling in
anger, threatening, slapping the child’s hand, or spank-
ing with a hand). The respondent’s total score was
summed and divided by the number of items and was
interpreted in relation to the response categories for the
items. One dichotomous variable indicated “harsh disci-
pline” with a mean score of �1.5. Third, 2 additional
dichotomous variables, negotiating and ignoring, indi-
cated whether nonphysical strategies were often or al-
most always used.

The child’s overall health status was assessed on a
5-point Likert scale ranging from excellent to poor. The
Foundation for Accountability screener identified chil-
dren with special health care needs.24 The Child Behav-
ior Checklist for children 1.5 to 5 years of age measured
parents’ perceptions of their child’s behavioral problems
with regard to emotional reactivity, being anxious or
depressed, sleep, attention, and aggression.25 Parents
rated their child regarding how true (often, sometimes,
or never) each item was at the time of the interview. A
dichotomous variable indicated the presence of border-
line or clinical concerns, as described by Achenbach and
Rescorla.25 The Cronbach � values for the syndrome
scales were .69 for emotionally reactive, .69 for anxious/
depressed, .70 for sleep problems, and .90 for the exter-
nalizing grouping.

The Parents’ Evaluation of Developmental Status
identified parental concerns regarding their child’s de-
velopment.26 It consists of 10 items that elicit concerns
about speech and language, motor development, behav-
ior, social-emotional health, self-help skills, school skills,
and global cognitive function.26 A dichotomous variable
indicated whether parents had significant concerns re-
garding their child’s development. The Social Skills Rat-
ing System measured parents’ perceptions of their child’s
social skills.27 For each skill, parents reported how often
(never, sometimes, or very often) the child engaged in
the behavior described in each of 4 subscales: coopera-
tion, assertion, responsibility, and self-control. The re-
spondent’s total score was summed. Cronbach’s � was
.88 for the total score.

Four parenting practices assessed parents’ promotion
of their child’s development and safety. Parents were
asked whether, on weeknights during the school year,
the child usually went to bed at about the same time
each night or whether bedtime varied by �1 hour from
night to night. Parents also reported how often (never,
once or twice per week, 3–6 times per week, or every
day) the child looked at or read books outside of school
in the past week. Responses were dichotomized as once
or twice per week or more versus other. Parents were
asked whether their child used a seat belt without a
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booster seat most of the time, some of the time, or none
of the time, and a dichotomous variable was created that
indicated most of the time versus other. Finally, parents
were asked how often in the past year the child wore a
bicycle helmet, reported on a 5-point Likert scale from
always to never; responses were dichotomized as always
versus other.

Six variables reflected parents’ experiences seeking
medical care for their children (Table 1). Two questions
from the Promoting Healthy Development Survey pro-
vided parents’ report of whether they discussed 4 of 6
age-appropriate anticipatory guidance topics at the last
well-child visit.28 The first question indicated whether
topics were discussed (the variable of “discussed 4 of 6
topics”). The second question provided preference-sen-
sitive scoring and accounted for parents’ perceived needs
(the variable of “received anticipatory guidance and par-
enting education accounting for preferences”).29 Re-
sponses were categorized, from most to least favorable,
as topic discussed and questions answered, topic not
discussed and already had information, topic discussed
and questions not answered completely, and topic not
discussed and wish topic had been discussed. On the
basis of the variable distribution, a dichotomous variable

indicated low and high quality at the midpoint of 20
(range: 6 to 24, with 24 being the highest quality).

A 5-item scale assessed the degree to which parents
agreed that pediatricians or nurse practitioners provided
support. Each item was rated on a 4-point Likert scale
(strongly agree, agree, disagree, or strongly disagree),
and responses were summed. A dichotomous variable
indicated high quality as parents more than agreeing
that support was provided. At 14 of 15 practices remain-
ing in operation (1 practice closed during the second
year of HS), parents reported whether their child re-
mained at the original HS practice.

Analyses
Families remained in their original group assignment
regardless of the site of care, changes in pediatric prac-
tice, or continuation of the HS program at the site.
Randomization and quasi-experimental sites were ana-
lyzed separately and combined. In bivariate analyses, we
compared the distribution of parenting practices by us-
ing �2 statistics for categorical variables.

Logistic regression models were used to estimate the
overall adjusted effects of HS. These models included site
variables to account for the fact that families within sites
tended to respond more similarly than did those at dif-
ferent sites. Baseline covariates included in the models
were age of the child at the interview and characteristics
of the mother (age, education, and race/ethnicity), fam-
ily (number of siblings, owned home, and income), and
infant (low birth weight and source of payment for
care). Models for outcomes describing experiences seek-
ing care (excluding remained at practice) also adjusted
for whether the family remained at the original HS prac-
tice. The site variables and all covariates were simulta-
neously included in all models assessing HS effects. As in
previous reports, the baseline covariates served as ad-
justments for potential differences between intervention
and control families that resulted from nonrandom as-
signment at quasi-experimental sites or selective report-
ing of outcome data. Results of these adjusted analyses
are reported as odds ratios (ORs) for all families as well
as the randomization and quasi-experimental sub-
groups. All statistical procedures were performed using
SAS 8.2 (SAS Institute, Cary, NC); P � .05 was used to
determine statistical significance.

The study was approved by the Johns Hopkins Com-
mittee on Human Research. Families gave written in-
formed consent at the time of enrollment and oral con-
sent for each parent interview.

RESULTS
All 5565 families completed enrollment forms, 4896
(88%) completed 2- to 4-month interviews, and 3165
(57%) provided interview data at 5 to 5.5 years (Fig 1).
The sample for analysis included the 3165 families with
5- to 5.5-year interview data. Among the 2393 families

TABLE 1 Experiences Seeking Health Care at 5 to 5.5 Years

Outcome Item Content

Discussed 4 of 6 topics Age-appropriate anticipatory guidance
topics (food, bedtime, how getting
along with other children, how
follows directions, guidance and
discipline, and reading) (6 items;
Cronbach’s � � 0.83)

Received anticipatory guidance and
parenting education accounting
for preferences

Age-appropriate anticipatory guidance
topics (food, bedtime, how getting
along with other children, how
follows directions, guidance and
discipline, reading), accounting for
preferences (whether questions
were answered, questions were not
answered completely, respondent
wished had talked about topic, or
already had information about topic
and did not need to talk about it) (6
items; Cronbach’s � � 0.81)

Agreed that pediatrician/nurse
practitioner provided support

Clinician helped parent get all
information needed about child’s
growth and development, helped
get services for child from other
agencies and programs, gave advice
on how to solve problems at home
with child, gave new ideas about
things to do with child, encouraged
parent to ask questions about child’s
growth and development (5 items;
Cronbach’s � � 0.81)

Remained at practice 1 item
Used emergency department in past
year for injury

1 item

Hospitalized in past year 1 item
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