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Abstract
Objective—To examine the initial efficacy of parent-child interaction therapy (PCIT) for treating
behavior problems in young children who were born premature.

Method—In this randomized, controlled trial, 28 children between the ages of 18 and 60 months,
who were born <37 weeks gestation and presented with clinically significant externalizing behavior
problems, were randomly assigned to an immediate treatment (IT) or waitlist (WL) control group.

Results—After 4 months, children who received PCIT were reported by their mother to have less
attention problems, aggressive behaviors, and externalizing and internalizing behavior problems, and
they were observed to be more compliant to maternal commands than children in the WL group. In
addition, mothers in the IT group interacted more positively with their child, reported lower parenting
stress related to difficult child behavior and demonstrated improved parenting practices compared
with WL mothers. Behavior change maintained for 80% of the IT children 4 months after treatment
completion.

Conclusions—This study demonstrates preliminary efficacy of PCIT for the treatment of behavior
problems in young children who were born premature.
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The prevalence of preterm birth has increased to 12.5% of all births in the United States and
constitutes a significant public health concern.1 As a result, developmental pediatricians and
other child development professionals see a growing number of children born premature, who
present with a variety of medical and behavioral concerns. Specifically, follow-up studies of
children born premature demonstrate an increased risk for developing externalizing behavior
problems.2 These negative behavioral outcomes worsen with increased age3 and have been
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shown to result in a higher prevalence of behavior disorders (e.g., attention-deficit
hyperactivity disorder) by early school age.4 These findings highlight the necessity for early
identification of behavior problems and subsequent intervention with this population.

Mothers of preterm infants experience considerable distress during the newborn period,5 which
may have implications for the development of later behavior problems. For example, it has
been reported that maternal stress increased as a function of difficult preterm infant behavioral
characteristics and strict child rearing attitudes.6 Alternatively, mothers who encouraged more
autonomy and age-appropriate behaviors reported fewer behavior problems in their preterm
children.7 However, promoting increased autonomy can be especially difficult for mothers of
preterm children because of perceptions of increased vulnerability and the propensity to use a
lax parenting style.8 Therefore, interventions promoting more effective parenting styles may
help improve the behavioral outcomes among children born preterm.

Early intervention programs combining developmental and support services for preterm infants
and their parents have been used and found to be successful in reducing developmental
problems, and programs involving both parents and children have been the most efficacious.
9 For example, mothers randomized to a family-based intervention in the neonatal intensive
care unit showed more contingent and sensitive parent-infant interactions and less maternal
stress compared with control mothers who did not receive an intervention.10 Another
randomized trial, examining the efficacy of the Mother-Infant Transaction Program, resulted
in a decrease in parental stress but did not yield treatment effects on cognitive, motor, or
behavioral child outcomes at 2 years.11 To date, however, research examining psychosocial
interventions for children born preterm is limited in that most interventions are implemented
during the infancy period, address a broad range of problems, and do not link comprehensive
assessment with the intervention.12 Furthermore, no study has examined a psychosocial
intervention specifically targeting behavior problems in young children who were born
premature.

The purpose of this study was to evaluate the efficacy of parent-child interaction therapy (PCIT)
for treating externalizing behavior problems in children born premature. PCIT is an evidence-
based parent-training intervention for treatment of disruptive behavior in young children,13 but
the efficacy of this treatment for children born premature has not previously been examined in
a randomized, controlled trial. PCIT can be particularly therapeutic for children born premature
because of its focus on teaching parents to use an authoritative parenting style with their child
(i.e., a combination of nurturance, good communication, and firm control). We hypothesized
that in comparison with families in a waitlist (WL) control group, families in the PCIT group
would show the following after treatment: (a) fewer parent-rated child behavior problems, (b)
greater child compliance during observed parent-child interactions, (c) more positive and
effective parenting behaviors during parent-child interactions, and (d) reductions in parenting
stress and improved parenting practices.

METHODS
Participants

Participants were 28 mothers and their 18- to 60-month-old child who was born <37 weeks
gestation. Children were referred between August 2007 and December 2008 by the director
(Dr. Vohr) of a neonatal follow-up clinic (79%), health professionals at other pediatric sites
(9%), staff at state-funded early intervention programs (6%), or self-referred by their mother
after seeing a study brochure (6%). For study inclusion, mothers had to rate their child above
the clinically significant range (T score ≥60) on the externalizing problems scale of the Child
Behavior Checklist (CBCL) and be able to speak and understand English. Exclusion criteria
for children included major sensory impairments (e.g., deafness and blindness), motor
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impairments (e.g., cerebral palsy significantly affecting mobility), and oxygen dependence for
chronic lung disease. None of the 53 children attending the screening assessment were excluded
based on these criteria. Children with symptoms of autism spectrum disorder, assessed by the
Modified Checklist for Autism in Toddlers were excluded at the screening evaluation (n = 2).
Although mother scores <75 on the Wechsler Abbreviated Scale of Intelligence was an
exclusion criterion, no mother was excluded based on this criterion. The remaining 7 children
who did not meet entry criteria at the screening evaluation had scores <60 on the CBCL
externalizing problems scale (Fig. 1).

Study Design and Procedure
A randomized, controlled trial was used to determine the efficacy of parent-child interaction
therapy (PCIT) compared with a waitlist control (WL) comparison group. Two computer-
generated random numbers lists, one for boys and one for girls, were maintained by a statistician
uninvolved in recruitment, intervention delivery, and data collection. After a family met
eligibility and provided written informed consent with an assessor, the statistician assigned the
family to the immediate treatment (IT) group if the number was even and to the WL group if
the number was odd. All families participated in a baseline assessment (Time 1) and were
informed of their group status at that time. Four months after the Time 1 assessment, all families
were seen for the Time 2 assessment, which included the same measures completed at Time
1. Families participated in a Time 3 follow-up assessment 4 months after the Time 2 assessment,
which was a follow-up assessment for IT families and the posttreatment assessment for WL
families. All assessments were conducted in the clinic.

Intervention Description
PCIT is a manualized parent-training intervention with extensive research demonstrating its
efficacy and long-term maintenance in treating young children with disruptive behavior
disorders13 and showing promise with other at-risk populations, such as children with chronic
illness14 and mental retardation.15 With foundations in attachment and social learning theories,
PCIT was designed to change parent-child interaction patterns and thereby change child
disruptive behavior. Treatment progresses through 2 distinct phases: child-directed interaction
(CDI) resembles traditional play therapy and parent-directed interaction (PDI) resembles
clinical behavior therapy.

During CDI, the parents follow their child’s lead in play by using the nondirective PRIDE
skills: Praising the child, Reflecting the child’s statements, Imitating the child’s play,
Describing the child’s behavior, and using Enthusiasm. They learn to direct the PRIDE skills
to the child’s appropriate play and ignore undesirable behaviors. During PDI, the parents set
limits to reduce child noncompliance and negative behavior. They learn to use effective
commands and consistently follow through with timeout for noncompliance. The PDI
procedure is only used at times when it is important that the child obeys a specific command.
The parents are also taught variations of the PDI procedure to deal with aggressive behavior
and public misbehavior. During all sessions, the therapist coaches each parent in vivo through
a 1-way mirror (using a wireless headset) in their use of the CDI and PDI skills with their child.

PCIT sessions were conducted once a week for ~1 hour in length. In both phases of treatment,
therapists actively coach parents toward mastery of the interaction skills as assessed during a
5-min parent-child observation at the start of each session. For this study, CDI was limited to
5 coaching sessions before beginning the PDI phase of treatment. However, CDI continues to
be assessed and coached along with PDI skills in the PDI phase of treatment. Treatment is not
time limited and continues until parents demonstrate mastery of the interaction skills. In
addition, successful treatment completion requires the child’s behavior to be within ½ SD of
the normative mean on a measure of child disruptive behavior, the Eyberg Child Behavior

Bagner et al. Page 3

J Dev Behav Pediatr. Author manuscript; available in PMC 2010 May 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Inventory (ECBI; described later in detail). Parents complete the ECBI (taking ~5–10 min) at
the beginning of each session to assess weekly treatment progress. In addition to helping parents
master the CDI and PDI skills, additional procedures are used in PCIT to help reduce attrition,
such as providing support to parents about concerns other than child management and making
weekly reminder calls.

All therapy sessions were videotaped, and 50% were randomly selected and coded for integrity
by a research assistant uninvolved in coding behavioral observations. Accuracy, defined as the
percent with which the therapist adhered to key elements of each session detailed in the
treatment manual, was 94% (range = 89–99%).

Demographic/Screening Measures
Socioeconomic status was measured using the Hollingshead Index of Social Position.16

The Modified Checklist for Autism in Toddlers is a 23-item parent-rating scale designed to
identify children at risk for autism17 and is considered appropriate for children aged 18–48
months.18 The Modified Checklist for Autism in Toddlers was used for children between the
ages of 18 and 48 months to exclude children with symptoms of autism spectrum disorder. For
identification of children older than 48 months, parent report in conjunction with clinical
judgment was used.

The Wechsler Abbreviated Scale of Intelligence19 is a short and reliable measure of intelligence
that has high reliability and validity with other tests of intelligence.20 The Wechsler
Abbreviated Scale of Intelligence was used to exclude mothers with cognitive impairment.

Clinical Outcomes/Measures
The CBCL21 is a 99-item parent-rating scale designed to measure the frequency of children’s
behavioral and emotional problems with excellent psychometric properties. A T score ≥60 on
the externalizing problems scale was required for study inclusion. The aggressive behavior,
attention problems, and externalizing and internalizing scales were used as child behavior
outcome measures. In this sample, internal consistency estimates for these scales ranged from
0.54 to 0.81.

The ECBI22 is a 36-item parent-rating scale of child disruptive behavior. The ECBI intensity
scale measures the frequency with which disruptive behavior occurs, and the problem scale
measures how problematic the child’s behavior is for the parent. Both scales yield excellent
12-week test-retest reliability coefficients.23 In this study, the ECBI was used as a measure of
treatment outcome. Mothers receiving treatment also completed the ECBI weekly to assess
treatment progress. The internal consistency estimates for the intensity and problem scales
were 0.90 and 0.85, respectively.

The Dyadic Parent-Child Interaction Coding System24 is a behavioral coding system with
documented reliability and validity that measures the quality of parent-child interactions.24

Several categories of parent and child behaviors may be selected for coding and include
verbalizations, vocalizations, and physical behaviors. Behaviors are coded by recording the
frequency of each occurrence in real time using a video coding system. For this study, we chose
the categories that are most relevant to treatment outcome. We created a composite category
of “do skills” (behavior descriptions, reflections, and praises) and “don’t skills” (questions,
commands, and negative talk) reflecting behaviors parents are taught during treatment to use
and not to use during a child-led play.

At the Time 1 and Time 2 assessments, the do and don’t skills were assessed during a 5-min
child-led play in which the mother was instructed to follow her child’s lead in play. Child
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compliance was measured during a 5-min cleanup situation in which the mother was instructed
to have her child clean up all the toys without helping. The mother was not prompted to use
skills learned in treatment to objectively measure mother skill acquisition and child compliance
during the assessments. Undergraduate student coders were trained to 80% agreement with a
criterion tape and were uninformed of group status. Half of the observations (28) were coded
a second time for reliability. Percent agreement ranged from 68% (negative talk and
noncomply) to 91% (praise), and kappas ranged from 0.50 (noncomply) to 0.78 (praise).

The Parenting Stress Index-Short Form25 is a 36-item parent self-report instrument containing
3 scales (Parental Distress, Parent-Child Dysfunctional Interaction, and Difficult Child) with
high 6-month test-retest reliability coefficients. The Parenting Stress Index-Short Form scales
were used to assess the effects of PCIT on parenting stress, and the internal consistency
estimates in this study ranged from 0.75 to 0.89.

The Parenting Scale is a 30-item self-report measure with strong validity that assesses parental
discipline practices.26 The effectiveness of discipline techniques is measured based on 3 scales:
laxness, overreactivity, and verbosity. The Parenting Scale was used to assess the effects of
PCIT on parenting practices, and the internal consistency estimates in this study ranged from
0.53 to 0.84.

Sample Size
Power calculations were based on changes in CBCL externalizing problem T scores in a
previous study of PCIT for children with comorbid mental retardation and disruptive behavior.
15 Although the effect size in this study was large (d = 1.05), it was relatively low in comparison
with subsequent efficacy trials of PCIT (d = 1.40–1.60)27,28 and, therefore, was a conservative
estimate of power. Testing the hypothesis that the IT group will have a better outcome (i.e.,
lower scores) than the WL group at posttreatment, and using power = 0.80 and a 2-sided
comparison with alpha = .05, a minimum sample of 9 per group was sufficient to detect
expected differences.

Statistical Analyses
The IT and WL groups were compared on each dependent variable to evaluate posttreatment
effects at the Time 2 assessment. Outcomes were analyzed using analysis of covariance with
baseline scores as the covariate, which is a more statistically powerful analytic method than
repeated-measures analysis of variance for randomized, controlled trials.29 Effect sizes were
calculated using Cohen’s d, which was calculated by dividing the difference in magnitude
between the IT and WL groups at Time 2 by the standard deviation of the WL group Time 2
scores. To determine clinical significance, we calculated the Reliable Change Index for each
child by dividing the magnitude of change on the CBCL externalizing problems scale between
Time 1 and Time 2 and between Time 1 and Time 3 (follow-up) by the standard error of the
difference score.

RESULTS
Children were mostly boys (71%), with a mean age of 38.1 months (SD = 13.4). Racial
composition was 82% white, 10% biracial, 4% African-American, and 4% Asian, and 21% of
children were Hispanic. Families had a mean socioeconomic status score of 43.4 (SD = 13.2),
which falls in the middle range of socioeconomic status. There were no significant differences
between immediate treatment (IT) and waitlist control (WL) groups on any demographic
variables (Table 1) and baseline measures. All 14 families randomized to the WL group
completed the Time 2 assessment, conducted 4 months after baseline. Of the 14 IT families
receiving parent-child interaction therapy (PCIT), 11 completed treatment (average of 13
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sessions) and the Time 2 assessment, which was also scheduled 4 months after the Time 1
assessment. Three families (21%) withdrew from treatment and did not complete the Time 2
assessment but were included in the intent-to-treat analysis. Among the families that completed
treatment, all mothers but one met mastery criteria of the child-directed interaction and parent-
directed interaction skills and completed treatment before the Time 2 assessment. One mother
mastered criteria and completed treatment 1 month after the Time 2 assessment. A follow-up
assessment was completed 4 months after the Time 2 assessment. This follow-up assessment
(Time 3) was completed by 10 of the 11 IT families that had completed treatment and the Time
2 assessment. Of the 14 WL families receiving PCIT after the Time 2 assessment, 10 completed
treatment and the Time 3 assessment (Fig. 1).

Child Outcome
At the Time 2 assessment, children in the IT group had significantly less attention problems
and aggressive behaviors, as well as less externalizing and internalizing problems on the Child
Behavior Checklist (CBCL) than children in the WL group (Table 2). On the Eyberg Child
Behavior Inventory (ECBI), children in the IT group had significantly fewer disruptive and
problematic behaviors than children in the WL group (Table 2). In addition, children’s
compliance to maternal commands during cleanup was significantly higher at the Time 2
assessment in the IT than WL group (Table 2).

Parent Outcome
During the child-led play, mothers in the IT group used significantly more do skills and fewer
don’t skills at the Time 2 assessment than mothers in the WL group (Table 2). Mothers in the
IT group reported significantly less stress about their child’s behavior on the Parenting Stress
Index-Short Form and reported less laxness, overreactivity, and verbosity in their parenting
style on the Parenting Scale than mothers in the WL group (Table 2).

Intent to Treat
In addition to the comparisons with the treatment completers, we conducted an intent-to-treat
analysis including the 3 families that dropped out of treatment. The ECBI intensity scale was
completed weekly by mothers in treatment to assess treatment progress, so the last weekly
score before dropping out was used as the best estimate of child disruptive behavior outcome
at Time 2. All 14 children randomized to treatment had fewer disruptive behaviors on the ECBI
than children in the WL group at the Time 2 assessment, F(1,25) = 24.2, p = .000, d = 1.8.

Clinical Significance and Follow-Up
To determine whether the changes in children’s behavior were clinically significant, we used
established criteria.30 First, we considered Reliable Change Index scores >1.96 sufficient in
magnitude (described in Statistical Analyses section). Second, we required the child’s CBCL
externalizing T score to be <60 at Time 2. Using these stringent criteria, all 11 children in the
IT group (100%) compared with 4 children in the WL group (29%) made clinically significant
changes from Time 1 to Time 2. Using the same criteria for the 10 IT families that completed
the Time 3 assessment 8 months after baseline, 8 children (80%) maintained clinical significant
changes. Of the 10 WL families that completed treatment (i.e., between Time 2 and Time 3),
9 (90%) made clinically significant changes from Time 1 to Time 3. The mean changes in
CBCL externalizing T scores associated with immediate and delayed treatment illustrate these
clinically significant changes and are depicted in Figure 2.
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DISCUSSION
This study is the first randomized, controlled trial examining the initial efficacy of a parenting
intervention for the treatment of behavior problems in young children born premature. The
results indicate that mothers of children receiving parent-child interaction therapy (PCIT)
reported significant decreases in internalizing, externalizing, and disruptive behavior problems
compared with children in a waitlist control (WL) group. The reported behavioral
improvements from clinically significant to normative levels were maintained among the
treated children 4 months after completing treatment. Children receiving PCIT were also
observed to be significantly more compliant to maternal commands during a cleanup situation,
comparable with behavioral changes of other PCIT studies.15,27,28 Therefore, findings were
consistent when examining both maternal report of behavior problems and objectively coded
behavioral data.

In addition to the statistical analysis of study findings, we examined clinical significance to
provide information about individual child behavior change within groups. Although 29% of
untreated children showed clinically significant improvements of behavior problems during
the 4-month waiting period, 100% of treated children showed reliable behavior change after
treatment. The clinically significant improvements were also maintained for 80% of the treated
children 4 months after completing treatment, suggesting behavioral treatment effects last in
the short term. In addition, 90% of the WL children demonstrated clinically significant behavior
change after receiving treatment, indicating the WL and immediate treatment (IT) children
displayed similar treatment responses.

Observations of mother-child interactions during the child-led play suggested mothers
receiving PCIT interacted more positively with their children than untreated mothers. In
addition, treated mothers reported significantly lower levels of ineffective parenting practices,
including lack of discipline, harshness, and long windedness, as well as parenting stress related
to the child’s challenging behavior. There were no significant differences on the parental
distress scale and parenting stress related to dysfunctional parent-child interactions. However,
most mothers in the IT and WL groups did not report clinically significant stress on either scale
at baseline (64% and 72%, respectively), suggesting change on these scales may not be
clinically important.

One limitation of this study is the small sample size. Although the effect sizes in PCIT are very
large and do not necessitate large samples to find significant effects, the small sample may
have reduced power to detect some effects, such as parental distress and parenting stress related
to dysfunctional parent-child interactions. In addition, the small sample reduces the
generalizability of our findings. For example, there was large variability in birth weight (range,
420–3000 g), gestational age (range, 23–35 wks etiology), and neonatal course, and the of
behavior problems can differ as a function of these demographic variables. The small sample
size of this study limits conclusions that we can make about the impact of these variables on
treatment, and future research should examine these variables as potential moderators of
treatment outcome using larger samples.

Children with severe medical and neurodevelopmental disorders and mothers with cognitive
impairment were excluded from this study further limiting generalizability. In addition, the
number of children from racial and ethnic minority backgrounds was relatively small (29%),
all mothers spoke and understood English, and the majority of families participating in the
study were in the middle-class range. Examination of the effectiveness of PCIT for families
from more culturally and socioeconomically diverse samples is warranted.

A second limitation is differential attrition. Although not statistically significant, attrition at
the Time 2 assessment was higher for families in the IT group (21%) than the WL group (0%).
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We conducted an intent-to-treat analysis to determine whether findings would be similar when
including all families assigned to the treatment group. Results suggested that significant
between-group differences were likely not due to differential attrition. In addition, the treatment
dropout rate for this study was considerably lower than other child psychosocial treatments
(40–60%)31 and may be due to unique features of PCIT that encourage consistent participation
(e.g., discussion of family stressors and weekly reminder calls). Nonetheless, attrition is a
problem in parenting interventions, particularly with at-risk populations, and may be a function
of the intensity of PCIT. Therefore, the prevention of externalizing behavior problems in
shorter and more focused interventions is an important area of future research.

Finally, the use of a WL control group did not control for nonspecific therapy effects for
families in the IT group (e.g., weekly contact with a supportive therapist), and maternal report
of changes may have been subject to rater bias. However, findings from the behavioral
observations conducted by coders unaware of the group status provide more objective data of
behavior changes after treatment. Although treatment effects from PCIT have been shown to
generalize to the school setting based on teacher report and school observations,32,33 data in
the school setting were not collected for this particular study. PCIT was also not compared
with other treatments of behavior problems (e.g., alternative parenting interventions and
medication), and mothers were not masked to treatment status. It is important to first examine
the efficacy of PCIT with a new population before conducting larger scale and more costly
studies of treatment. The results of this study provide useful information on feasibility and
power for future research examining interventions for children born premature. In addition,
future research should examine the cost effectiveness of PCIT over other parenting
interventions.

CONCLUSIONS
The findings of this randomized, controlled trial demonstrate the initial efficacy and feasibility
of implementing a parenting intervention for young children with behavior problems who were
born premature. Given the increased risk of behavior problems and importance of follow-up
care with this population, parent-child interaction therapy (PCIT) is a helpful and safe treatment
option that may have public health implications. Promoting the use of an authoritative parenting
style was particularly relevant for mothers of children born premature who often have difficulty
setting firm limits because of concerns about the physical well-being of their child. Future
research should examine PCIT with children born premature in a larger, multisite trial to
increase generalizability of the current findings.
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Figure 1.
Participant flowchart.
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Figure 2.
Clinically significant mean changes.
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