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Abstract

Disruptive behavior problems among young children can result in long-term negative consequences, highlighting the impor-
tance of early interventions. While there have been recent developments in early interventions (e.g., Parent—Child Interaction
Therapy-Toddler), there is a need for brief assessments for toddler disruptive behaviors. The current study aims to adapt the
Eyberg Child Behavior Inventory (ECBI) for toddler-aged children. Archival data from toddler- and preschool-aged children
underwent a three-step process for data reduction (qualitative content validation, missing data and low variability exclu-
sion, and criterion-related validation against the preschool version of the Child Behavior Checklist [CBCL]). Exploratory
and confirmatory factor analyses with measurement models on the reduced item set were conducted, with a final validation
model against the CBCL. This procedure resulted in eight of the 36 items of the ECBI being retained. A metric measurement
model of the 8 items, allowing for higher average scores for preschool children compared to toddlers, fit well (chi-square
p=0.13; SRMR =0.07, GFI1=0.98, NFI=0.94). This study provides evidence for a developmental factor of the ECBI for
toddler-aged youth that can be used in future clinical and research work. Items included on this factor support previous
research that suggests toddler behavior problems are partially due to undeveloped emotion regulation skills and parent—child
attachment concerns.

Keywords Toddler - Factor analysis - Assessment - Externalizing problems - Infant

Introduction

The presence of disruptive behaviors (e.g., aggression,
defiance, hyperactivity, emotional outbursts) is a common
concern for caregivers of young children. Disruptive behav-
iors are among a constellation of symptoms consistent with
several disorders including oppositional defiant disorder,
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conduct disorder, attention-deficit/hyperactivity disorder,
and disruptive mood dysregulation disorder. Disruptive
behaviors can hinder development in several areas as chil-
dren may experience difficulty making and maintaining peer
relationships, experience conflict in home and school set-
tings, struggle academically, and if severe enough, may even
be expelled from school (Milledge et al., 2019; Stormshak
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et al., 1998). Furthermore, without effective treatment, a host
of negative outcomes across the lifespan have been associ-
ated with childhood disruptive behavior, including delin-
quency, unemployment, and substance use (Bongers et al.,
2004; Copeland et al., 2007; Kokko & Pulkkinen, 2000; van
Emmerik-van Oortmerssen et al., 2012). Thus, it is critical
to accurately assess and characterize these behaviors in early
childhood in order to implement early intervention.

The majority of the extant literature on disruptive behav-
ior in children utilizes a parent report of child behavior
(Epstein et al., 2015). Several common parent-report meas-
ures of child disruptive behavior include the Child Behavior
Checklist (CBCL; ages 1.5 to 18 years, Achenbach, 1999),
Strengths and Difficulties Questionnaire (SDQ, ages 4 to
17 years, Goodman, 1997), and the Eyberg Child Behavior
Inventory (ECBI; ages 2 to 16 years old; Eyberg & Pincus,
1999). Each of these questionnaires has a complementary
teacher-report version to capture disruptive behaviors in
the school setting. Furthermore, a standardized behavioral
observational system, such as the Dyadic Parent—Child Inter-
action Coding System (DPICS-IV, Eyberg et al., 2014) or
the ADHD Behavior Coding System (Barkley, 1998), can
be used to assess child disruptive behaviors observed across
home or school settings. While there are several widely used
measures of disruptive behavior in older children, there
remains a dearth of measures to capture these behaviors
among toddler-aged children (aged 1 to 2 years).

Disruptive behaviors in toddlers are conceptually differ-
ent from disruptive behaviors in preschool- or school-aged
children, which typically develop and are maintained by
coercive parent—child interaction patterns (Patterson, 1982;
Smith et al., 2012). This is because toddlers have not yet
developed the higher-level cognitions to purposefully engage
in these behaviors to gain the attention of their caregivers.
While caregivers may experience a variety of challenging
behaviors when caring for toddlers, the behaviors are likely
to lack the instrumental quality that may be present in older
children. Behaviors that may be perceived as “disruptive”
in toddlers are often characterized by a lack of emotion
regulation capabilities as this process is developing in this
stage of life (Calkins & Johnson, 1998). As children explore
their environment, learn to problem-solve, and develop self-
regulatory capacities, it is developmentally appropriate for
toddler-aged children to take toys from others, refuse to lis-
ten to caregiver requests, and experience difficulty manag-
ing emotional responses (Campbell et al., 2000; Wilks et al.,
2010). Moreover, the problematic nature of child behavior is
inherent to the developmental stage of the child, as a behavior
considered normative for toddlers may be of clinical signifi-
cance for an older child. Nevertheless, impulsivity, emotional
reactivity, and aggressive behavior are common concerns for
parents of toddlers seeking treatment. Research on toddler-
aged children indicates that impairing disruptive behaviors

can begin at a very young age and that when severe behaviors
are present across multiple domains (e.g., cognitive, social,
emotional) as well as in multiple settings (e.g., home, school)
it may be indicative of a negative developmental trajectory
of behavior and conduct problems across later childhood
and adulthood (Gardner et al., 2007; Reef et al., 2011). To
address these behavior problems, developmental adaptations
of parent training programs, such as the toddler adaptation of
Parent—Child Interaction Therapy (PCIT-T), are being evalu-
ated to determine their efficacy at treating a myriad of tod-
dler and parental symptoms, including disruptive behaviors
(Kohlhoff et al., 2020a, b, 2021). Consequently, there is a
critical need for measures that can capture disruptive behav-
ior in toddlers and assess their change in response to early
interventions such as PCIT-T.

Although there are several widely used measures of dis-
ruptive behavior for older children, there remains a dearth
of such measures for use with toddler-aged children (aged
one to two years). When evaluating toddler-aged children,
two measures of social-emotional and behavioral difficul-
ties are most commonly used: the Devereux Early Child-
hood Assessment (DECA; LeBuffe & Naglieri, 2003, 2009;
Mackrain et al., 2007) and the Brief Infant-Toddler Social
Emotional Assessment (BITSEA; Briggs-Gowan & Carter,
2002). These measures are not suitable for weekly monitor-
ing of toddler’s disruptive behaviors during intervention due
to their length and limited sensitivity to change (McClendon
et al., 2010). Another measure, the Toddler and Preschool
Behavior Scale (Holtz et al., 2008) was developed to capture
disruptive behavior in young children; however, there is lim-
ited evidence supporting its psychometric properties, thus
limiting its generalizability. A commonly used measure for
monitoring treatment-related change in disruptive behaviors
is the Eyberg Child Behavior Inventory (ECBI), a caregiver
report measure of disruptive behaviors for children aged 2
to 18 years old (Eyberg & Pincus, 1999). The ECBI is rela-
tively brief and also sensitive to change and thus one of its
primary uses is in the context of Parent—Child Interaction
Therapy (PCIT), an evidence-based treatment for children
aged 2 to 7 years old with disruptive behavior problems.
The ECBI is administered as a routine part of weekly PCIT
sessions to monitor child disruptive behavior symptoms and
guide treatment (Eyberg & Pincus, 1999). ECBI scores have
been found to have high internal consistency, test—retest reli-
ability, and convergent validity with scores on the Preschool
Behavior Questionnaire in preschool-aged children (Burns
et al., 1991; Funderburk et al., 2003; Morawska & Sanders,
2006). There is also evidence supporting the convergent and
discriminant validity of ECBI scores in ethnically diverse
samples (Machado, 2020). Weis and colleagues (2005) found
that ECBI scores differentiated between clinic-referred chil-
dren with and without externalizing symptoms. Overall, the
ECBI appears to be a psychometrically sound measure of
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child behavior problems, but its psychometric properties and
clinical utility with toddlers has yet to be investigated. As
the ECBI is only validated for children aged 2 and older,
there is also a need for a validated measure of child disrup-
tive behaviors similar to the ECBI for children younger than
the age of two, particularly as developmental adaptations
of PCIT for toddler-aged children are being developed and
evaluated (Girard et al., 2018; Kohlhoff et al., 2021).

Current Study

As many PCIT therapists become trained in PCIT adapta-
tions, such as PCIT-T, the development of a toddler adapta-
tion of the ECBI allows for streamlined assessment for PCIT
therapists who are particularly familiar with the standard
ECBI. The ECBI is brief, easy to score, and widely used as
an assessment of child behavior concerns. The high degree
of clinical utility makes the ECBI a reasonable choice for
regular assessment during early intervention programs. In
this study, we aimed to develop a developmentally appro-
priate version of the ECBI for toddlers aged 12—-24 months.
The current study aimed to 1) determine which ECBI items
are appropriate for use in a toddler adaptation, 2) evaluate
the content validity of scores on this toddler adaptation of
the ECBI using expert data, and 3) evaluate the convergent
validity evidence for the toddler adaptation of the ECBI by
comparing its scores to scores on externalizing subscales of
the CBCL 1.5-5. To this end, the ECBI underwent an initial
data reduction against three criteria (content validation via
qualitative expert survey, reducing items with high percent
missing and lack of variability, and criterion-related valid-
ity by comparing scores on the toddler version of the ECBI
against a validated measure of child externalizing behav-
iors [i.e., CBCL]) in a sample of toddlers. Factor analyses
(exploratory, EFA, and confirmatory, CFA) were then con-
ducted on the reduced ECBI item set, comparing toddlers
against preschool children. Once the best-fitting measure-
ment model was determined, we conducted a final model
against the CBCL. We hypothesized that only a subset of
items on the ECBI would load together onto a ‘toddler fac-
tor,” but that factors on the ECBI would be similar for older
and younger children, with older children having higher
ECBI scores than younger children. We also hypothesized
that experts would identify specific items on the ECBI that
are inappropriate for assessing disruptive behavior in tod-
dler-aged children.

Method

This project has been approved by West Virginia Uni-
versity’s Institutional Review Board (protocol number:
2111474890).

@ Springer

Sample 1

Participants in Sample 1 (n=160) were recruited as part of
two randomized controlled trials evaluating the efficacy of
PCIT-T (see Kohlhoff et al., 2020b and Kohlhoff et al., 2021
for full descriptions of the RCT protocols). Data collection
occurred at the Karitane Toddler Clinic, a community-based
child treatment center providing evidence-based parenting
services for families with toddlers and young children in Aus-
tralia. General exclusionary criteria for the Karitane Toddler
Clinic include parents with current severe depression with
suicidality, psychosis, or other serious mental health condi-
tions causing severe impairment. Children included in this
sample ranged from 14 to 24 months (M =19.24 months,
SD=2.85) and 51.2% were boys (n=282). All caregivers
were mothers, who averaged 32.55 years old (SD=5.29),
and 72.5% were partnered (married or de-facto). The sample
was ethnically diverse, with 31.9% speaking a language other
than English in the home. For these participants, 48.7% were
university educated. Henceforth in this paper, this sample of
children will be referred to as the ‘young’ sample.

Sample 2

Participants in Sample 2 (n=100) were recruited from the
Karitane Toddler Clinic for a study examining treatment out-
comes for young children presenting with subtypes of early
childhood disruptive behaviors. This sample had the sample
exclusionary criteria as Sample 1. Children included in this
sample ranged from 2 to 4 years of age (M =36.28 months,
SD=17.73) and 62% were boys (n=62). Mothers averaged
33.11 years (SD=5.16) and 77.8% were partnered (married
or de-facto). Only one parent completed questionnaires per
child and 85% of the questionnaire-completing parents were
mothers. For these participants, 42.6% were university edu-
cated. Of the families in the study, 11.4% spoke a language
other than English in the home. Henceforth in this paper, this
sample of children will be referred to as the ‘old’ sample.
Demographic information for both samples is provided in
Table 1.

Procedure

At the intake session for therapeutic services at the Karitane
Toddler Clinic, written parental consent was obtained for
data to be used for research purposes. Prior to beginning
treatment, parents completed a battery of questionnaires
about the child’s behavior.

Prior to conducting statistical analyses and after collect-
ing all data, the researchers sent experts in the field of PCIT
and toddler populations a survey to gather information on
the content validity of items of the ECBI for the toddler pop-
ulation. The ‘experts’ were chosen because they worked in a
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Table.1 .Demogra}phics and Overall old Young
descriptive statistics
Variable Morn SD or % Morn SD or % Morn SD or %
Age Group 229
Old (> 2 years) 90 39.3% -- - - -
Young (<2 years) 139 60.7% -- -- -- -
Age (in months)
N=220 25.6 9.8 36.3 8.0 19.2 2.8
Child Gender 221
Male 129 58.4% 54 65.1% 75 54.4%
Female 92 41.6% 29 34.9% 63 45.7%
CBCL Total
N=209 57.8 249 66.8 25.6 527 23.0
CBCL Total Cut-off
<61 (not at risk) 123 58.9% 33 43.4% 90 67.7%
>61 (at risk) 86 41.2% 43 56.6% 43 32.3%

CBCL Child behavior checklist

research program that published on the use of PCIT with this
age range, were authors of the PCIT-Toddler book (Girard
et al., 2018), or were clinicians that used PCIT with toddler-
aged children. The survey was sent to 23 experts along with
an email requesting their assistance with this project, and
21 experts completed the survey yielding a 91.3% comple-
tion rate. Experts were in three countries (United States of
America, Australia, and New Zealand), were predominantly
female (90.4%), and were primarily academic researchers
(81%). Experts all completed at least one higher-education
degree (one bachelor's-level individual, three masters-level
experts, eight doctoral students, and nine doctoral-level
experts). Responses from the expert survey were used in
two ways: first, to guide a theoretical understanding of which
items would be developmentally appropriate for toddler-
aged children, and second, as one of the methods for the
exclusion of items on the final measure (Criteria 3; Table 2).

Measures
The Child Behavior Checklist

The Child Behavior Checklist 1.5-5 (CBCL; Achenbach,
1999) is a measure of a broad array of child psychologi-
cal symptoms and disorders for youth aged 1.5 years to
5 years old. This measure consists of 99 items that reflect
child behaviors, and one item where caregivers can write in
additional problems the child has that were not reflected in
the items. Items are rated on a scale from O (Not True) to 2
(Very True or Often True) based on whether the child has
displayed the behavior in the past two months or is currently
displaying the behavior. This measure yields 14 subscale
scores reflecting different syndromes and DSM disorders
that children may present with, an externalizing problems

score, an internalizing problems score, and a total score.
A systematic review of the psychometric evidence for the
CBCL suggested that CBCL scores have good internal con-
sistency and moderate levels of convergent validity (Gridley
et al., 2019). In this study, Cronbach’s alpha was high for the
combined sample (@ =.944), the younger sample (@ =.941),
and the older sample (o =.941).

Eyberg Child Behavior Inventory

The Eyberg Child Behavior Inventory (ECBI; Eyberg &
Pincus, 1999) is a 36-item parent-report measure of child
disruptive behaviors. The ECBI consists of two subscales:
one that measures the intensity or frequency of 36 common
childhood disruptive behaviors and the other that dichoto-
mously measures whether each disruptive behavior is a
problem for the caregiver. Each of the ECBI items reflects
a different disruptive behavior; each item is rated both on
their frequency using a Likert-type scale from 1 (Never)
to 7 (Always) and on whether that particular behavior is a
problem to the caregiver using a Yes/No response. As stated
above, ECBI scores have strong internal consistency (Burns
et al., 1991; Morawska & Sanders, 2006), good convergent
and discriminant validity (Machado, 2020; Weis et al.,
2005), and good levels of sensitivity and specificity (Gridley
et al., 2019). In this study, Cronbach’s alpha was high for the
combined sample (a=.927), the younger sample (a=.904),
and the older sample (a=.915).

Qualitative Survey
For the purposes of the current study, a survey was devel-

oped to evaluate the appropriateness of ECBI items and sent
to identified experts within the field. This survey requested

@ Springer
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that the expert rate the appropriateness of each item of the
ECBI on a scale from 1 (not at all appropriate) to 10 (very
appropriate) for 12-24-month-olds. In addition to a numeri-
cal rating, experts were also asked to explain their reasoning
for their rating for each ECBI item.

Analysis
Quantitative Data

All quantitative data analyses were conducted in SAS 9.4.
Variables for the ECBI went through a multi-dimensional
refinement process prior to factor analysis. This approach
was taken in response to i) observations of a large amount of
missing data on a number of ECBI items, and ii) feedback
from experts suggested that many of the ECBI items may not
accurately capture a target behavior or be developmentally
appropriate for toddler aged children. After noting that the
mean scores for all ECBI items were higher for older than
younger children, we refined our variable inclusion chart to
meet three criteria: 1) Sufficient variability and similar miss-
ing data trends to older children; 2) a relationship to two
“gold standard” clinical scales, the CBCL total and external-
izing subscale; and 3) a quantitative component of whether
experts agreed the item content was appropriate (explained
below). Previous work on missing data indicated that rea-
sons for item nonresponse commonly include items not being
applicable to the respondent (Huissman, 1999; De Leeuw
et al., 2003). As such, the researchers decided to utilize data
on missingness as one of the criteria for keeping or removing
an item. The first criterion was tested by binary coding each
item to 1: missing or “never” v. 0: all other responses, and
tested by group using a separate chi-square fisher’s exact test
for each item, appropriate for small cell counts. The CBCL is
a commonly used, validated, general behavioral assessment
for children in the toddler age range. Thus, researchers deter-
mined that examining the relationships between an ECBI
item and the CBCL scores would be an appropriate way to
differentiate between items that are indicative of behavior
problems in toddlerhood and items that are not. The second
criterion was tested using separate logistic regressions (on the
young sample only) with the ECBI item as the independent
variable (IV) and the CBCL cut-offs (using clinical cut-offs
for the total score > 61, externalizing behavior subscale > 25;
Achenbach, 1999) as the dependent variables. The third cri-
terion was chosen to provide a check for content validity for
this toddler factor. The third criterion was tested by summing
how many experts agreed the item was appropriate for cap-
turing disruptive behaviors in toddlers with an item meeting
the criterion if the majority of experts rated it as appropriate.
In order to be included in subsequent analyses, items had to
meet all three criteria.

@ Springer

Next, an exploratory factor analysis (EFA) was run on
the reduced item set from the young sample, using a maxi-
mum likelihood method, squared multiple correlation pri-
ors, and setting the preferred factor number to 1 (O’Rourke
& Hatcher, 2013). As these were ordinal response items,
the items were first combined into a polychoric correla-
tion matrix for the entire sample and by age group, and all
subsequent analyses run on these polychoric correlation
matrices unless otherwise noted. EFA model fit included
the eigenvalue and proportion, accompanying squared
canonical correlation, the Chi-Square, Akaike's Informa-
tion Criterion (AIC; smaller values preferred), Schwarz's
Bayesian Criterion (BIC; smaller values preferred), and
the Tucker and Lewis's Reliability Coefficient (preferred
value closer to 1). Additionally factor loadings were
reported for each item (desired values > 0.4). Based on
EFA results, a single-factor CFA was then conducted to
determine appropriateness of allowing correlated errors
between items using modification fit indices.

Next, three sets of CFA measurement models were
run to determine how consistently or inconsistently these
items loaded onto a single factor, allowing for the cor-
related residuals, overall and by group (young and old;
O’Rourke & Hatcher, 2013). This was performed as a set
of models from least restrictive to most restrictive. First,
a configural model was run with intercepts, parameter
estimates (also called slopes or factor loadings), and error
variances all allowed to differ for each group. Next, a
metric model was run, allowing intercepts and error vari-
ances only to differ. Finally, a scalar model was run where
both intercept and parameter estimates were forced to be
the same between groups, but residual error variances
allowed to differ. More restrictive models are typically
preferred, as they are more parsimonious and suggest
fewer differences between age groups (Lilly, 2022). A
final model was selected based on parsimony and model
fit criteria that either were better or did not significantly
decrease model fit (e.g., SRMR, closer to 0 preferred;
goodness-of-fit index (GFI; closer to 1 preferred), and
Bentler-Bonett normed fit index (NNFI; closer to 1 pre-
ferred; O’Rourke & Hatcher, 2013). Factor loadings for
each model are given for the intercepts and slopes, and
correlations for the errors allowed to correlate.

Finally, aim 3 compared the final measurement model
against the gold standard CBCL using a full structural
equation model (SEM) again for the whole sample and
by group. The CBCL cut-offs for the total score are pre-
sented (using clinical cut-offs of total score > 61). Model
fit criteria included RMSEA (preferred < 0.08), SRMR
(preferred < 0.08), AGFI and GFI (preferred > 0.90), NNFI
(preferred > 0.90; O’Rourke & Hatcher, 2013). Factor
loadings are presented for each item.
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Qualitative Data

In experts’ solicitation for quantitative appropriateness of
ECBI items, they were also asked to offer potential expla-
nations regarding suitability of items for assessing toddlers.
Those qualitative narratives were subsequently independently
reviewed by two raters assessing for emerging thematic con-
tent. This content was ultimately broken down into “Yes” or
“No” endorsement as a criterion for inclusion in the EFA based
on developmental appropriateness for toddlers. Subsequently,
count scores were tabulated across all items for all expert
participants. Items were determined as either appropriate for
inclusion (i.e., “Yes”) or not appropriate (i.e., “No”) based on
the majority of expert endorsements. Quantitative responses
for each item were averaged, with higher scores indicating the
item was regarded as more developmentally appropriate for
12-24-month-old children. For aim 2, further qualitative analy-
sis of the expert data was then conducted to clarify expert per-
ceptions about each item, assessing for thematic content across
the highly endorsed (i.e., appropriate) and low endorsed (i.e.,
not appropriate) items. Qualitative responses were coded by
two of the study personnel using a conventional content analy-
sis approach, in which thematic categories were defined after
an initial review of the qualitative data without preconceived
categories (Braun & Clarke, 2006; Hsieh & Shannon, 2005).
This approach allowed study authors to include meaningful,
data-driven codes and themes. Both researchers who conducted
this content analysis had previous experience with qualitative
analysis. Data from all experts were reviewed independently
before the researchers came together to discuss qualitative
codes before re-coding the full dataset. In place of a formal
reliability analysis, all qualitative data were double-coded by
study authors. Consensus was reached through discussion to
resolve any coding disagreements.

Results

Table 1 depicts the study demographics, including child gen-
der, child age, and descriptive statistics of key study vari-
ables. In the total sample, 41.2% of children had CBCL total
scores in the clinically significant range. For participants
under the age of 2 years, 32.3% had CBCL total scores in
the clinically significant range, while 56.6% of participants
over the age of 2 years had CBCL total scores in the clini-
cally significant range.

Aim 1. To Adapt the ECBI for Toddler-Aged Children
ECBI Item Inclusion
The first criteria for inclusion of an ECBI items was that a

combined ‘Never+ Missing’ score on the Intensity scale for
the young sample (i.e., a score of 0 was used when the parent

rated “never” OR if the parent did not answer than item at
all; shown in Table 2) was not significantly different than
the older children. This decision was made because it was
observed that there were both large percentages of missing
data and lack of variability on select items (e.g., the young
sample had 21.6% missing on the item “wets the bed” and
when combined with the “never” response, this total per-
centage increased to 87.1% of the young sample). Eighteen
of the original 36 items met this criterion (see Table 2).

The second criteria for inclusion of an ECBI item in the
factor analysis was that the mean score for that item in the
young sample needed to be significantly associated with
the mean CBCL total and externalizing behavior subscale
scores, tested via logistic regression. Eighteen of the original
36 items met this criterion, p-values reported in Table 2.

Third, we examined 21 expert responses on the survey
about the developmental appropriateness of each item of the
ECBI for expert content validation. Averages for individual
items ranged from 2.05 to 9.71, while the average standard
deviation was 2.33 (ranging from 0.56 to 3.22; see Supple-
mentary Table S1 for descriptive statistics for each item).
Fourteen of the original 36 items met quantitative expert
agreement for inclusion (see Table 2). In total, eight of the
36 ECBI items met all three criteria and were included in
the following steps.

EFA

Model fit was generally adequate for the EFA (Table 3), with
all items loading above 0.38, and a single factor accounting
for 97% of the variability. The factor loadings were deemed
appropriate given the breadth of target behavior in young
children. For example, items that were focused on more spe-
cific or circumscribed behaviors such as “Is overactive or
restless” and “acts defiant when told to do something” had
lower factor loadings compared to items that were concep-
tually more clearly related disruptive behavior “gets angry
when doesn’t get own way” and “has temper tantrums”. The
squared canonical correlation was appropriately high (0.95)
and the Tucker-Lewis reliability coefficient 0.87.

CFA

Confirmatory factor analyses (CFAs) were run by age group
to determine the appropriateness of allowing correlated
errors. Fit modification indices indicated that for the older
sample, errors should be correlated between items 12 and
17 (p<.0001) and 10 and 12 (p =.0012), and for young chil-
dren the errors should be correlated between items 12 and
13 (p<.0001) and 28 and 35 (p=.0002). All subsequent
models were run allowing these four correlated errors for
improved model fit.
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We hypothesized the metric model would be the best fit-
ting model, as it suggests the factor loadings are the same
between old and young groups, but that older children could
have higher on average scores (i.e., intercepts) and that old
and young children may have differences driving the vari-
ability of residuals. As seen in Table 3, the metric model
presents with the best fit or not substantially worse fit than
the configural model, with a non-significant chi-square
(p=.13; p> .05 preferred), smaller fit functions than scalar
(smaller is preferred), SRMR at 0.07 (below 0.1 preferred),
GFI and NFI identical to configural at 0.98 and 0.94 (close
to 1 preferred).

The best fitting model, metric model, allowed for higher
average scores for older children compared to young chil-
dren, with intercepts for older children ranging from 4.18 to
5.86 and intercepts for young children ranging from 3.93 to
5.41. Unstandardized parameter estimates ranged from 0.66
(lowest for “is overactive or restless”) to 1.44 (highest for
“yells or screams”).

Aim 2. To Evaluate the Content Validity for this
Developmental Adaptation of the ECBI Using
Expert Data

A number of general themes emerged from analysis of the
expert data: typicality/developmentally appropriate, emo-
tional regulatory issues, child autonomy, parent education
about limit setting (education regarding parental limit set-
ting), temperament, intensity/frequency, and developmen-
tally inappropriate. Qualitative themes and example com-
ments for each theme are presented in Table 4. These themes
provided a rationale for exclusion of certain items from the
toddler scale, which was indicated by overwhelming con-
sensus (ranging from n=16 to 20) by the total number of
experts (n=21). Expert comments may have been coded as
being in more than one category if the content of the com-
ment spanned across multiple topics.

Aim 3. To Evaluate the Convergent Validity
Evidence for the Developmental Adaptation

of the ECBI by Comparing those Scores to Scores
on Externalizing Subscales of the CBCL

SEM

Finally, a full structural equation model (SEM) was con-
ducted using the best fitting measurement model and
including CBCL cut-off scores as the outcome. Both
CBCL cut-offs for the total score and externalizing behav-
ior scores were run; models were consistent between the
two outcomes and for simplicity only CBCL total cut-
offs are presented in Table 5 and Fig. 1. Excellent to
good SEM model fits were found, including AGFI and
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CFI close to 1 (0.96 for both), SRMR below 0.1 (0.07),
RMSEA with a confidence interval including the pre-
ferred 0.05 (RMSEA: 0.07,95% CL: 0.04, 0.10). Separate
fit functions by group suggested the model fits slightly
better for younger than older children (0.34 v. 0.62). Spe-
cifically, when examining the relationship of the factor to
the outcome of the CBCL total cut-off, the R-square for
young children was 0.49 and for older children was 0.42.

Discussion

As adaptations to PCIT continue to develop, it is impor-
tant to assess the applicability of the ECBI for these
novel populations. The current study assessed which
items of the ECBI would be applicable for toddler-aged
children in response to the development of PCIT-T in
2018 (Girard et al., 2018). This adaptation of the ECBI
could also be useful for clinicians and researchers to
monitor toddlers' disruptive behavior outcomes when
utilizing other early intervention parenting programs,
such as Triple P (Sanders, 2012) and Circle of Security
(Marvin et al., 2002). Findings from this mixed methods
study suggest that eight items from the original 36-item
ECBI are relevant when assessing disruptive behaviors
in toddler-aged children. These eight items demonstrated
preliminary content validity through an analysis of quali-
tative and quantitative information from experts. Addi-
tionally, scores on the 8-item toddler version of the ECBI
demonstrated convergent validity via comparisons to the
CBCL, an already well-validated measure for similarly
aged children. Qualitative responses from experts also
highlighted that many of the behaviors listed in ECBI
items are present during the toddler-aged period but
would not be considered a clinical problem during this
developmental stage (e.g., “dawdles in getting dressed”).

A toddler factor from the ECBI provides a compre-
hensive, yet brief, assessment that is short enough to be
administered quickly prior to every session. This tool may
overcome the limitations of current validated measures of
toddler behavior problems, such as the DECA, CBCL, and
BITSEA, which do not capture the entire toddler age range
(i-e., 12 months to 24 months) and may be too lengthy to be
feasibly administered at every session (McClendon et al.,
2010). Moreover, the standard ECBI is sensitive to weekly
changes unlike the DECA and the CBCL, which further
supports clinician capacity to easily collect weekly data to
inform the tailoring of treatment to problems that the fam-
ily experienced in the past week (McClendon et al., 2010).
However, more research would be needed to determine if
the toddler scale of the ECBI is also sensitive to weekly
changes. While briefer than the DECA and CBCL, the
BITSEA captures a broader range of problems than may be
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needed for treatment monitoring (e.g., social emotional com-
petencies), and thus may not be appropriate for weekly use
(Briggs-Gowan & Carter, 2002). In sum, this toddler-based
factor analysis of the ECBI may provide an efficient assess-
ment tool for capturing specific toddler behavior problems
in a manner that is sensitive enough to use for continuous
monitoring of treatment progress, though additional replica-
tion is needed.

Expert data collected as part of this study provided
important qualitative information about why certain ECBI
items were/were not suitable for the ECBI toddler scale.
Results indicated that toddler behavior problems may be

difficult to distinguish from behaviors that are due to typi-
cal developmental processes. For example, the ECBI item
“wets the bed” may occur during toddlerhood but is not a
suitable item for a measure of problematic behavior in this
age range as most toddlers would still be wearing diapers
overnight or having expected overnight accidents. The quali-
tative results also suggested that there were some items that
were appropriate for inclusion in the ECBI toddler scale due
to the impact that they can have on parents, despite them
being developmentally expected. An example of this was the
item ‘“has temper tantrums.” Experts suggested that this is an
example of a behavior that frequently occurs in toddlers and

Table 5 Structural Equation Model Using Best Fitting Measurement Model (Metric) with Old and Young Children, Predicting CBCL Cut-off

Scores, with Correlated Errors

Model Fit Overall
Chi-square 91.06
Chi-square df 59
Chi-square p value .005
AGFI 0.96
CFI 0.96
SRMR 0.07
RMSEA 0.07
RMSEA LL 0.04
RMSEA UL 0.10
p value close fit A1
Overall (0) (i Young

Fit Function 0.45 0.62 0.34
SRMR 0.07 0.09 0.06
GFI 0.98 0.97 0.98
Bentler-Bonett NFI 0.91 0.86 0.93
Cronbach’s alpha 0.84 0.79 0.86
Items Factor Loadings  Old Intercept Young Inter- R-square, Old R-square,

cept Young
10. Acts defiant when told to do something 0.76 5.02 4.00 0.33 0.21
12. Gets angry when doesn't get own way 1.17 5.86 5.41 0.65 0.68
13. Has temper tantrums 1.16 5.57 5.20 0.56 0.58
16. Cries easily 1.13 4.69 4.33 0.38 0.47
17. Yells or screams 1.43 5.31 4.62 0.78 0.70
18. Hits parents 1.20 4.18 393 0.36 0.42
28. Constantly seeks attention 0.96 5.16 4.30 0.31 0.33
35. Is overactive or restless 0.71 5.00 4.11 0.16 0.15
Outcome
CBCL Total Cut-off 0.33 0.57 0.32 0.42 0.49
Correlated Errors Old Estimate Old P Value Young Esti-  Young P Value

mate
E10E12 0.14 <.0001 0.11 <.0001
E12 E13 0.24 <.0001 0.24 <.0001
E12 E17 0.01 785 0.01 185
E28 E35 0.23 <.0001 0.23 <.0001
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Fig. 1 Visualization of full structural equation model using best fitting measurement model (metric) with old and young children, predicting
CBCL cut-off scores. Note. CBCL Child Behavior Checklist, ECBI Eyberg Child Behavior Inventory

that may be considered developmentally typical but can also
be a problem for families. In this study, expert data provided
a good framework for determining whether behaviors were
problematic, typical, or both.

The specific items in the toddler factor of the ECBI iden-
tified in this study support the theory that behavior prob-
lems in this age range are related to undeveloped emotion
regulation skills (Calkins & Johnson, 1998). Several of the
ECBI-Toddler factor items assessed problems with emotion
regulation (i.e., “has temper tantrums,” “yells or screams,”
“hits parents,” “gets angry when doesn’t get own way,” and
“cries easily”). A seminal study of toddler emotion regula-
tion suggests that toddlers’ difficulty with regulating frustra-
tion is associated with aggression and disruptive behaviors
(Calkins & Johnson, 1998). Expert qualitative data from this
study further support Calkins and Johnson’s (1998) findings
by emphasizing the importance of emotion regulation devel-
opment during this stage of toddlerhood and the relation
between emotion regulation and behavior problems. Girard
et al. (2018) distinguish between “big emotions” (i.e., emo-
tional outbursts that are due to a toddler’s lack of emotion
regulation skills) and tantrums (i.e., outbursts related to defi-
ance and disruptive behavior problems). Previous research
also indicated that parental behaviors significantly impacted
a toddler's ability to regulate their emotions, suggesting
that parents are important models for emotion regulation
development (Calkins & Johnson, 1998; Ekas et al., 2011).
Overall, emotion regulation is a critical area for assessment
and intervention in toddler-aged children with behavior con-
cerns, and the identified 8-item toddler factor of the ECBI
in the current study appears to capture behaviors that can be
attributed to emotion regulation problems.

Previous research suggests that toddler behavior problems
also can be attributed to parent—child interactions and attach-
ment (Diemer et al., 2021; Ekas et al., 2011). Some of the
items retained on the toddler-based factor may be capturing
these attachment-related or relationship-based concerns (i.e.,
“hits parent,” “acts defiant,” and “constantly seeks atten-
tion”). Diemer and colleagues (2021) found that intrusive
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parenting was associated with more behavior problems and
lower emotion regulation in toddlers. When considering
the eight items retained in the factor, these findings suggest
that interventions that target parenting behaviors, such as
Parent—Child Interaction Therapy-Toddler, are essential for
addressing toddler problem behaviors. As the factor identi-
fied in the current study appears to assess behavioral mani-
festations of attachment problems, this factor could be use-
ful for monitoring treatment that focuses on strengthening
parent—child relationships as the mechanism for improving
toddler behaviors.

Strengths, Limitations, and Future Directions

The current study has several strengths to be noted. Data
used in this study were gathered prior to treatment begin-
ning and thus, were not impacted by treatment attrition or
treatment effects. Additionally, archival data included both
the CBCL, a broadband measure of child behavior problems,
and the ECBI allowing for comparisons of the new factor of
the ECBI to an already well-validated toddler assessment.
Another strength was the high response rate of experts in
the field on the survey about the ECBI that allowed for
the integration of rich qualitative data. The current study’s
mixed-method approach allowed for more certainty about
the content validity of the new factor, as well as important
insights into why certain items are or are not appropriate for
toddler-aged children.

There are also several limitations of the current study to
note. Despite pre-treatment data collection, there was still a
high rate of missingness on certain ECBI items. After dis-
cussion with research staff and clinicians and closer exami-
nation of the data, it was discovered that participating fami-
lies tended to skip items that they did not find applicable to
their child. The high rate of missing items also prevented the
comparison of scores on the full ECBI with scores on the
toddler factor. Future research would be needed to assess the
added benefits of the toddler factor when compared to the
full ECBI for this population.
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An additional limitation is that the data used were archi-
val in nature. Thus, the researchers could not obtain certain
demographic information, such as race and ethnicity, that
were not collected in the original randomized controlled trial.
Data for this factor analysis were solely gathered in Australia
and may not be generalizable to other countries or popu-
lations. Finally, participants in this study did not represent
the lower end of the toddler age range as children were only
included if they were 14 months or older, and thus this work
should be replicated with toddlers ages 12 to 13 months.

An additional limitation of this study is that the EFA and
CFA were run on the same samples, which may lead to the
models overfitting to the samples used in this study. While
we were able to obtain an older additional sample to the
younger sample, this does not provide cross-validation with
a younger sample. Thus, results might not be generalizable
to other study populations. The younger sample included
130 children (older sample included 84 children), which,
while sufficiently powered for the study, was too small for
training-validation-test split.

To evaluate the generalization of the findings of the cur-
rent study, future researchers should replicate this investiga-
tion using an international sample of children to assess the
psychometric properties of the factor across different cul-
tures and language versions. Other possible future directions
could include gathering qualitative and survey data from
parents of toddler-aged children to determine whether these
items fit with caregivers’ perceptions of behavior problems
for this age range or if additional items should be added to
fully capture the construct. After determining whether this
factor captures the full range of toddler behavior problems,
it would also be important for future research to develop
new norms with this adaptation of the ECBI for toddler-aged
children to make the measure more meaningful for clinical
and research use. Finally, future research should also exam-
ine whether this new factor is sensitive to weekly change
and whether elevations on items included in the factor are
predictive of future behavior problems.

Conclusion

In conclusion, this factor analysis is a first step in developing
a brief assessment tool that can be used throughout treatment
to monitor toddler disruptive behaviors. The development
of the toddler factor in the ECBI may provide clinicians
and researchers with a measure for assessing outcomes in
toddler-based interventions that fills the gap left by already
validated measures for toddlers, though replications are
needed. Additionally, this study provides preliminary evi-
dence for the content validity of this factor through the inte-
gration of qualitative data from expert toddler researchers

and clinicians, further supporting its future use in clinical
and research settings.
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