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Irritability is a substrate of more than one dozen clinical
syndromes. Thus, identifying when it is atypical and
interfering with functioning is crucial to the prevention of
mental disorder in the earliest phase of the clinical
sequence. Advances in developmentally based measurement
of irritability have enabled differentiation of normative
irritable mood and tantrums from indicators of concern,
beginning in infancy. However, developmentally sensitive
assessments of irritability-related impairment are lacking.
We introduce the Early Childhood Irritability-Related
Impairment Interview (E-CRI), which assesses impairment
associated with irritable mood and tantrums across
contexts. Reliability and validity are established across
two independent samples varied by developmental period:
the Emotional Growth preschool sample (EmoGrow;
N=151, M=4.82years) and the When to Worry infant/
toddler sample (W2W; N=330, M=14months). We gener-
ated a well-fitting two-factor E-CRI model, with tantrum-
and irritable mood-related impairment factors. The E-CRI
exhibited good interrater, test–retest, and longitudinal
reliability. Construct and clinical validity were also
demonstrated. In both samples, E-CRI factors showed
association to internalizing and externalizing problems, and
to caregiver-reported concern in W2W. Tantrum-related
impairment demonstrated stronger and more consistent
explanatory value across outcomes, while mood-related
impairment added explanatory utility for internalizing
problems. The E-CRI also showed incremental utility
beyond variance explained by the Family Life Impairment
Scale (FLIS) survey indicator of developmental impairment.
The E-CRI holds promise as an indicator of impairment to
inform identification of typical versus atypical patterns
reflecting early emerging irritability-related syndromes in
the initial phase of the clinical sequence.

Keywords: early childhood; developmental psychopathology;
irritability

IRRITABILITY IS OF HIGH TRANSDIAGNOSTIC RELEVANCE,
serving as a substrate ofmore than a dozenDiagnostic
and Statistical Manual of Mental Disorders (DSM)
with substantial neurodevelopmental underpinnings
representing alterations in negative valence systems
(e.g., frustrative nonreward; Avenevoli, Blader, &
Leibenluft, 2015; Kessel et al., 2016;Wakschlag et al.,
2018). Irritability reflects relative dispositional ten-
dencies toward angry affect, including the likelihood
of reactivity to blocked goal attainment with frustrat-
ed outbursts (i.e., temper tantrums) and/or angry
mood states (Wakschlag et al., 2018). This anger
proneness is a normally distributed trait in the
population, which is relatively stable yet also exhibits
meaningful developmental change over time (Hawes
et al., 2016; Wakschlag et al., 2015; Wiggins,
Mitchell, Stringaris, & Leibenluft, 2014). Temper
tantrums are the most salient expression of irritability
in young children, as exhibited by excessive frustra-
tion reactions with concomitant decrements in
emotion regulation capacity, but there is also
emergent evidence that irritable mood may be
dissociable early on (Roy et al., 2013). Distinguishing
normative variation from clinically salient irritability
is particularly challenging in early childhood (here
defined as infancy–preschool age), as temper tantrums
are normative expressions of frustration (Wakschlag
et al., 2012). Irritability is also a core feature of early
childhood disruptive behavior, which is one of the
most common reasons for mental health referral, and
is a contributor to the substantial increase in
pharmacologic intervention with young children
(Comer, Chow, Chan, Cooper, & Wilson, 2013;
Wakschlag, Tolan, & Leventhal, 2010).
We have developed a suite of survey and

observat ional tools—namely, the Multi -
Dimensional Assessment Profile of Disruptive
Behavior (MAP-DB) and the Disruptive Behavior
Diagnostic Observation Schedule (DB-DOS), to
distinguish among the atypical behavioral features
of irritability in young children in terms of
frequency, context, and dysregulation (Wakschlag
et al., 2008, 2012). Using these tools, dimensional
and contextual patterning of irritability have
demonstrated clinical and predictive utility (Frost,
Jelinek, Bernard, Lind, & Dozier, 2018; Wakschlag
et al., 2015; Wiggins et al., 2018) and similar
patterns have been detected using alternative
methods and samples (Belden, Thompson, &
Luby, 2008; Carlson, Danzig, Dougherty, Bufferd,
& Klein, 2016; Dougherty et al., 2013). When
developmentally specified features of irritability,
such as context and dysregulation, are incorporated
in early childhood assessment, this sharpens
typical–atypical distinctions and also predicts
internalizing and externalizing syndromes at older
ages, as well as functional disruptions in prefrontal
regions, such as the lateral prefrontal and anterior
cingulate cortices and striatum, and decrements in
error monitoring (Althoff et al., 2017; Deveney et
al., 2013; Grabell et al., 2017; Kessel et al., 2016;
Li, Grabell, Wakschlag, Huppert, & Perlman,
2017; Roy et al., 2017).
The critical missing piece in this developmentally

based toolkit for determining clinically salient
patterns of irritability is corollary determination
of impairment based on interference with develop-
mentally expectable capacities (e.g., increased
frustration tolerance as children develop). Func-
tional impairment reflects the extent to which
patterns of symptoms and behavior restrict an
individual’s ability to fulfill expected roles and
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participate in life activities (Angold & Costello,
2000; World Health Organization, 2001). In the
case of young children, functional impairment can
also manifest in disruptions in the family’s func-
tioning (Mian, Soto, Briggs-Gowan, & Carter,
2018). This is an area that has received scant
attention in studies of the clinical salience of young
children’s irritability (Biedzio & Wakschlag, 2019;
Bufferd, Dyson, Hernandez, & Wakschlag, 2016).
Given the high rates of normative variability in
early childhood, impairment is particularly impor-
tant to examine as it may pinpoint those young
children at the outset of a clinical pathway and
reduce the rate of false positives (Healey, Miller,
Castelli, Marks, & Halperin, 2008). Further,
dimensional approaches, while critical to capturing
clinical phenomenology within a neurodevelop-
mental framework, identify dynamic probabilistic
risk rather than static clinical conditions. This
makes characterization of impairment particularly
crucial, as there are young children for whom
irritability is maladaptive versus those who have
compensatory or coping strategies that result in
adaptive functioning despite this dispositional
tendency. For example, we have shown that
impaired versus nonimpaired irritable children
differ in effectiveness of employing prefrontal
resources to manage frustration (Grabell et al.,
2017).
Using general indicators of impairment, several

studies have shown that heightened irritability is
associated with functional impairment and growth
of impairment over time (Dougherty et al., 2015;
Wiggins et al., 2018). Tantrum severity is also a
major driver of impairment (Carlson et al., 2016).
However, impairment in these studies has not been
assessed in an irritability-specific manner, and as a
result, may emanate from co-occurring clinical
features and/or more general problems in develop-
mental functioning that often co-occur (e.g., lan-
guage; Roberts et al., 2018). The Preschool Age
Psychiatric Assessment (PAPA; Egger & Angold,
2004), the only comprehensive diagnostic interview
validated for preschoolers, assesses developmental
impairment, but training and administration are
time-intensive and proprietary, and impairment is
not irritability specific.
Thus, there is a need for a relatively brief,

irritability-specific, developmentally based, non-
proprietary impairment interview that can be used
with a variety of clinical assessment tools (i.e., the
E-CRI is meant as a companion to any parent
report or observed measures of clinically salient
irritability in young children). We believe that
assessment of impairment within context is partic-
ularly important based on prior work on the clinical
salience of contextual variation in irritability and
related behaviors (Dirks, De Los Reyes, Briggs-
Gowan, Cella, &Wakschlag, 2012; Petitclerc et al.,
2015). We also build on theorized differential
mechanisms related to impairments in neural
structure and function that govern frustrative
nonreward and related behavioral dysregulation
versus chronic irritable mood state (Grabell et al.,
2017; Leibenluft, 2017). Explication of whether
these phenotypic differences are related to varia-
tions in impairment would be informative toward
advancing this more finely parsed approach to
irritability. We have also found clinically that it is
difficult for some parents to make subtle distinc-
tions in terms of which features of irritable mood
and tantrums are “responsible” for interference
with functioning, particularly with brief survey
methods. Developmentally based, semistructured
standardized methods operationalize clinical judg-
ment in a manner that enables use by clinical and
research interviewers, including (a) developmental-
ly grounded training and anchors that establish
what is normative and what is atypical at varying
ages, and (b) ordinal ratings that specify a
continuum of concern rather than relying on
clinician inference. This structure is designed to
“get the best of both worlds” (i.e., to integrate
clinical knowledge while at the same time obtaining
equivalent data across children; established meth-
odologically via interrater reliability; Wakschlag et
al., 2005; Westen & Weinberger, 2004), and (c)
using well-defined anchor points based on integra-
tive judgments that reflect an overall assessment of
the atypicality of the child’s behavior. This goes
beyond the presence or absence of discrete behav-
iors to weigh the quality of behavior and its salience
based on age appropriateness and context (Waks-
chlag et al., 2005).
We hypothesized that the development of an

irritability-specific interview method that allows for
probing of such nuanced distinctions would have
added value for characterization of patterns of
irritability and the extent to which they interfere
with developmental adaptation, relative to survey
impairment measures alone. Further, we postulate
that such differentiation is not only scientifically
salient but, ultimately, will be highly informative for
tailored treatment planning. The “healthier, earlier”
imperative to enhance early identification of probabi-
listic risk at the earliest phase of the clinical sequence
(Finlay-Jones et al., 2019; Wakschlag et al., 2019),
along with increasing evidence that clinically salient
patterns of irritability are identifiable by 12 months of
age (Biedzio & Wakschlag, 2019), point toward the
need for in-depth assessments of impairment in a
clinically meaningful manner from the age 1 year.
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To this end, we developed the Early Childhood
Irritability-Related Impairment Interview (E-CRI).
The E-CRI is a semistructured interview designed to
assess early childhood impairment emanating from
young children’s tantrums and irritable moods
across varied contexts. Our goal was to develop an
interview that could be flexibly deployed in clinical,
research, and practice settings for individuals at
varied levels of training (i.e., would not require a
licensed clinician). Irritability-related, developmen-
tally based impairment refers to the extent to which
irritability (a) interferes with the child’s and family’s
ability to engage in normal and expectable activities
of daily living and achieve developmental tasks (e.g.,
self-control, cooperative play) and/or (b) detracts
from harmonious relationships (e.g., walking on
eggshells, aversive interactions).

Method
Overview
The reliability and preliminary validity of the E-CRI
was tested in two independent early childhood
irritability studies: (a) the preschool-age Emotional
Growth study (EmoGrow; N = 151) and (b) the
infant/toddler When to Worry study (W2W; N =
330; Fishburn et al., 2019; Quinones-Camacho,
Fishburn, Camacho, Wakschlag, & Perlman, 2019;
Note: The full W2W cohort comprises 350 infant/
toddlers; 20 children were excluded from the
analytic sample due to missing E-CRI data). Both
samples were demographically diverse (see Table
Table 1
Emotional Growth (EmoGrow) Study and When to Worry (W2W) S

EmoGrow (n =

Variable n

Child sex
Female 71
Male 80

Racea

Non-Hispanic White 97
Hispanic 7
Non-Hispanic African American 34
Other 12

Income
Less than $10,000 0
$10,000–$24,999 30
$25,000–$49,999 23
$50,000–$99,999 52
$100,000 or more 46

Mean

Age (years)a 4.82
a Indicates sample differences at p b .001.
1). At enrollment, the mean age of participants was
4.8 years in EmoGrow (range 3.8–5.9) and
14 months in W2W (range 12–18 months). Each
sample provided information about E-CRI’s psy-
chometric structure. The EmoGrow study enabled
testing of E-CRI’s test–retest reliability (n = 30) and
longitudinal stability (n = 142). The W2W study
enabled testing of the E-CRI’s incremental utility
relative to a survey measure of impairment.

Assessments

The Early Childhood Irritability-Related Impair-
ment Interview
The E-CRI was developed based on decades of
clinical and research experience with young irrita-
ble children by the authorship team. It is a
semistructured parent interview designed to capture
variation in the extent to which young children’s
irritable behavior and mood interferes with devel-
opmental and social functioning. To ensure that
interference is more than a transient perturbation
(e.g., due to fussiness related to teething), the E-CRI
allows for waxing and waning of behavior within a
3-month recall period. This time frame was based
on prior evidence that it is one that parents can
easily and accurately recall (Norquist, Girman,
Fehnel, DeMuro-Mercon, & Santanello, 2012).
This is in contrast to most developmental survey
measures (such as the MAP-DB and FLIS, described
below), which use a 1-month reporting period. The
expanded recall period of the E-CRI interview
tudy Sample Descriptives

151) W2W (n = 330)

% n %

47.0 153 46.4
53.0 177 53.6

64.7 137 41.5
4.7 85 25.8
22.7 76 23.0
8.0 32 9.7

0.0 34 10.4
19.9 35 10.7
15.2 55 16.8
34.4 71 21.7
30.5 132 40.4

SD Mean SD

0.60 1.17 0.14
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mirrors that of other early childhood interviews
(Egger & Angold, 2004), reflecting enhancement of
recall with interviewer probing. The interview
begins with open-ended probes to assess the general
presence and interference of the child’s irritability,
followed by more in-depth probing of specific
instances of impairment related to irritable moods
and tantrums in different contexts. Each context
has multiple questions to elicit greater specificity.
Because little is known about how the various
expressions of irritability link to functional impair-
ment and how that varies across contexts, the E-
CRI probes about tantrum- and irritable mood-
related impairment across six different settings and
relationship contexts (i.e., home, out and about,
with siblings, with peers, with nonparental adults,
and in school/day care). It was designed to assess
irritability-related impairment from infancy–
preschool age with attentiveness to varied capaci-
ties across these age periods. Interview structure
and ratings are parallel across these periods.
Variation in typical settings and expectations for
younger versus older children were incorporated to
ensure developmental face validity (e.g., toddlers:
“participate in household routines like changing
diapers”; preschoolers: “expected activities like
cleanup”).
E-CRI Training and Administration. The E-CRI

takes approximately 30 minutes to administer.
Interviews were administered and coded by research
assistants (RAs) with a bachelors’ degree or higher
level of education. RAs were trained to reliability by
author anderson, a licensed clinical psychologist
with expertise in early childhood clinical assessment.
Training included a developmental and clinical
conceptual overview of irritability and impairment,
emphasizing developmentally normative versus
atypical expressions of tantrums and moods across
the early childhood period, and varying develop-
mental capacity at each age period. The E-CRI
defines developmentally based impairment as the
extent to which the child’s tantrums and irritable
mood interfere with the child’s and family’s ability to
engage inmutual relationships, participate in normal
and expectable activities of daily living, and achieve
developmental tasks. Scores are rated from 0 to 3
with 0–1 considered to be no or mild (normatively
expectable) impairment and 2–3 of clinical concern
indicating substantial or near complete impairment
(see Supplemental Table 1 for rating descriptors and
interview introduction).
Once general training was completed, RAs rated

taped interviews to achieve reliability (80% exact
agreement for at least five interviews). Three RAs
administered and coded the interviews in W2W,
and one RA administered and coded the EmoGrow
interviews. Interviews were generally coded in real
time or shortly afterward if review was necessary.
Ongoing reliability discussions prevented coder
drift, with double coding by EA, who served as
the criterion.
For each setting, the first questions were open-

ended and inquired about the extent to which the
child’s tantrums and irritable mood interfered with
functioning. Based on our prior findings of
sociocultural and individual variation in parents’
use of terms to describe irritable behavior in young
children, irritability descriptors were tailored to
match the terms provided by parents at the outset of
the interview (e.g., “tantrum” and “grumpy mood”
to “having a fit” and “showing attitude,” respec-
tively). The semistructured nature of the interview
enabled parents to recount descriptions using their
own words. If spontaneously reported, interviewers
then probed (e.g., “Has there ever been a time,
frequency, duration, intensity, and most intense
behavior?”). Interviewers flexibly employed
probes about specific impacts, family accommoda-
tions, and/or contexts. Probes were used to draw
out examples and to provide information
needed to make a judgment about impairment
(see Figure 1).
Impairment ratings consisted of integrative judg-

ments in which raters used all the information
available to assess how severely irritability inter-
fered with child and/or family functioning. Quan-
titative (frequency) and qualitative (intensity and
duration) dimensions, pervasiveness, and whether
mood or behavior led to avoidance or modification
of typical activities or routines were considered
when arriving at an impairment severity rating.
Parental perception of level of severity was inte-
grated into the ratings but was not the sole basis on
which ratings were made. This enabled raters to
account for parental framing that might be under-
or overreporting impairment based on concrete
behavioral examples that belie parental judgment
about interference. For example, a parent who
reports little impairment when asked directly about
interference but in response to probing describes
interference so substantial that the family has
accommodated this by avoiding or reducing op-
portunity (e.g., no tantrums in the grocery store
because dysregulation precludes taking the child
with them). Thus, children with different patterns
may receive the same rating since it reflects the
extent of interference, not the specific behavior.
For example, a moderate to high impairment

score (rating of 2 or 3) would be given to both (a) a
child who is reported to have severe but infrequent
tantrums because the family actively avoids con-
texts that set the child off, even if the parent



FIGURE 1 Illustration of the Decision Tree for scoring parental responses in the Early Childhood Irritability-Related Impairment Interview (E-CRI). General Decision Tree: 1. Starting Probe:
Please tell us about ways in which… This question looks to the general picture and how the behaviors/moods can affect the situation and people in it. The probe allows the parent to respond
without thinking about answering a specific question; they are allowed to start the conversation however they see fit. It gives us clues as to what to focus on in the directed questions. 2. Behavior/
Mood Specific Probes: Start with general questions about whether outbursts occur in the particular context, then delve into the specifics of what happens, how often, how long, and how intense, as
well as who is it affecting and what is the transition out of the outburst like. Extra detail is necessary when a situation seems vague or the parent is not giving enough detail for you to be able to
confidently score. Some questions could include asking how the child can calm down from outbursts/moods, how these affect the others, whether the child has varying levels of outbursts/moods,
whether the parent is able to see the outbursts/moods coming, or whether these seem to occur out of nowhere or for no reason. 3. Summarizing Questions: All questions get asked regardless of
how the parent responds to the starting probe or the specific questions about behavior/mood, as this provides a fuller picture and offers different situations of which parents may not have thought
about. If the parent answers yes to any of the general questions, ask about frequency and for more context (when/how it affects, which person, etc.). These questions might lead you back to the
general outburst/mood sections for more situations/detail. SCORING: Scoring factors include frequency, intensity, length of time, pervasiveness, and disruptiveness. All these factors are taken into
consideration when scoring. The context and pervasiveness are very important for determining severity of outbursts/moods. Frequency, intensity, and length of time are key points to determining the
disruptiveness of the outbursts/moods. Also, keep the normative expressions of anger/frustration in mind when scoring. A child who has a bad mood once a week when tired is different from a child
who has a bad mood three to four times per week when told to go to bed.
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downplays the impact of these tantrums; as well as
to (b) a child with mild to moderate irritability that
is regularly causing family distress in a parent who
has a low tolerance for misbehavior. Such profile
heterogeneity also mirrors the varied factors
weighted in clinical decision making (i.e., children
who present differently are identified as having the
same “problem”). Figure 1 highlights the impair-
ment decision tree.

Validating measures

Irritability
The MAP-DB temper loss subscale served as our
indicator of irritability severity. Parents rated their
child’s irritability using the temper loss subscale of
the MAP-DB, which assesses behavior over the past
month (Wakschlag et al., 2012). The EmoGrow
study utilized the MAP-DB preschool version and
theW2W study utilized theMAP-DB infant/toddler
version (Biedzio & Wakschlag, 2019). These
versions are highly overlapping with minor modi-
fications to the original preschool version to more
fully cover expressions of irritability in younger
children (e.g., addition of crying items). Important-
ly, the temper loss subscale captures variations in
quality, intensity, and context of irritability. To
enhance normal–abnormal differentiation, items
are rated on an objective frequency 6-point Likert
scale. The MAP-DB has been extensively validated
at preschool age (an age at which normal–abnormal
differentiation is especially challenging; Wakschlag
et al., 2018), and the infant/toddler, school-age, and
adolescent versions have been validated more
recently to enable developmentally meaningful
dimensional measurement across ages (Biedzio &
Wakschlag, 2019; Kaat et al., 2018). A set of shared
items, consistent across age periods, is supplement-
ed with developmentally specific items to enable
cross-age and longitudinal modeling. Summary
scores had high internal consistency across samples
(α = .96).

Outcomes
Each sample utilized a well-validated measure of
internalizing/externalizing problems, with measure-
ment variation reflecting differences in the age of
the samples. The Child Behavior Checklist (CBCL
1.5–5) was used in the EmoGrow preschool sample
as an indicator of internalizing and externalizing
problems (Achenbach & Rescorla, 2000). In the
W2W, the Brief Infant Toddler Social Emotional
Assessment (BITSEA), was used to generate inter-
nalizing/dysregulation and externalizing scales
(α = .71 and .54, respectively; Briggs-Gowan,
Carter, Irwin, Wachtel, & Cicchetti, 2004). As an
additional outcome of clinical salience in W2W, we
created a caregiver concern index based on the
mean of three survey items about caregiver worry
regarding the child’s behavior and mood (α = .75;
Briggs-Gowan et al., 2013).

Impairment
In addition to the E-CRI, the W2W study included
the Family Life Impairment Scale (FLIS), a well-
validated survey measure of developmental impair-
ment (Mian et al., 2018), enabling a test of E-CRI
interview method incremental utility over and
above a survey measure of impairment. The FLIS
assesses the extent to which children’s emotions and
behavior interfere with developmentally expected
participation and functioning over a 1-month
period (Mian et al., 2018). We created a FLIS
summed score to reflect multiple child and family
contexts of impairment (α = .73).

validation samples
The E-CRI validation study derives from two
independent samples (see Table 1). The EmoGrow
sample comprises 151 preschoolers recruited from
the community via flyers and ads on public
transportation. The W2W sample comprises 330
infants/toddlers, recruited via screening, social
media, ads, and flyers. Samples were broadly
comparable in terms of child sex, but differed by
race/ethnicity with W2W including more Hispanic
participants and EmoGrow including more non-
Hispanic White participants, χ 2(3) = 35.6,
p b .0001, reflecting regional differences.

Results
Modeling overview

Evaluation of Measurement Structure
We first fit a series of structural equation models to
reduce the E-CRI’s impairment ratings to interpret-
able summary scores. The multitrait multimethod
(MTMM) framework (Kenny & Kashy, 1992),
which is used when every variable reflects both a
trait and a method or domain of assessment, was
extended for the present purpose of parsing trait
(i.e., impairment related to mood or tantrums) and
domain (i.e., context). A feature of MTMM is that
trait factors are free to correlate with one another,
whereas method factors are assumed to be inde-
pendent conditional on traits. We are using an
MTMM approach to account for the fact that
individual items vary both by trait and context;
ignoring these structural interrelationships could
bias measurement. This does not suggest that
variation in behavior across contexts based on
same reporter is equivalent to variation in behavior
across contexts in approaches when reporters are
different (as in the more traditionalMTMM; Kenny
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& Kashy, 1992). Here the MTMM approach
accounts for systematic variation by trait and
context.
We first fit MTMM models separately, then

tested for factorial invariance using a multiple
group version of this model. All structural equation
models were fit using Mplus (Muthén & Muthén,
2015) and all other analyses were conducted using
SAS (2003). Factor scores were generated from the
final retained versions of each MTMM model and
used in all subsequent analyses (see Supplemental
Figure 1 for path model).

Tests of Reliability and Validity
We evaluated 2- to 4-week test–retest reliability
(n = 30) and 1-year longitudinal stability (n = 142)
in the EmoGrow sample, and interrater reliability in
both samples via kappa statistics for item-level
ratings and correlations for full scales. We then
tested the validity of the E-CRI in terms of bivariate
associations with related constructs, clinical valid-
ity in univariate multiple regressions examining
association to internalizing/externalizing outcomes
and caregiver concern, and incremental utility over
and above the FLIS survey in W2W. All regression
analyses controlled for child age and gender. We
tested the contribution of each E-CRI domain (i.e.,
tantrum and mood) separately and jointly.
All items showed the highest endorsement rates in

the “no” (0) and “minimal” (1) impairment
categories, with more severe impairment categories
used much more sparingly. Items were more
consistent within context than within domain.
EmoGrow preschoolers were rated as significantly
more impaired than W2W infants across all
domains and contexts, which may reflect the
greater demands placed at older ages (and hence,
greater opportunity for functional impairment).
Contexts showed a consistent ordering across
samples in terms of frequency of endorsement:
Impairment at home was most frequently endorsed,
whereas impairment with peers was the least
frequently endorsed. Impairment ratings for the
school/child care context were missing for a large
portion of the sample, thus this context was omitted
in subsequent analyses (see Supplemental Table 2
for rating distribution).

Measurement Structure Evaluation

MTMM Models
We first fit MTMM models to W2W and Emo-
Grow samples separately (see Table 2). MTMM
models were selected because of their ability to
handle the method variance in this scale. Unidi-
mensional models with a single combined E-CRI
trait showed universally poor fit (W2W: CFI =
.894, RMSEA = .101; EmoGrow: CFI = .851,
RMSEA = .168). In contrast, MTMM models
with separate mood- and tantrum-related impair-
ment “trait” factors and context-specific “method”
factors showed excellent fit to the data (CFIs N .99,
RMSEAs = .022, .015). Mood and tantrum latent
factors were moderately correlated in both W2W
(r = .580) and EmoGrow (r = .513) samples. Mul-
tiple group models showed no loss of fit when
factor loadings were constrained across samples
( = 5.57, p = .695; see Table 2). This allowed us to
make comparisons between scores across samples
(Meredith, 1993). Given the measurement invari-
ance and excellent fit of the two-factor model,
separate mood- and tantrum-related E-CRI impair-
ment factors were used in all subsequent models.

Reliability and Validity

Interrater Reliability (Both Samples)
A subset of interviews were double coded for
interrater reliability by the clinical co-author (12%
for W2W and 21% for EmoGrow). Interrater
reliability was high across domains and contexts
for both samples, both for total scores and
individual items. Tantrum- and mood-related im-
pairment scores correlations ranged from .94 to .97
in both samples. Individual rating reliability ranged
from K = .63 to 1.00 across samples.

Test–Retest and Longitudinal Reliability (Emo-
Grow)
Reliability was high for both tantrum- and mood-
related impairment. Over a 2- to 4-week period
(mean = 17.93 days, range: 14–28 days), test–
retest intraclass correlation coefficients (ICCs)
were .69 and .73 for tantrum- and mood-related
impairment scores, respectively (ps b .001). One
year stability was moderate, ICCs of .59 and .49
(ps b .001) for tantrum- and mood-related impair-
ment, respectively.

Construct Validity (Both Samples)
In both samples, E-CRI impairment domain scores
were significantly associated with like constructs in
the expected direction (see Table 3a-b). Associa-
tions were generally stronger to E-CRI tantrum-
versus mood-related impairment across both sam-
ples. Age and impairment were not strongly related
(mean: r = .02).

Clinical Validity (Both Samples)
In univariate multiple regressions, the clinical
validity of the E-CRI was demonstrated in relation
to externalizing and internalizing outcomes, with
patterns broadly comparable across samples (see
Table 4a–b and Table 5a–b). When E-CRI do-
mains were considered singly, both domains were
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Table 2
Fit Statistics for MTMM Models by Samplea

Model CFI TLI RMSEA Mood and tantrum-related
impairment factor correlation

EmoGrow—single trait .851 .791 .168
W2W—single trait .894 .841 .101
EmoGrow—mood and tantrum-related impairment factors .999 .998 .015 .513
W2W—mood and tantrum-related impairment factors .995 .992 .022 .580
Combined—free 1.000 1.000 .005 .573 (W2W)

.464 (EmoGrow)
Combined—invariant 1.000 1.002 .000 .573 (W2W)

.464 (EmoGrow)

Note. MTMM = multitrait multimethod; CFI = comparative fit index; TLI = Tucker–Lewis index; RMSEA = root mean square error of
approximation; WTW = When to Worry. Constraining factor loadings to invariance yields a nonsignificant loss of fit ( = 5.57, p = .695).
a Model fit statistics from structural equation models of the Early Childhood Irritability-Related Impairment Interview (E-CRI). The two

combined data models are fit as multiple group models, with EmoGrow data comprising one group and W2W data comprising the other.
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significantly associated with externalizing and
internalizing problems. However, when E-CRI
domains were jointly considered, tantrum-related
impairment demonstrated a stronger and more
consistent association to both internalizing and
externalizing outcomes. In contrast, E-CRI mood-
related impairment only explained independent
variance for internalizing problems. Tantrum-
related impairment was also strongly associated
with caregiver-reported concern in joint models (see
Table 5c).

Incremental Validity (W2W)
When E-CRI incremental utility was considered
over and above the FLIS survey, the E-CRI
consistently explained unique variance in models
where each of its domains were separately consid-
ered (see Table 6a–c). The FLIS also contributed
unique variance in all models. When E-CRI
domains were jointly considered, incremental util-
ity varied by outcome: E-CRI tantrum-related
impairment added incremental utility to BITSEA
externalizing problems and caregiver-reported con-
cern (see Table 6a and 6c), whereas E-CRI mood-
related impairment added value for BITSEA inter-
nalizing/dysregulation problems (see Table 6b).

Discussion
In this paper, we introduced the E-CRI, the first
parent-interview method specifically designed as a
tool to characterize irritability-related impairment
across varied contexts. The semistructured, domain
based, and contextualized nature of the interview
enabled probing that drew out parental reflections
on the extent to which their young children’s
irritable mood and tantrums interfered with daily
routines and social functioning, while also allowing
rater judgments that weighted salience of informa-
tion. Increasing emphasis on identification at the
earliest phase of the clinical sequence underscores
the importance of developmentally sensitive mea-
sures of impairment. The specific focus of the E-CRI
on irritability-related impairment is also important
for differentiating general developmental impair-
ment (which may emanate from co-occurring
problems, such as language; Roberts et al., 2018)
from specific interference of irritability with chil-
dren’s adaptive behavior. The E-CRI may also
provide a template for assessing impairment specific
to other aspects of psychopathology (e.g., impul-
sivity). The E-CRI joins a developmentally specified
early childhood irritability assessment toolkit we
developed, including the MAP-DB survey and the
DB-DOS observation (Biedzio & Wakschlag,
2019). To date, these methods have primarily
been employed in research. With the E-CRI
companion impairment measure, we aim to ad-
vance the clinical use of this toolkit beginning in
infancy (Wakschlag et al., 2019).
A strength of this study is demonstration of the E-

CRI’s reliability and validity across two indepen-
dent samples. The two samples, taken together,
spanned the infant/toddler and preschool periods,
providing first-stage reliability and validity of the E-
CRI across these developmentally varying age
bands. It is likely that the added value of the E-
CRI emanates from the opportunity to follow
parents’ leads in descriptions of their children’s
behavior, probe specifics, and weight the clinical
salience of information to inform an integrated
judgment of the extent to which the child’s
irritability is interfering with age-expectable rela-
tionships and activities (illustrated in Figure 1).
Parental ratings of impairment include biases and
varying thresholds for “interference,” as well as
accommodation to children’s tantrum behavior and
irritable mood, often without conscious awareness.
Strength in measurement is gained by grounding
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Table 3
Construct Validity of the E-CRI: Bivariate Associations

a. EmoGrow Preschool Sample

E-CRI tantrum-related impairment E-CRI mood-related impairment MAP-DB temper loss CBCL externalizing CBCL internalizing

E-CRI tantrum-related impairment 1.000
E-CRI mood-related impairment .612 1.000
MAP-DB temper loss total .634 .491 1.000
CBCL externalizing .518 .329 .601 1.000
CBCL internalizing .365 .325 .532 .588 1.000

Note. E-CRI = Early Childhood Irritability-Related Impairment Interview; MAP-DB = Multidimensional Assessment Profile of Disruptive Behavior; CBCL = Child Behavior Checklist. All
ps b .001.

b. W2W Infant/Toddler Sample

E-CRI tantrum-related
impairment

E-CRI mood-related
impairment

MAP-DB temper
loss total

FLIS impairment
score

Caregiver-reported
concern index

BITSEA
externalizing

BITSEA
internalizing

E-CRI tantrum-related
impairment

1.000

E-CRI mood-re lated
impairment

.614 1.000

MAP-DB temper loss
total

.497 .351 1.000

FLIS impairment score .480 .350 .574 1.000
Ca reg i v e r - r e po r t e d
concern index

.457 .322 .616 .461 1.000

BITSEA externalizing .419 .307 .558 .537 .392 1.000

Note. Ns vary based on missing data (n = 291–330); E-CRI = Early Childhood Irritability-Related Impairment Interview; MAP-DB = Multidimensional Assessment Profile of Disruptive Behavior;
FLIS = Family Life Impairment Scale; BITSEA = Brief Infant Toddler Social Emotional Assessment.
All ps b .001.
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able 4
linical Validity of the E-CRI: EmoGrow Preschool Sample

CBCL Externalizing Problems

Baseline E-CRI mood factor only E-CRI tantrum factor only E-CRI tantrum and mood factors

arameter Est. SE p β Est. SE p β Est. SE p β Est. SE p β

tercept 50.636 6.112 b.001 48.833 5.790 b.001 45.359 5.301 b.001 45.389 5.317 b.001
ge −1.173 1.270 .357 −.076 −.887 1.202 .462 −.058 −.100 1.101 .927 −.007 −.114 1.105 .918 −.007
ender 1.090 1.531 .478 .118 1.884 1.458 .198 .203 1.284 1.316 .331 .139 1.355 1.333 .311 .146
-CRI tantrums 1.391 .190 b.001 .519 1.336 .241 b.001 .499
-CRI mood 1.035 .239 b.001 .339 .102 .275 .711 .033
2 .008 .120 .273 .273

ote. CBCL = Child Behavior Checklist; E-CRI = Early Childhood Irritability-Related Impairment Interview.

CBCL Internalizing Problems

Baseline E-CRI mood factor only E-CRI tantrum only E-CRI tantrum and mood

arameter Est. SE p β Est. SE p β Est. SE p β Est. SE p β

tercept 42.214 6.474 b.001 40.331 6.143 b.001 38.129 6.072 b.001 38.282 6.035 b.001
ge 1.011 1.345 .453 .062 1.310 1.275 .306 .081 1.842 1.261 .146 .113 1.770 1.254 .160 .109
ender −0.309 1.622 .849 −.032 .520 1.547 .737 .053 −.158 1.507 .916 −.016 0.206 1.513 .892 .021
-CRI tantrum-related impairment 1.077 .218 b.001 .380 .795 .274 .004 .281
-CRI mood-related impairment 1.081 .253 b.001 .335 .526 .312 .095 .163
2 .004 .114 .146 .162

ote. CBCL = Child Behavior Checklist; E-CRI = Early Childhood Irritability-Related Impairment Interview.
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Table 5
Clinical Validity of the E-CRI: W2W Infant/Toddler Sample

a. BITSEA Externalizing Problems

Baseline E-CRI mood factor only E-CRI tantrum fact only E-CRI tantrum and mood factors

Parameter Est. SE p β Est. SE p β Est. SE p β Est. SE p β

Interceptl −.837 .796 .294 −.418 .768 .586 .148 .742 . 2 .148 .741 .842
Age .160 .056 .004 .165 .133 .054 .014 .136 .092 .052 . 9 .094 .092 .052 .077 .095
Gender .501 .195 .011 .294 .444 .188 .018 .261 .491 .179 . 6 .289 .477 .179 .008 .280
E-CRI tantrum-related impairment .366 .049 b 01 .399 .324 .060 b.001 .353
E-CRI mood-related impairment .243 .047 b.001 .284 .065 .056 .244 .076
R2 0.052 .132 .207 .210

Note. BITSEA = Brief Infant Toddler Social Emotional Assessment; E-CRI = Early Childhood Irritability-Related Impairment Intervie .

b. BITSEA Internalizing/Dysregulation Problems

Baseline E-CRI mood factor only E-CRI tantrum factor o ly E-CRI tantrum and mood factors

Parameter Est. SE p β Est. SE p β Est. SE p β Est. SE p β

Intercept 1.091 1.435 .448 2.042 1.348 .131 2.752 1.354 .0 2.754 1.333 .040
Age .181 .101 .074 .105 .117 .095 .215 .068 .065 .095 .4 .038 .066 .093 .478 .039
Gender −.023 .352 .948 −.008 −.146 .330 .659 −.049 −.035 .327 .9 −.012 −.103 .323 .749 −.034
E-CRI tantrum-related impairment .612 .089 b. 1 .380 .405 .109 b.001 .251
E-CRI mood-related impairment .546 .083 b.001 .362 .324 .101 .001 .215
R2 .011 .140 .151 .180

Note. BITSEA = Brief Infant Toddler Social Emotional Assessment; E-CRI = Early Childhood Irritability-Related Impairment Intervie .

c. Caregiver-Reported Concern Index

Baseline E-CRI mood factor only E-CRI tantrum factor ly E-CRI tantrum and mood factors

Parameter Est. SE p β Est. SE p β Est. SE p β Est. SE p β

Intercept −.341 .208 .103 −.226 .199 .257 −.072 .190 .70 −.072 .190 .707
Age .041 .015 .005 .164 .034 .014 .017 .134 .022 .013 .09 .089 .022 .013 .092 .090
Gender −.006 .051 .907 −.014 −.023 .049 .636 −.053 −.010 .046 .82 −.023 −.014 .046 .765 −.031
E-CRI tantrum-related impairment .104 .012 b.0 1 .442 .094 .016 b.001 .396
E-CRI mood-related impairment .068 .012 b.001 .310 .017 .014 .240 .077
R2 .027 .122 .216 .220

Note. E-CRI = Early Childhood Irritability-Related Impairment Interview.
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ble 6
cremental Utility of the E-CRI: W2W Infant/Toddler Sample

BITSEA Internalizing/Dysregulation Problems

Baseline E-CRI mood only E-CRI tantrums only E-CRI tantrum and mood

rameter Est. SE p β Est. SE p β Est. SE p β Est. SE p β

tercept .424 1.236 .732 1.077 1.214 .376 1.297 1.250 .300 1.345 1.235 .277
ge .074 .087 .396 .043 .052 .085 .544 .030 .037 .087 .667 .022 .040 .086 .645 .023
ender −.122 .303 .687 −.041 −.181 .296 .542 −.060 −.112 .299 .708 −.037 −.166 .296 .575 −.055
IS .236 .023 b.001 .515 .203 .024 b.001 .443 .199 .026 b.001 .433 .193 .026 b.001 .420
-CRI tantrums .283 .092 .002 .176 .124 .106 .246 .077
-CRI mood .322 .079 b.001 .213 .266 .093 .004 .176
2 .272 .311 .295 .315

ote. BITSEA = Brief Infant Toddler Social Emotional Assessment; E-CRI = Early Childhood Irritability-Related Impairment Interview; FLIS = Family Life Impairment Scale.

BITSEA Externalizing Problems

Baseline E-CRI mood only E-CRI tantrums only E-CRI tantrum and mood

rameter Est. SE p Β Est. SE p β Est. SE p β Est. SE p β

tercept −1.250 .679 .066 −1.038 .679 .128 −.695 .683 .310 −.689 .684 .314
ge .102 .048 .033 .105 .095 .048 .046 .098 .079 .047 .096 .081 .079 .047 .095 .082
ender .431 .166 .010 .253 .412 .165 .013 .242 .437 .163 .008 .257 .431 .164 .009 .253
IS .135 .013 b.001 .519 .124 .013 b.001 .477 .111 .014 b.001 .427 .111 .014 b.001 .425
-CRI tantrums .180 .050 b.001 .197 .161 .059 .007 .176
-CRI mood .105 .044 .018 .122 .032 .051 .539 .037
2 .317 .330 .347 .347

ote. BITSEA = Brief Infant Toddler Social Emotional Assessment; E-CRI = Early Childhood Irritability-Related Impairment Interview; FLIS = Family Life Impairment Scale.

Caregiver-Reported Concern Index

Baseline E-CRI mood factor only E-CRI tantrum factor only E-CRI tantrum and mood factors

rameter Est. SE p β Est. SE p β Est. SE p β Est. SE p β

tercept −.438 .187 .020 −.359 .185 .053 −.229 .183 .212 −.227 .184 .217
ge .028 .013 .031 .113 .026 .013 .047 .103 .020 .013 .119 .079 .020 .013 .118 .079
ender −.021 .046 .653 −.047 −.028 .045 .529 −.065 −.019 .044 .669 −.043 −.021 .044 .633 −.048
IS .030 .004 b.001 .449 .026 .004 b.001 .388 .021 .004 b.001 .311 .021 .004 b.001 .308
-CRI tantrum-related impairment .070 .013 b.001 .294 .063 .016 b.001 .268
-CRI mood-related impairment .039 .012 .001 .178 .010 .014 .448 .047
2 .225 .253 .291 .292

ote. E-CRI = Early Childhood Irritability-Related Impairment Interview; FLIS = Family Life Impairment Scale.
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these reports in context and the flexibility to probe
occurrences in a manner that increases parents’
reflections on how their own behavior and others’
may be shaped by the goal of preventing irritable
outbursts. E-CRI ratings weight parental judgments
about impairment based on the extent to which
these are consonant with detailed examples elicited
by probes. An important avenue for future research
exploration will be to examine how parental
characteristics (e.g., parental psychopathology,
parenting styles) influence parental judgments.
Of note, we structured the E-CRI to include

assessment across varied contexts to provide a
richer profile of irritability. The unique contribu-
tion of this contextual information could not be
tested here. Future studies in larger samples might
test the utility of context-specific ratings versus a
single global rating to optimize measurement
efficiency.
In models where both E-CRI impairment do-

mains were jointly considered, tantrum-related
impairment demonstrated more substantial and
consistent clinical and incremental utility relative
to irritable mood-related impairment. The greater
explanatory value of tantrum-related impairment
may reflect the fact that tantrums are highly salient,
as their intensity, frequency, and dysregulation are
aversive and disruptive. Because these need to be
“managed” (e.g., decisions about whether to
disrupt grocery shopping when a tantrum is
intense) more than a child’s mood, it is not
surprising that in-depth knowledge that explicates
setting-based accommodations to manage such
behavior would add incremental knowledge. In
contrast, sullen, grumpy moods may dampen the
affective atmosphere but are less likely to dominate
and disrupt those around them, particularly at
younger ages. It is also not surprising that
internalizing problems were the outcomes in
which mood-related impairment consistently ex-
plained unique variance, as mood is a defining
feature of these syndromes, particularly for depres-
sive symptoms. The general consistency of these
patterns across age periods and samples is evidence
of their robustness in these community samples. Of
note, while validation of the E-CRI across the early
childhood period is a strength, the inability to test
developmental differences across these age periods
within the same sample is a limitation. For example,
the EmoGrow sample was more impaired but it is
not possible to discern whether this is a sample or
developmental difference based on our design.
These findings are a first step toward validation

of the E-CRI. Validation in clinical populations and
in relation to traditional clinical syndromes (e.g.,
traditional DSM disorders and syndromes) will be a
critical step toward establishing the E-CRI’s clinical
utility. This should include replicating the relative
utility of tantrum- versus mood-related impairment
and determining their distinct contributions to
prediction of specific syndromes and their co-
occurrence.
Incorporations of brain/behavior patterns of

atypicality in exploration of impairment patterns
will also advance greater neurodevelopmental
understanding of psychopathology (Wakschlag et
al., 2018). Finally, given the decades-long “waiting
period” from discovery to integration into clinical
use, rapid translation of the E-CRI for clinical use
should be a priority.
Neurodevelopmental frameworks, such as the

Research Domain Criteria (RDoC), encourage
early identification and prevention at the earliest
phase of the clinical sequence (Mittal &Wakschlag,
2017). Until recently, application of this framework
was limited by a dearth of methods that captured
clinical phenomenology and related impairment
with developmental sensitivity. The E-CRI adds to a
growing armamentarium of methods designed to
advance and prevent early emergence and chronic-
ity of mental disorder. Its specificity to irritability is
of special importance given that irritability is the
most robust transdiagnostic indicator of mental
health risk in young children (Wakschlag et al.,
2019).

Conflict of Interest Statement
The authors declare that there are no conflicts of interest.

Appendix A. Supplementary data
Supplementary data to this article can be found

online at https://doi.org/10.1016/j.beth.2019.07.
008.

References

Achenbach, T., & Rescorla, L. (2000). Manual for the ASEBA
preschool forms and profiles: An integrated system of multi-
informant assessment. Burlington: University of Vermont,
Department of Psychiatry.

Althoff, R., Chaarani, B., Kan, K. J., Mackey, S., Spechler, P.,
Orr, C., & Garavan, H. (2017). Neural correlates of
adolescent irritability and its comorbidity. Biological
Psychiatry, 81(10). https://doi.org/10.1016/j.biopsych.
2017.02.051

Angold, A., & Costello, E. (2000). A review of the issues
relevant to the creation of a measure of disability in children
based on the World Health Organization’s International
Classification of Functioning and Disability (ICIDH-2).
Geneva, Switzerland: World Health Organization.

Avenevoli, S., Blader, J., & Leibenluft, E. (2015). Irritability in
youth: An update. Journal of the Academy of Child and
Adolescent Psychiatry, 54, 881–883. https://doi.org/10.
1016/j.jaac.2015.08.012



308 wakschlag et al .
Belden, A., Thompson, N., & Luby, J. (2008). Temper tantrums
in healthy versus depressed and disruptive preschoolers:
Defining tantrum behaviors associated with clinical prob-
lems. Journal of Pediatrics, 152, 117–122. https://doi.org/
10.1016/j.jpeds.2007.06.030

Biedzio, D., & Wakschlag, L. S. (2019). Developmental
emergence of disruptive behaviors beginning in infancy:
Delineating normal/abnormal boundaries to enhance early
identification. In C. H. Zeanah (Ed.), Handbook of infant
mental health (4th ed.). New York, NY: Guilford Press

Briggs-Gowan, M., Carter, A., Irwin, J., Wachtel, K., &
Cicchetti, D. (2004). The Brief Infant– Toddler Social and
Emotional Assessment (BITSEA): Screening for social-
emotional problems and delays in competence. Journal of
Pediatric Psychology, 29(2), 143–155. https://doi.org/10.
1093/jpepsy/jsh017

Briggs-Gowan, M., Carter, A. S., McCarthy, K., Augustyn, M.,
Caronna, E., & Clark, R. (2013). Clinical validity of a brief
measure of early childhood social-emotional/behavioral
problems. Journal of Pediatric Psychology, 38(5),
577–587. https://doi.org/10.1093/jpepsy/jst014

Bufferd, S., Dyson, M., Hernandez, I., & Wakschlag, L. S.
(2016). Explicating the “developmental” in preschool
psychopathology. In D. Cicchetti (Ed.), Handbook of
developmental psychopathology (pp. 152–186). (3rd ed.).
Hoboken, NJ : Wi ley . ht tps : / /do i .org /10 .1002/
9781119125556.devpsy305

Carlson, G. A., Danzig, A. P., Dougherty, L. R., Bufferd, S. J., &
Klein, D. N. (2016). Loss of temper and irritability: The
relationship to tantrums in a community and clinical sample.
Journal of Child and Adolescent Psychopharmacology, 26
(2), 114–122. https://doi.org/10.1089/cap.2015.0072

Comer, J. S., Chow, C., Chan, P., Cooper, C., & Wilson, L. A.
(2013). Psychosocial treatment efficacy for disruptive
behavior problems in very young children: A meta-analytic
examination. Journal of the American Academy of Child
and Adolescent Psychiatry, 52(1), 26–36. https://doi.org/10.
1016/j.jaac.2012.10.001

Deveney, C., Connolly, M., Haring, C., Bones, B., Reynolds, R.
C., Kim, P., & Leibenluft, E. (2013). Neural mechanisms of
frustration in chronically irritable children. American
Journal of Psychiatry, 170, 1186–1194. https://doi.org/10.
1176/appi.ajp.2013.12070917

Dirks, M. A., De Los Reyes, A., Briggs-Gowan, M., Cella, D., &
Wakschlag, L. S. (2012). Annual research review: Embrac-
ing not erasing contextual variability in children’s behavior:
Theory and utility in the selection and use of methods and
informants in developmental psychopathology. Journal of
Child Psychology and Psychiatry, 53(5), 558–574. https://
doi.org/10.1111/j.1469-7610.2012.02537.x

Dougherty, L. R., Smith, V. C., Bufferd, S. J., Kessel, E.,
Carlson, G. A., & Klein, D. N. (2015). Preschool irritability
predicts child psychopathology, functional impairment, and
service use at age nine. Journal of Child Psychology and
Psychiatry, 56(9), 999–1007. https://doi.org/10.1111/jcpp.
12403

Dougherty, L. R., Smith, V. C., Bufferd, S. J., Stringaris, A.,
Leibenluft, E., Carlson, G., & Klein, D. N. (2013). Preschool
irritability: Longitudinal associations with psychiatric dis-
orders at age 6 and parental psychopathology. Journal of the
American Academy of Child and Adolescent Psychiatry, 52,
1304–1313. https://doi.org/10.1016/j.jaac.2013.09.007

Egger, H. L., & Angold, A. (2004). The Preschool Age
Psychiatric Assessment (PAPA): A structured parent inter-
view for diagnosing psychiatric disorders in preschool
children. In R. DelCarmen Wiggins, & A. Carter (Eds.),
Handbook of infant, toddler, and preschool mental health
assessment (pp. 223–243). New York, NY: Oxford Univer-
sity Press.

Finlay-Jones, A., Varcin, K., Leonard, H., Bosco, A., Alvares, G.,
&Downs, J. (2019). Very early identification and intervention
for infants at risk of neurodevelopmental disorders: A
transdiagnostic approach. Child Development Perspectives,
13(2), 97–103. https://doi.org/10.1111/cdep.12319

Fishburn, F. A., Hlutkowsky, C. O., Bemis, L. M., Huppert, T.
J., Wakschlag, L. S., & Perlman, B. (2019). Irritability
uniquely predicts prefrontal cortex activation during pre-
school inhibitory control among all temperament domains:
A LASSO approach. NeuroImage, 184, 68–77. https://doi.
org/10.1016/j.neuroimage.2018.09.023

Frost, A., Jelinek, C., Bernard, K., Lind, T., & Dozier, M.
(2018). Longitudinal associations between low morning
cortisol in infancy and anger dysregulation in early
childhood in a CPS-referred sample.Developmental Science,
21(3)e12573. https://doi.org/10.1111/desc.12573

Grabell, A. S., Li, Y., Barker, J.W.,Wakschlag, L. S., Huppert, T.
J., & Perlman, S. B. (2017). Evidence of non-linear
associations between frustration-related prefrontal cortex
activation and the normal: Abnormal spectrum of irritability
in young children. Journal of Abnormal Child Psychology, 46
(1), 137–147. https://doi.org/10.1007/s10802-017-0286-5

Hawes, S. W., Perlman, S. B., Byrd, A. L., Raine, A., Loeber, R.,
& Pardini, D. A. (2016). Chronic anger as a precursor to
adult antisocial personality features: The moderating
influence of cognitive control. Journal of Abnormal
Psychology , 125(1), 64. https://doi.org/10.1037/
abn0000129

Healey, D. M., Miller, C. J., Castelli, K. L., Marks, D. J., &
Halperin, J. (2008). The impact of impairment criteria on
rates of ADHD diagnoses in preschoolers. Journal of
Abnormal Child Psychology, 36(5), 771–778. https://doi.
org/10.1007/s10802-007-9209-1

Kaat, A. J., Blackwell, C. K., Estabrook, R., Briggs-Gowan,M.
J., Petitclerc, A., Burns, J., & Wakschlag, L. S. (2018).
Linking the child behavior checklist (CBCL) with the
multidimensional assessment profile of disruptive behavior
(MAP-DB): Advancing a dimensional spectrum approach
to disruptive behavior. Journal of Child and Family Studies,
28(2), 343–353. https://doi.org/10.1007/s10826-018-
1272-4

Kenny, D. A., & Kashy, D. A. (1992). Analysis of the multitrait-
multimethod matrix by confirmatory factor-analysis. Psy-
chological Bulletin, 112(1), 165–172. https://doi.org/10.
1037/0033-2909.112.1.165

Kessel, E. M., Meyer, A., Hajcak, G., Dougherty, L. R., Torpey-
Newman, D. C., Carlson, G. A., & Klein, D. N. (2016).
Transdiagnostic factors and pathways to multifinality: The
error-related negativity predicts whether preschool irritabil-
ity is associated with internalizing versus externalizing
symptoms at age 9. Development and Psychopathology,
28(4, pt. 1), 913–926. https:/ /doi.org/10.1017/
S0954579416000626

Leibenluft, E. (2017). Pediatric irritability: A systems neurosci-
ence approach. Trends in Cognitive Sciences, 21(4),
277–289. https://doi.org/10.1016/j.tics.2017.02.002

Li, Y., Grabell, A. S., Wakschlag, L. S., Huppert, T. J., &
Perlman, S. B. (2017). The neural substrates of cognitive
flexibility are related to individual differences in preschool
irritability: A fNIRS investigation.Developmental Cognitive
Neuroscience, 25, 138–144. https://doi.org/10.1016/j.dcn.
2016.07.002

Meredith, W. (1993). Measurement invariance, factor analysis
and factorial invariance. Psychometrika, 58(4), 525–543.
https://doi.org/10.1007/BF02294825



309the e - cr i impa i rment interv i ew
Mian, N. D., Soto, T. W., Briggs-Gowan, M. J., & Carter, A. S.
(2018). The family life impairment scale: Factor structure
and clinical utility with young children. Journal of Clinical
Child and Adolescent Psychology, 47, S530–S541. https://
doi.org/10.1080/15374416.2018.1458313

Mittal, V. A., & Wakschlag, L. S. (2017). Research Domain
Criteria (RDoC) grows up: Strengthening neurodevelop-
mental investigation within the RDoC framework. Journal
of Affective Disorders, 216, 30–35. https://doi.org/10.1016/
j.jad.2016.12.011

Muthén, L., & Muthén, B. (2015). Mplus user’s guide
(1998–2015). Los Angeles, CA: Author.

Norquist, J., Girman, C., Fehnel, S., DeMuro-Mercon, C., &
Santanello, N. (2012). Choice of recall period for patient-
reported outcomes (PRO) measures: Criteria for consider-
ation. Quality of Life Research, 21, 1013–1020. https://doi.
org/10.1007/s11136-011-0003-8

Petitclerc, A., Briggs-Gowan, M. J., Estabrook, R., Burns, J. L.,
Anderson, E. L., McCarthy, K. J., & Wakschlag, L. S.
(2015). Contextual variation in young children’s observed
disruptive behavior on the DB-DOS: Implications for early
identification. Journal of Child Psychology and Psychiatry,
56(9), 1008–1016. https://doi.org/10.1111/jcpp.12430

Quinones-Camacho, L. E., Fishburn, F. A., Camacho, M. C.,
Wakschlag, L. S., & Perlman, S. B. (2019). Cognitive
flexibility-related prefrontal activation in preschoolers: A
biological approach to temperamental effortful control.
Developmental Cognitive Neuroscience, 38100651. https://
doi.org/10.1016/j.dcn.2019.100651

Roberts, M. Y., Curtis, P., Estabrook, R., Norton, E. S., Davis,
M., Burns, J., & Wakschlag, L. S. (2018). Talking tots and
the terrible twos: Generating a developmental understand-
ing of the relationships between early language and
disruptive behavior in toddlers. Journal of Developmental
and Behavioral Pediatrics, 39(9), 709–714. https://doi.org/
10.1097/DBP.0000000000000615

Roy, A. K., Bennett, R., Posner, J., Hulvershorn, L.,
Castellanos, F. X., & Klein, R. G. (2017). Altered intrinsic
functional connectivity of the cingulate cortex in children
with severe temper outbursts. Development and Psychopa-
thology, 1–9. https://doi.org/10.1017/S0954579417001080

Roy, A. K., Klein, R. G., Angelosante, A., Bar-Haim, Y.,
Leibenluft, E., Hulvershorn, L., & Spindel, C. (2013).
Clinical features of young children referred for impairing
temper outbursts. Journal of Child and Adolescent Psycho-
pharmacology, 23(9), 588–596.

SAS (2003). 9.4 [Computer program].New York, NY: SAS
Institute. doi: 10.1089/cap.2013.0005

Wakschlag, L. S., Briggs-Gowan, M., Hill, C., Danis, B.,
Leventhal, B., Keenan, K., & Carter, A. (2008). Observa-
tional assessment of preschool disruptive behavior, part II:
Validity of the disruptive behavior diagnostic observation
schedule (DB-DOS). Journal of the American Academy of
Child and Adolescent Psychiatry, 47(6), 632–641. https://
doi.org/10.1097/CHI.0b013e31816c5c10

Wakschlag, L. S., Choi, S., Carter, A., Hullsiek, H., Burns, J.,
McCarthy, K., & Briggs-Gowan, M. (2012). Defining the
developmental parameters of temper loss in young children:
Implications for developmental psychopathology. Journal of
Child Psychiatry and Psychology, 53, 1099–1108. https://
doi.org/10.1111/j.1469-7610.2012.02595.x

Wakschlag, L. S., Estabrook, R., Petitclerc, A., Henry, D.,
Burns, J., Perlman, S. B., & Briggs-Gowan, M. J. (2015).
Clinical implications of a dimensional approach: The
normal/abnormal spectrum of early irritability. Journal of
the American Academy of Child and Adolescent Psychiatry,
54(8), 626–634. https://doi.org/10.1016/j.jaac.2015.05.
016

Wakschlag, L. S., Leventhal, B., Briggs-Gowan, M., Danis, B.,
Keenan, K., Hill, C., & Carter, A. (2005). Defining the
“disruptive” in preschool behavior: What diagnostic obser-
vation can teach us. Clinical Child and Family Psychology
Review, 8, 183–201. https://doi.org/10.1007/s10567-005-
6664-5

Wakschlag, L. S., Perlman, S. B., Blair, R. J., Leibenluft, E.,
Briggs-Gowan, M. J., & Pine, D. S. (2018). The neurode-
velopmental basis of early childhood disruptive behavior:
Irritable and callous phenotypes as exemplars. American
Journal of Psychiatry, 175(2), 114–130. https://doi.org/10.
1176/appi.ajp.2017.17010045

Wakschlag, L. S., Roberts, M., Flynn, R., Smith, J., Krogh-
Jespersen, S., Kaat, A., & Davis, M. (2019). Future directions
for early childhood prevention of mental disorders: A roadmap
to mental health, earlier. Journal of Clinical Child and
Adolescent Psychology, 48(3), 539–554. https://doi.org/10.
1080/15374416.2018.1561296

Wakschlag, L. S., Tolan, P. H., & Leventhal, B. L. (2010).
“Ain’t misbehavin’”: Towards a developmentally-specified
nosology for preschool disruptive behavior. Journal of Child
Psychology and Psychiatry, 51(1), 3–22. https://doi.org/10.
1111/j.1469-7610.2009.02184.x

Westen, D., &Weinberger, J. (2004). When clinical description
becomes statistical prediction. American Psychologist, 59
(7), 595. https://doi.org/10.1037/0003-066X.59.7.595

Wiggins, J., Briggs-Gowan, M. J., Estabrook, R., Brotman, M.
A., Pine, D. S., Leibenluft, E., & Wakschlag, L. S. (2018).
Identifying clinically significant irritability in early child-
hood. Journal of the American Academy of Child and
Adolescent Psychiatry, 57(3), 191–199. https://doi.org/10.
1016/j.jaac.2017.12.008

Wiggins, J., Mitchell, C., Stringaris, A., & Leibenluft, E. (2014).
Developmental trajectories of irritability and bidirectional
associations with maternal depression. Journal of the
American Academy of Child and Adolescent Psychiatry,
53(11), 1191–1205. https://doi.org/10.1016/j.jaac.2014.08.
005

World Health Organization (2001). ICF: International classi-
fication of functioning, disability and health. Geneva,
Switzerland: Author.
RECEIVED: December 20, 2018
ACCEPTED: July 29, 2019
AVAILABLE ONLINE: 10 September 2019


	The Early Childhood Irritability-Related Impairment Interview (E-CRI): A Novel Method for Assessing Young Children’s�Develo...
	Method
	Overview
	Assessments
	The Early Childhood Irritability-Related Impairment Interview

	Validating measures
	Irritability
	Outcomes
	Impairment

	Validation samples

	Results
	Modeling overview
	Evaluation of Measurement Structure
	Tests of Reliability and Validity

	Measurement Structure Evaluation
	MTMM Models

	Reliability and Validity
	Interrater Reliability (Both Samples)
	Test–Retest and Longitudinal Reliability (EmoGrow)
	Construct Validity (Both Samples)
	Clinical Validity (Both Samples)
	Incremental Validity (W2W)


	Discussion
	section23
	Appendix A. Supplementary data
	References


