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Abstract

Obijective: The Emotion Dysregulation Inventory (EDI) was designed and validated to quantify
emotion dysregulation (ED) in ages 6+. The purpose of this study was to adapt the EDI for use in
young children (EDI-YC).
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Method: Caregivers of 2139 young children (ages 2-5) completed 48 candidate EDI-YC

items. Factor and item response theory (IRT) analyses were conducted separately for clinical
(neurodevelopmental disabilities; A//=1369) and general population (A= 768) samples. The best
performing items across both samples were selected. Computerized adaptive testing simulations
were utilized to develop a short-form version. Concurrent calibrations and convergent/criterion
validity analyses were performed.

Results: The final calibrated item banks included 22 items — 15 items for Reactivity,
characterized by rapidly escalating, intense, and labile negative affect, and difficulty
downregulating that affect, and 7 items for Dysphoria, characterized primarily by poor up
regulation of positive emation, as well an item each on sadness and unease. The final items did
not show differential item functioning based on age, sex, developmental status, or clinical status.
IRT co-calibration of the EDI-Y C Reactivity with psychometrically robust measures of anger/
irritability and self-regulation demonstrated its superiority in assessing emotion dysregulation in
as few as seven items. EDI-YC validity was supported by expert review and its association with
related constructs (e.g., anxiety, depression, aggression, temper 10ss).

Conclusion: The EDI-YC captures a broad range of emotion dysregulation severity with a
high degree of precision in early childhood. It is suitable for use in all children ages 2-5,
regardless of developmental concerns, and would be an ideal broadband screener for emotional/
behavioral problems during well-child checks and to support early childhood irritability and
emotion regulation research.

Keywords

autism spectrum disorder; emotion dysregulation; irritability; early childhood; Patient-Reported
Outcomes Measurement Information System (PROMIS®)

INTRODUCTION

[The term autistic will be used throughout the manuscript in alignment with preference for
identity-first language expressed by many autistic adults. The term neurodevelopmental
disabilities (NDD) will refer to both autistic participants and those with other
neurodevelopmental disabilities or developmental concerns.]

Emotion dysregulation (ED), or difficulty modifying arousal and emotional state in the
service of one’s goals, is a transdiagnostic process with relevance to young childrenl=3,
Early ED has been characterized in the context of studies of temperamental features such as
effortful control and affective intensity*®. Research has linked emotional temperament in the
first few years of life to increased rates of internalizing and externalizing disorders in middle
childhood and adolescence, which provides a rationale for studying ED at a young age as a
precursor to psychopathology.”6:7

Recent literature has demonstrated that children with developmental delays or
neurodevelopmental disabilities (NDD), particularly autism spectrum disorder, have an
elevated likelihood of clinically impairing ED8-12. By age 4, over 50% of autistic children
had temper tantrums and over 50% had a mood disorder documented in their health or
education records based on a recent prevalence study.8 The majority of autistic children
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have at least one behavioral/psychiatric co-occurring condition.® Moreover, ED in autistic
youth has been linked to higher likelihood of psychiatric service use.1314 Interestingly, there
are distinct differences in ED between autistic and neurotypical children by the toddler and
preschool years, which includes greater reactivity and less effective regulation.®-12

Screening for ED during the toddler and preschool years would facilitate early identification
of risk for emotional and behavioral difficulties, prior to a clinically significant, diagnosable
psychiatric disorder®12.15-17 Importantly, ED is an appropriate target for early intervention
based on preliminary studies'®19. One of the greatest challenges, however, in characterizing
early ED is the lack of suitable measures. Parent report is necessary given that children
cannot self-report. Moreover, early childhood is unique because emotion regulation skills are
still developing, and some degree of dysregulation is normative (e.g., most preschoolers have
tantrums)15:16. Thus, measures developed for older children are not appropriate for use in
early childhood given marked differences in parent scaffolding and normative expectations
for ED21-23, Also, measures for older samples may have more demanding indicators of
emotion regulation and have questions that require children to express how they feel in order
for the parent to choose ratings3. Measures must also have norms for young children and be
psychometrically sensitive across the full range of ED.

The Patient-Reported Outcomes Measurement Information System - (PROMIS®) is an
National Institutes of Health (NIH) initiative (http://www.nihpromis.org)24:25 that developed
a robust methodology for creating brief, efficient, and valid measures of physical, mental,
and social health. PROMIS was expanded recently to include an early childhood battery
(PROMIS-EC)26:27_ This work represents a significant advance in available measurement
options for early childhood. Nonetheless, available evidence suggests that measures
developed for the general (non-NDD) population are often not as psychometrically sound in
autistic youth3:28:29 which is a critical barrier given the elevated rates of ED in those with
NDD®-11, This issue motivated the development of the Emotion Dysregulation Inventory
(EDI)13:30.31 ysing PROMIS methods, and the EDI is one of the few measures validated

in both autistic and general populations. Interestingly, the EDI was developed originally to
fill a gap in options for autistic individuals, but it outperformed existing measures in the
general population, perhaps because it was constructed to capture the wide range of ED in an
observable fashion31,

The original conceptual model for the EDI included both the experience and regulation

of emotion because these concepts tend to converge when measured by questionnaire32,

and both are related to uncontrolled or dysregulated emotion3C. The final scale structure
was based on factor analysis and yielded two scales: Reactivity — tapping rapidly

escalating, intense, and labile negative affect (i.e., heightened reactivity) as well as difficulty
downregulating that affect (i.e., poor regulation) — and Dysphoria — capturing sadness,
unease, and poor upregulation of positive emotion.

The EDI was originally developed and validated for ages 6-17 (full details here13:31; adult
norms are currently being generated and an EDI self-report for ages 11+ is being tested).
Therefore, we created a young child version of the EDI (for 2- to 5-year-olds; EDI-YC) to
account for ED behaviors and developmental needs specific to early childhood. As described
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in the EDI-YC development paper23, an item pool, including original EDI items as well

as new and modified items, was developed. Cognitive interviewing was completed with 10
parents of autistic young children to refine the item bank and ensure construct validity and
content coverage.

The primary objective of the present study was to establish the final items and psychometric
characteristics of the EDI-YC for 2- to 5-year-old NDD children (“clinical sample™) and
non-NDD children (“general sample”), including evaluating item properties, traditional
validity analyses, and concurrent IRT calibration to determine how much additional
information the EDI-YC provides in comparison to other measures. Like the original EDI,
analyses were conducted separately for clinical and general samples to enable the evaluation
of psychometric properties within each group and to allow for generation of expected norms
from the general sample. Following PROMIS guidelines, we: 1) determined the factor
structure of the EDI-YC; 2) identified the most sensitive and psychometrically robust items;
3) ensured items were not biased within the clinical or general populations based on sex,
age, or developmental status; and 4) examined the validity of the EDI-YC by assessing the
convergence between the EDI-YC and related measures.

The item development process is described in detail in Day, Northrup, and Mazefsky?22.
The initial item pool for the EDI-YC included final items from the original EDI as well as
some items included in the preliminary EDI item pool, which were generated based on a
comprehensive literature review and development of a conceptual model. Additional items
specific to early childhood were created based on an updated literature search and the first
co-authors’ (Day, Mazefsky) clinical expertise. The item pool was tested with 10 parents

of autistic children (ages 2-5) to assess their understanding and decision-making related

to items and response options. Information from these interviews, as well as input from a
panel of experts in early childhood, autism, and ED, were used to derive the final pool of 48
candidate items included for psychometric analysis and calibration.

Our sampling strategy was designed to accrue participants in two groups: the “clinical”
sample which included NDD young children and the “general” sample which included non-
NDD young children. Parents were asked to indicate if their child had any developmental
concerns, delays, or diagnosed disorders. If yes, children were included in the clinical
sample. If no, children were included in the general sample. Children in the clinical sample
were predominantly autistic (7= 983, 71.8%). Approximately 2/3 of the remaining clinical
sample did not have autism, but parents endorsed developmental concerns about their child.
Of these, approximately 1/3 reported that their child had a specific genetic disorders or
syndrome (e.g., Down’s Syndrome, Rett Syndrome) and the remainder reported unknown or
other etiologies. All participants were between the ages of 2 and 5.
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Children in the clinical sample, V= 1369, were obtained from: 1) the Simons Powering
Autism Research (SPARK) registry (7= 811)33; 2) local recruitment through 14 pediatrics
practices in urban, suburban, and rural locations that are part of Pediatric PittNet at the
University of Pittsburgh; 25 early intervention (EI) programs across Pennsylvania, Ohio,
West Virginia, and New York; and over 100 preschools and community daycare programs in
this same region (n= 338); and 3) baseline assessments from two NIH-funded intervention
studies for parents of autistic and non-autistic NDD children (7= 220; R15HD091726 [PI:
Neece] and RO1IHD093667 [Pls: Mcintyre, Neece]. Children in the general sample, V=
768, were also recruited from the second and third sources, with 715 children through
local pediatric, El, preschool, and community sources and 53 children who served as a
comparison group for one of the NIH-funded intervention studies (R15HD091726).

Selected measures were chosen based on their common use in early childhood and
acceptable to strong psychometrics for young children (all Cronbach’s alpha ranged from
0.64 t0 0.97)17:34, One exception is the PROMIS Early Childhood battery, which was under
development at the time of data collection; it was utilized due to its similar development
process to the EDI and high dissemination likelihood. Its psychometrics have since been
published and they were strong as anticipated3°-36.

Emotion Dysregulation Inventory — Young Child.—The EDI-YC item pool for
psychometric analysis consisted of 48 items23. Items were rated on a five-point scale of
problem severity over the past 7 days: Not at all = 0, Mild = 1, Moderate = 2, Severe = 3,
Very Severe = 4. The final questionnaires and scoring information, including theta look-up
tables, may be requested for use at no cost at www.reaact.pitt.edu.

PROMIS - Early Childhood.—The emotion-focused scales from the PROMIS EC
Version 1.0 battery for children ages 1-526:35.36 were used for the present study: Anger/
Irritability, Anxiety, Depressive Symptoms, and Self-Control — Self-Regulation. Items were
rated on a five-point Likert scale from 1 = Never, 2= Almost Never, 3 = Sometimes, 4 =
Almost Always, 5 = Always.

Multidimensional Assessment Preschool Behavior.—The MAPS (formerly called
the Multidimensional Assessment of Preschool Disruptive Behavior) is a multidimensional
measure of disruptive behaviorl”:37. The Temper Loss and Aggression scales of the
Preschool Age version were used for the present study. [Unlike the Temper Loss scale,

IRT scoring was not available for the Aggression scale at the time this paper was completed.
For the present study, we used a sum of raw scores on the Aggression scale for analyses.]
The parent rated each item on a six-point rating scale based on the frequency of the behavior
over the past month: Never = 0, Rarely = 1, Some = 2, Most = 3, Daily = 4, Many Times
Each Day = 5.

Family Life Impairment Scale.—The FLIS is a parent-report measure assessing
impairment within the family due to the child’s developmental, behavioral, or emotional
difficulties34. The Family Impairment, Childcare Impairment, and Parent Impairment scales
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were used for the present study. The parent rated each item on a three-point scale: Not True
=0, Somewhat True = 1, Very True = 2.

All participants were first determined to meet the inclusion criterion regarding age.

All participants then completed the EDI-YC. Families recruited via SPARK and local
sources also completed the PROMIS EC measures, MAP-DB, and FLIS. Parents from
R15HD091726 and RO1HD093667 completed the EDI-YC at the baseline appointment as
well as at the conclusion of the intervention (outcome data to be reported in a future
publication). Data was collected online for SPARK and local recruitment. Data was
collected on paper for the R15HD091726 and RO1HD093667 studies. In addition, these
studies included some Spanish-speaking only participants (n7= 60) who completed the
EDI-YC in Spanish after translation and back translation.

Psychometric Analysis

All analyses were performed separately for the clinical and general population samples.
Decisions on factor structure and item selection were informed by examining both groups;
if there was substantial disagreement (which was rare), results from the clinical group were
prioritized.

Factor analysis.—Similar to the original EDI, we did not expect that all 48 initial items
would represent a single construct. Our goal was to identify the most robust latent constructs
for young children and to ensure unidimensionality within each factor, which was necessary
for subsequent item response theory (IRT) analyses. We hypothesized (a) that a two-factor
structure, similar to the original EDI13:31 would emerge and (b) that the clinical and general
samples would have similar factor structures. Each sample was split to allow subsamples

for exploratory factor analysis (EFA; 2 for clinical = 659, n for general = 387) and for
confirmatory factor analysis (CFA; nfor clinical = 710, n= 381 for general). Both EFA and
CFA were performed using MPlus 6.2 with promax rotation38. Factor loadings, scree plots,
and eigenvalues were evaluated to derive the best fitting models.

IRT analysis.—Similar to the original EDI, we used a two-parameter graded response
model (GRM)39, which has a slope parameter and 71 threshold parameters for each item
where nis the number of response categories. The slope parameter is a measure of item
discrimination or how well an item differentiates between high and low severity. Larger
slope parameters indicate greater differentiation. We also examined threshold parameters
to examine item difficulty, which reflects the ease or difficulty of endorsing different
response options for an item. Each threshold parameter within an item differentiates two
item responses; for example, the first threshold parameter differentiates between responding
“not at all” versus “mild” for EDI-YC items. Items were calibrated with the two-parameter
GRM using IRTPRO 3.1. The convergence criterion was set to 0.00001 for EM cycles, and
the number of cycles was set to 100.

Differential item functioning (DIF) analysis.—DIF reveals characteristics that have an
effect on measurement independent of the level of severity of the construct being assessed,;
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that is, an item flagged for DIF indicates it is more/less difficult or more/less discriminating
for subgroups displaying a particular characteristic. We conducted uniform and non-uniform
DIF analyses for age (2-3 years vs. 4-5 years), sex, clinical status (clinical vs. general
sample), and developmental status (in the clinical sample only: autistic vs. non-autistic
NDD). Two DIF procedures were used: the IRT likelihood ratio method® and an ordinal
logistic regression procedure?L. Items with significant DIF, p < .01, for both methods were
reviewed for further consideration.

Local dependency.—We also examined local dependency (LD) of items, i.e., residual
correlations, in the IRT models using LD X2.

Short form item selection.—Computerized adaptive testing (CAT) simulations were
conducted to select items for a static short form. The simulations were performed using the
Firestar program2. The minimum number of items to be administered was set to 7 and the
maximum number of items to be administered was the total for the full item bank.

Concurrent calibrations with PROMIS EC.—Concurrent calibrations provide
estimated item parameters for multiple measures using the same latent trait scale. For the
present analyses, we co-calibrated the PROMIS EC scales using the newly derived metric
from the EDI-YC items to compare the test information curves for the measures.

Convergent and criterion validity.—We correlated theta scores from the EDI-YC
factors with selected PROMIS EC, FLIS, and MAPS subscales.

RESULTS

Sample Characteristics

Table 1 reports the demographic characteristics of the clinical and general population
samples separately to mirror analyses, which were conducted separately by group.

Factor Structure

Using EFA, 1- through 10-factor solutions were generated, and the results were similar

for the clinical and general population samples. Based on visualization of the scree plots,
magnitudes of eigenvalues, clinical interpretation, and the factor structure of the original
EDI, a 2-factor solution emerged as the most meaningful. Factor 1 (F1) was analogous to
the Reactivity scale on the original EDI; it was characterized by items capturing rapidly
escalating, intense, and labile negative affect as well as difficulty downregulating that

affect, i.e., strong reactions and trouble calming down. Factor 2 (F2) was analogous to

the Dysphoria scale on the original EDI; it included items that reflected poor upregulation of
positive affect, sadness, and unease. Fourteen items were dropped due to factor loadings less
than 0.45, cross-loadings between factors, or clinical judgment regarding content validity.

A second round of EFA was conducted with the remaining 34 items. Factor loadings were
again similar across the clinical and general samples, with the exception that 4 items did

not load clearly on either factor (> 0.45) for the general sample; those items loaded on the
Reactivity scale for the clinical sample. The correlation between the two factors was 0.57
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for the clinical sample and 0.60 for the general sample. Final EFA loadings are presented in
Table S1, available online.

Single-factor CFA on the reduced item pool was conducted to confirm unidimensionality
within each factor, using the second subsample (72 for clinical = 710, n= 381 for general).
The same 25 items for F1 and the same 9 items for F2 were used in both samples. For F1,

all factor loadings were greater than 0.69 for the clinical sample and 0.63 for general sample.
For F2, all factor loadings were greater than 0.55 for the clinical sample and 0.62 for the
general sample. Fit indices were strong (clinical: CFI = 0.96, TLI = 0.96, SRMR = 0.05,
RMSEA = 0.08; general: CFl = 0.97, TLI = 0.97, SRMR = 0.06, RMSEA = 0.06). The
correlation between the two factors was 0.66 for the clinical sample and 0.74 for the general
sample. Final CFA loadings are presented in Table S2, available online.

IRT Analyses

All IRT analyses were conducted separately for clinical and general samples, except

for DIF which varied based on the comparison as noted below. Items from F1 and

F2 were calibrated separately. Seven items with the lowest item information curves and
discrimination parameters were removed from F1, leaving a total of 18 items. One item was
removed from F2 on the same basis, leaving a total of 8 items.

DIF Analyses

No items were identified for DIF by age or sex in the combined samples, or for
developmental status in the clinical sample (autistic vs. non-autistic NDD). For clinical
status (clinical vs. general), 3 items were flagged for F1 and 3 items for F2. Within F1, 2
of the flagged items were due to location DIF. Given expected differences in severity in the
clinical vs. general population samples, we retained these items. One item (“seems to be in
a rage”) was flagged for discrimination DIF and was eliminated. All 3 flagged items for F2
were related to location DIF and were retained.

Local dependency

Two additional items from F1 and one item from F2 were eliminated due to local
dependency.

Final Item Banks

The final calibrated item banks included 22 items — 15 items for F1: Reactivity and 7 items
for F2: Dysphoria. Nine items for Reactivity and five items for Dysphoria overlap with final
items on the original EDI. The correlations between the two final EDI-YC factors were
0.58 for the clinical sample and 0.51 for the general sample. The final items and their IRT
parameters are displayed in Table 2. Item discrimination values (a) were generally larger
for F1 than F2, indicating greater differentiation of ED severity for F1. Test information
curves (TICs) and plots of corresponding standard errors for both factors in both samples are
depicted in Figure 1. Information values of 10 correspond to classical test theory reliability
of 0.9. Using this standard, the effective range of measurement for F1 is -2 to +2.5 SDs in
the clinical sample and -1 to +3 SDs in the general sample. For F2, the effective range of
measurement is shifted to the right, +0.5 to +3 SDs for the clinical sample and +1 to +3
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SDs for the general sample. Thus, F2 offers less information about average to below average
levels of dysphoria and is more informative for moderate to severe levels.

Consistent with the original EDI, scoring tables were created to convert raw scores to theta
scores and #£scores for both the clinical and general samples (look-up tables are provided
with the EDI). IRT-calibrated scores are reported as theta, with a mean of 0 and SD of 1,
whereas #scores (common in psychological testing) are reported with a mean of 50 and SD
of 10. Clinically significant thresholds equal to one standard deviation above the general
sample mean were generated.

A static short form was also created for the Reactivity scale (F1). We rank ordered items
based on the following criteria: (1) discrimination parameters, (2) results from simulations
of computerized adaptive testing (CAT), i.e., the percentage of times an item would have
been selected for CAT administration using our current data from both the clinical and
general samples, (3) expected information under a normal distribution (M= 0, SD= 1),

and (4) expected information under a normal distribution with a larger SD, i.e., 1.5%3. Seven
items were selected for the short form based on those criteria, and they are identified in
Table 2. The correlations between © scores for the short form and the full Reactivity bank
were 0.98 for the clinical sample and 0.97 for the general sample.

Concurrent Calibrations with PROMIS EC

Similar to the original EDI, we compared the performance of the EDI-YC Reactivity item
bank (primary scale) and its short form to previously validated measures of ED — PROMIS
EC Anger/Irritability and PROMIS EC Self-Control: Self-Regulation. Figure 2 displays the
test information curves for these measures when they are co-calibrated using the EDI-YC
metric. The TICs document that the EDI-YC and EDI-YC SF provide more test information
than either PROMIS EC scale for both the clinical and general samples. The full EDI-YC
Reactivity item bank provided the most test information, in large part because it had the
largest number of items.

Convergent and criterion validity

Initial evidence for construct validity was documented in the EDI-YC development

paper (see 23). Correlations between the EDI-YC scales and well-known measures

assessing related constructs demonstrated expected patterns, as summarized in Table 3. All
correlations with the EDI-YC scales were moderate to large; were related to more symptoms
of ED, temper loss, depression, and anxiety; and were comparable in the clinical and general
samples. The only exceptions were the FLIS Family Impairment and Childcare Impairment
scales in the general sample, which were in the small range. However, the FLIS does not
measure impairment related exclusively to ED, and its range was truncated in the general
sample due to a left skewed distribution.

DISCUSSION

The EDI-YC was adapted from the EDI to assess emotion dysregulation in early childhood.
It was developed and tested in over 2000 young children ages 2-5 years with and without
neurodevelopmental disabilities. The item bank was constructed and refined through a
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systematic process3 and psychometric analysis, which resulted in a 15-item bank and a
7-item short form for Reactivity and a 7-item bank for Dysphoria. The EDI-YC measures a
broad range of ED severity with a high degree of precision and was not biased by age, sex,
or developmental status. These results were particularly true for the Reactivity scale, which
had larger item discrimination parameters than the Dysphoria scale. Both the full EDI-YC
Reactivity item bank and the Reactivity short-form provided more information and greater
precision than the PROMIS EC Anger/Irritability scale and the PROMIS Self-Control —
Self-Regulation scale, evidence of the psychometric advantages of the Reactivity measures.

The two final EDI-YC scales mirror the original EDI constructs'331. Reactivity is
characterized by items capturing intense, rapidly escalating negative emotions and difficulty
downregulating strong emotions once aroused. Dysphoria predominantly captures poorly
upregulated positive emotion, with one item each tapping unease and sadness. Consistent
with our prior work with older youth samples13:31:44 and a large body of work supporting
the transdiagnostic nature of emotion dysregulationl—3, Reactivity was moderately correlated
with every other indicator of mental health that was measured. Although Reactivity typically
has greater salience for parents, i.e., most parents identify aspects of reactivity as the
presenting problem when seeking psychiatric services#>46, there is a need to understand
atypical upregulation of positive emotion and internalized forms of emotion dysregulation

in early childhood as well. Our results indicated that while Dysphoria was most strongly
correlated with depression (r=.72), it was also highly correlated with anxiety, temper

loss, and reactivity (correlations hovering around ~.50), suggesting that, like Reactivity,
Dysphoria also has transdiagnostic relevance. Additional research is needed to better
understand how Reactivity and Dysphoria, their combination, or association with other
factors, may lead to particular types of later mental health difficulties.

There is some precedent for emotion research to consider nuanced models that further
differentiate aspects of emotion dysregulation. For example, temperament models, which
are often applied to early childhood, attempt to distinguish affective intensity from aspects
of emotional and behavioral regulation (e.g., effortful control)*:° and irritability has been
considered in terms of distinct tonic (persistently angry or grumpy mood) and phasic
(temper tantrums or outbursts) components. Interestingly, the only study to date that has
examined the factor structure of irritability in early childhood found that tonic and phasic
irritability were not as distinct in 3-year-olds when compared with older children®’. The
EDI Reactivity results similarly placed various aspects of dysregulated negative emotion
(i.e., initial intensity, outbursts, difficulty calming down or regulating) into a single factor.
This may offer a more parsimonious way to conceptualize early ED and supports brief and
efficient quantification of ED for clinical practice. Nonetheless, ED is certainly not a unitary
phenomenon and future research could determine whether trajectories of ED or treatment
response vary if quantified using the EDI or more nuanced models. Further, it is plausible
that biological aspects of ED may be more separable than parent report of observable
indicators of ED, which is worthy of additional study.

One of the strengths of the EDI-YC is that it was developed with consideration for
both normative and atypical development. Item selection was informed by performance in
both young children with neurodevelopmental delays/disabilities (i.e., clinical sample) and
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children from the general population without developmental concerns. Thus, the EDI-YC is
the first measure of ED in early childhood that was validated in NDDs, including autistic
young children who are often excluded from measure development samples. Moreover,
online data collection allowed the EDI-YC to be validated in a large, heterogenous sample
regarding development and diagnosis (V= 1369 and 768 for the clinical and general
samples, respectively). Subsequently, we feel confident in recommending the EDI-YC for
use as a measure of ED in all children ages 2-5 who may or may not have developmental
concerns.

Annually, 13-20% of children and adolescents experience symptoms of a mental health
disorder, including behavioral issues*8. As such, the American Academy of Pediatrics
recommends beginning routine screening in middle childhood; for example, they recently
updated their recommendations to indicate that depression screening should start at age
10%°. Given prevalence estimates from the CDC indicating that 3.8% of 3- to 5-year-

olds have behavioral problems® and burgeoning evidence that depression can onset in
preschool851.52 earlier screening of emotion dysregulation may be justified. Importantly, a
review completed in support of the 2019-2021 American Academy of Child and Adolescent
Psychiatry Presidential Initiative concluded that emotional outbursts are often “chronic and
disabling,” further emphasizing the significance of monitoring of ED, and reactivity in
particular.3 Brief screenings for ED would be a good candidate for Level 1 screening, given
that ED is characteristic of many behavioral difficulties and psychiatric disorders8.7:17.19,
Such screening could complement existing pediatric screening that includes measures

such as the Ages and Stages Questionnaires for developmental delays and the Modified
Checklist for Autism in Toddlers for autism screening. ldentifying elevated ED (Reactivity
or Dysphoria) would provide an opportunity to potentially intervene before mental health
and behavior worsens. Screening in autistic young children has been noted as particularly
important®3, given the high rates of co-occurring disorders in autism®*. The EDI-YC

would be ideal given its brevity and its validation in young children with and without
neurodevelopmental disabilities. The lack of DIF by age in this sample (ages 2-3 versus 3-5)
supported a single EDI-YC for ages 2- to 5-years old, which supports ease of administration.
Given the same factor structure and the overlap of a sufficient number of items in the EDI-
YC and the original EDI, the two forms can be linked to allow for longitudinal assessment of
ED.

The original EDI has been widely disseminated and used in both research and clinical
settings for universal screening, treatment monitoring, and clinical trials in more than 40
countries3! (see www.reaact.pitt.edu for more details on where it is being used). Similar to
the EDI, the EDI-YC has promise for use in clinical trials that include young children where
ED is a target!355. Its precision is advantageous for measurement of small changes, and
evidence of its test-retest reliability and change sensitivity is forthcoming. Additionally,

the EDI-YC could be used to further refine the phenotypes of early-onset behavioral,
psychiatric, and neurodevelopmental disorders, a potential advantage for both biological
and clinical research.

Several aspects of the EDI-YC should be considered when using the measure and
interpreting findings. First, the majority of the data were collected via parent report.

JAm Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2025 January 01.


http://www.reaact.pitt.edu/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Day et al.

Page 12

Although additional data to support diagnoses and assessment of ED was not available,

a recent study of the SPARK sample found that parent-reported autism diagnoses were
confirmed in 98.8% of cases®6, providing evidence that this method is effective as well as
efficient for collecting large samples needed for psychometric analysis. Second, regarding
diagnoses, the clinical sample predominantly included autistic young children. Although we
did not find differences in item performance for the autistic vs. non-autistic NDD groups,
the non-autistic NDD group was smaller, and we did not have the power to explore different
types of NDD (e.g., unspecified developmental concerns, Down’s Syndrome, Fragile X
Syndrome). Also, regarding sample composition, it is important to note that approximately
75% of the sample was White. Future work in these areas is indicated. Finally, as described
above, the clinical understanding and significance of Dysphoria in young children requires
more research. Additional research exploring item severity thresholds and distributions of
Reactivity alongside other models of early disruptive behavior (such as the MAPS7:37)
would enhance our understanding of emotional development and the dimensional spectrum
of irritability.

In sum, the EDI-YC is a brief, valid, and sensitive measure of ED in children ages 2-5.
This adaptation of the original EDI extends the measurement of ED down to toddlerhood.
The EDI-YC is unique in that it was designed for use in young children regardless of
developmental concerns or diagnosis. Thus, the EDI-YC may be a promising candidate to
add to universal screening during the early childhood years to monitor for ED, allowing
for earlier intervention with emotional and behavioral challenges that can lead to more
prominent disorders.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1:

Demographic Characteristics

General Sample (N = 768)

Clinical Sample (N = 1369)

Age (months mean, SD) 53.0 (13.20)
Sex (%, n)

Male 72.0 (987)

Female 26.5 (363)
Race %, (n)

Asian 4.3 (59)

Black 12.2 (167)

Native American 1.8 (24)

Native Hawaiian 1.2 (17)

White 76.6 (1048)

Other 2.6 (36)
Ethnicity %, (n)

Hispanic 21.5 (295)

Non-Hispanic 76.9 (1053)
Income - less than $81k (median) %, (n) 52.4 (718)
Primary Caregiver Education - Bachelor’s Degree or Higher %, (n) | 45.6 (624)

46.8 (13.23)

46.1 (354)
51.4 (395)

5.7 (44)
16.5 (127)
1.6 (12)
1.7 (13)
81.0 (622)
1.3 (10)

8.1(62)
89.5 (687)
46.1 (354)
60.7 (466)

Note: Means and SDs reported for continuous data. Percentages and 7 reported for categorical data.
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