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1 | INTRODUCTION

Irritability is a dispositional tendency toward anger and frustration
that exists on a normal:abnormal spectrum (Brotman et al., 2017;
Wakschlag et al., 2012). Clinically salient irritability is frequent,
dysregulated, and disproportionate to context, and includes both
persistent sullen or grouchy mood and temper tantrum elements
(Leibenluft, 2017; Wakschlag et al., 2012). Clinically significant irri-
tability in children can have both short- and long-term negative im-
pacts on socioemotional functioning (Evans et al., 2017; Klein
et al., 2021; Leibenluft, 2017; Wiggins, Urefa Rosario, et al., 2023).
These patterns are evident in toddlers and preschoolers, with pre-
dictive utility for internalizing and externalizing symptoms and dis-
orders, poorer peer functioning, poorer physical health, and
increased risk for antidepressant and educational service use in
adolescence (Finlay-Jones et al., 2023; Sorcher et al., 2022; Waks-
chlag et al., 2018). Irritability is the one of the most common con-
cerns of parents who seek psychological evaluations for their
children (Collishaw et al., 2010; Evans et al., 2022; Wakschlag
et al., 2023). Given the centrality and long-term impact of early
childhood irritability and the fact that multi-method assessment is a
gold standard, elucidating the import of their informant/method
patterns is an important next step to advancing clinical applications
which are nascent (Wiggins, Roy, et al., 2023).

Research on the assessment of pediatric irritability has advanced
dramatically in the past 20 years, including the development of
parent-reported surveys and interviews as well as observer-rated
assessments that reliably measure irritability (Egger et al., 2006;
Roy & Comer, 2020; Wakschlag et al., 2020). The Multidimensional
Assessment Profile Scales-Temper Loss (MAPS-TL; Wiggins, Urefa
Rosario, et al., 2023) (formerly known as the Multidimensional
Assessment Profile Disruptive Behavior [MAP-DB; Woakschlag
et al., 2015]), is a developmentally-specified parent report survey of
young children's irritability that characterizes the normal:abnormal
spectrum of irritability across mood, behavior, and context, and uses
frequencies to increase reporting precision (Wakschlag et al., 2018).
The Preschool Age Psychiatric Assessment (PAPA; Egger et al., 2006)
is a symptom based structured Diagnostic and Statical Manual
(DSM)-oriented interview with the parent, which allows for inter-
viewer probing. As irritability is a transdiagnostic indicator of both
internalizing and externalizing syndromes, Dougherty et al. derived a
clinical irritability symptom indicator from multiple syndromes
assessed on the PAPA (Dougherty et al., 2020). This greater depth of
the interview is intensive by cost and training requirements.
Furthermore, the PAPA irritability score is a symptom count that
considers more extreme behaviors indicative of clinical significance,
and thus the PAPA irritability score may not provide as useful in-
formation on children with subclinical irritability (Dougherty
et al., 2020; Wakschlag et al., 2012). In contrast, the Disruptive
Behavior Diagnostic Observation Schedule (DBDOS; Wakschlag,
Briggs-Gowan, et al., 2008) Anger Modulation factor is a standard-
ized reviewer based set of ordinal codes derived from a

developmentally-based diagnostic observation by trained coders that

uses “presses” to efficiently elicit variation in how young children
regulate mood and behavior across motivational and interactional
contexts (Wakschlag, Hill, et al., 2008). This approach enables direct
observation and ratings of behaviors of interest during interactions
with caregivers and an examiner. However, the DB-DOS requires
trained personnel, sufficient lab space, and post observation rigorous
coding (Petitclerc et al., 2015), although it has recently been vali-
dated for remote administration (Krogh-Jespersen et al., 2022).
Further, though the DB-DOS is a well validated measure, it assesses
irritability within a standardized, lab-based setting compared to the
more naturalistic ratings provided by parents; this may introduce an
additional source of measurement variation. Of note, all measures
considered were specifically developed for the early childhood and
are not merely “downward” extensions of measures first developed
based on expressions at older ages. Since these methods all take
different approaches and informants to measure irritability, it is ex-
pected that different components of child irritability would be
observed across measures. However, it is unclear what the pattern
among measures means for the prognosis, presentation, tailored
intervention, and outcomes in irritable children. There is also no
guidance as for whom and when these different measurement levels
have utility, and there has not been systematic cross-method eval-
uation within the context of pragmatic considerations (Morris
et al., 2020). The present paper is a first step toward addressing these
gaps via examination of multi-method, multi-informant profiles and
their clinical predictive utility and represents a step toward ulti-
mately determining diagnostic utility within a clinical context, an
important future goal.

Current recommendations are to assess child psychopathology
from multiple points of view, including multiple adult informants (e.g.,
parents, clinicians, teachers) and various methods (e.g., interview,
survey, observation; Achenbach, 2006; Briggs-Gowan et al., 2016);
however, correlations between adult raters of children's symptoms
are, on average, low-to-moderate (Achenbach et al., 1987). With
regard to irritability, in older samples, parents of preadolescent and
adolescent youths with anxiety reported lower irritability versus
their child's reports (Stoddard et al., 2014), and oppositional defiant
and disruptive mood dysregulation disorders in youths ages 6-21
were associated with higher parent-reported irritability (Mallidi
et al., 2023). Researchers have shown that disagreement among
measures and reporters likely reflect contextual variation (e.g., dif-
ferences in behaviors at school or home) and differences in percep-
tions of the behaviors they are reporting (De Los Reyes, 2011; De Los
Reyes & Epkins, 2023; Dirks et al., 2012). These varying informant-
method patterns from child psychopathology assessments provide
clinically-relevant information regarding concurrent functional
impairment or additional symptoms (Augenstein et al., 2022; Lerner
et al, 2017) and predict longitudinal youth outcomes (Makol
et al, 2019). For example, examiner's observations of preschool
disruptive behaviors in parent and examiner contexts aligned with
parent- and teacher-reported irritability, respectively (De Los Reyes
et al., 2009). Moreover, father-reported child problem behaviors at

age 3 predicted internalizing symptoms at age 5, and mother-,



PARKER ET AL

WILEY__|__3°f%

father-, teacher-, and clinician-reported problem behaviors inde-
pendently predicted problem behaviors at age 5, though clinician
ratings did not contribute significantly above and beyond other raters
(Kerr et al., 2007). Thus, differences in reporting are not only ex-
pected due to differences in perspectives, such as parents, teachers,
and clinicians, but these patterns may also be informative in char-
acterizing concurrent and future clinical outcomes.

In this emerging work on informant method patterns, in pediatric
irritability, little work has been done to characterize informant/
method patterns, particularly moving beyond agreement/disagree-
ment, nor have such patterns been examined in relation to longitu-
dinal outcomes. The first goal of the current study is to characterize
informant method patterns in irritability measures during preschool
age, a key period when tantrums are common yet clinically significant
irritability is robustly predictive of later internalizing and external-
izing symptoms (Stringaris et al., 2009; Vidal-Ribas et al., 2016). Our
second goal is to examine the ways that such informant method
patterns may be meaningful, evaluating the extent to which the
patterns of irritability observed among informants/methods of
assessment in preschool aged children relate to concurrent psycho-
social functioning, including protective factors, global functioning,
and mental health syndromes. We also examine whether such
informant method patterns predict these psychosocial domains in
follow-ups in early school age and preadolescence. Although inves-
tigation of the predictive value of informant method patterns is
necessarily limited by the potential shared variance (e.g., parent
report at one time point correlating more with parent report than, for
example, clinician-report at a future timepoint), this is an important
first step in understanding how consideration of multi-method, multi-

informant measurement of irritability may improve prediction.

2 | METHODS

2.1 | Participants

The current study uses data from the Multidimensional Assessment
of Preschoolers Study (MAPS; Wakschlag et al., 2015). Participants
(N = 425) were recruited from pediatric clinics across the greater
Chicago area, oversampling for young children with disruptive
behavior and a history of parental intimate partner violence (for a
review of the MAPS study, see Wiggins, Roy, et al., 2023). Eligibility
criteria included no significant developmental delays and an English-
speaking mother. The children were assessed at multiple time points
from preschool age through preadolescence (preschool age: M
[SD] = 4.66 [0.85] years; early school age: M [SD] = 7.47 [0.88];
preadolescence age: M [SD] = 9.24 [0.77]). See Table 1 for full de-
mographic information. The percentage of participants with complete
data at early school age ranged from 65.53% to 72.47% across
measures, and at preadolescence ranged from 69.41% to 71.29%
across measures. Sociodemographic factors measured at baseline,
such as gender, race/ethnicity, and poverty status (as measured by

annual household income and household size using federal poverty

guidelines as well as receipt of Temporary Assistance for Needy
Families services), did not differ after attrition, ps > 0.107.

All procedures were approved by Northwestern University
Feinberg School of Medicine institutional review boards. Parents
provided written permission, and children provided assent.

2.2 | Measures

2.2.1 | Measures of preschool age irritability
Parent-reported survey: MAP-DB Temper Loss Scale

Mothers rated their child's irritability on 22-items for the MAPS-TL
(Temper Loss; Wakschlag et al., 2014; Wakschlag et al., 2015). Par-
ents reported on the occurrence of child behavior (including tan-
trums and irritability mood) using actual frequencies rather than
judgment of frequency (e.g., “never,” sometimes) to improve accuracy
of parent reporting across multiple motivational and interactional
contexts. Items range from normative misbehaviors (e.g., having a
tantrum during daily routines) to severe, uncommon behaviors (e.g.,
having a tantrum “out of the blue”; “staying angry a long time”). The
Multidimensional Assessment Profile Scales-Temper Loss (MAPS-TL)
has good reliability, a = 0.97.

Parent-reported interview: PAPA Irritability Index Score

The Preschool Age Psychiatric Assessment (PAPA: Egger et al., 2006)
is a parent-based structured interview for children between the ages
of 2 and 6. The PAPA Irritability Index Score (Dougherty et al., 2013)
is a 6-item scale which is derived from irritability symptoms across
various sections of the PAPA and has good internal consistency
(a = 0.73) and moderate stability from age 3 to age 6 (Dougherty
et al, 2013). The six PAPA-derived irritability items include
irritability-related symptoms, such as temper tantrums and being
easily frustrated. Items cover the past 3 months of the child's life and
are subsequently rated by the interviewer based on the intensity,
frequency, and duration of each symptom.

Observer-rated irritability: DB-DOS

Trained raters coded children's regulation of irritability across the
multiple contexts of the DB-DOS via the Anger Modulation codes
(Wakschlag, Briggs-Gowan, et al., 2008). The DB-DOS is a stan-
dardized diagnostic observation specifically designed to distinguish
normative variation from behaviors of clinical concern. The DB-DOS
is a 50-min observation in a laboratory setting that consists of two
different interactional contexts: one with a parent present and one
with an examiner. These enable coding of child regulation of irrita-
bility with both a familiar and unfamiliar adult, across similar presses.
Presses are designed tasks intended to efficiently elicit clinically
salient behaviors, including compliance “do” and “don't,” cleanup,
withdrawal of attention, social play, and frustration tasks (Wakschlag
et al., 2005). Behaviors observed during the DB-DOS are rated using
a clinical continuum: normative behavior (0), normative misbehavior
(1), behavior of concern (2), and atypical behavior (3). The DB-DOS
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TABLE 1 Sample demographic information by profile group.

Profile group

Total sample Low all
N [%] 425 [100%] 182 [43%] 101 [24%]

Sex (N [%])

Male 208 [49%] 88 [48%] 49 [49%]

Female 217 [51%] 94 [52%] 52 [51%]
Race (N [%])

Black/African 212 [50%] 88 [49%] 53 [52%]

American

Hispanic/Latino 127 [30%] 66 [36%] 22 [22%]

White 79 [18%] 24 [13%] 25 [25%]

Other 7 [2%] 4 [2%] 1[1%]
Poverty status (N [%)])

Poor 209 [49%] 91 [50%] 40 [40%]

Non-poor 216 [51%] 91 [50%] 61 [60%]
Age (M [SD])

Preschool age 455[0.81] 4.85[0.86] 4.63[0.80]

Early school age 7.40[0.82] 7.60[0.92] 7.39[0.88]

Preadolescence 9.22[0.69] 9.29 [0.74] 9.23[0.75]

High observation with examiner® High all

High parent Very high parent
report® report®
33 [8%] 83 [19%] 26 [6%]
21[64%] 35 [42%] 15 [58%]
12 [36%] 48 [58%] 11 [42%]
16 [49%] 41 [50%] 14 [54%]
8 [24%] 26 [31%) 5 [19%]
8 [24%] 15[18%] 7 [27%)
1 [3%] 1[1%] 0 [0%]
17 [52%] 41 [49%] 20 [77%]
16 [48%] 42 [51%] 6 [23%]
4.18 [0.74] 4.48 [0.80] 4,61 [0.84]
7.39 [0.84] 7.32[0.81] 7.30 [0.64]
9.22 [0.80] 9.15[0.63] 9.20 [0.55]

Abbreviations: DB-DOS, Disruptive Behavior Diagnostic Observation Schedule; MAPS-TL, Multidimensional Assessment Profile Scales-Temper Loss;

PAPA, Preschool Age Psychiatric Assessment.

2Observation are parallel standardized ratings of the DB-DOS Anger Modulation Factor during interactions with parent and with examiner on the

DB-DOS.

bParent-reported PAPA-Derived Irritability Index, and the MAPS-TL parent survey.

has good internal consistency (@ = 0.87-0.92) and interrater reli-
ability (ICC = 0.91; Petitclerc et al., 2015), and is sensitive to inter-
vention effects (Lind et al., 2014).

2.2.2 | Psychosocial domains

We examined potential differences in three domains, protective
factors, global functioning, and mental health syndromes, based
on informant method patterns (see Table 2). Detailed psychom-
etric information on the measures is available in Supporting
Information S1.

Internalizing symptoms (depressive, anxious symptoms) were
examined at all timepoints. Externalizing symptoms, including oppo-
sitional defiant and conduct symptoms, were examined at the early
school age and preadolescent timepoints, and attention-deficit hy-
peractivity (ADHD) symptoms were examined at the preadolescent
timepoint. No concurrent analyses on externalizing symptoms were
conducted at baseline due to overlap between irritability and
externalizing symptom measurements. Moreover, we included
trauma symptoms at all timepoints given the high overlap between
irritability and trauma reactions (Durham et al., 2018). While we had

this specific focus for the mental health syndromes, we also included
a global functioning measure at all timepoints to capture other ways
irritability may have impaired children. In addition, we included
protective factors during preschool age, as they have relevance for
potential intervention points. We examined psychosocial domains
both concurrently (preschool age) and as children aged (early school
age and preadolescent) to examine whether such differences in these
psychosocial functioning based on informant method patterns
showed developmental patterning. To in part mitigate shared method
variance, we included other reporters as available (e.g., parent report
for most measures and child report for mental health, which was

available at the early school age timepoint).

2.3 | Analysis

A latent profile analysis (LPA) was conducted in Mplus using the
MAPS-TL, the PAPA Irritability Index Score, and the two DB-DOS
Anger Modulation Scores (with a parent present and with an
examiner present) to identify data driven informant method pat-
terns in preschool irritability. A model was chosen based on the
interpretability of the classes and comprehensive consideration of
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relevant fit indices, including the Akaike Information Criterion (AIC;
Akaike, 1998), the (BIC;
Schwartz, 1978), and the sample size adjusted Bayesian Information

Bayesian Information Criterion
Criterion (SSABIC; Sclove, 1987), where smaller values indicate
better fit. In addition, the Lo-Mendell-Rubin Likelihood Ratio Test
(LMR-LRT; Lo et al., 2001), which measures the information gained
with the addition of a class; entropy, which measure the stability of
the classes; and class size, including minimum class size of 5% for
robustness, were also considered. Maximum likelihood was used to
address missing data in the LPA given its robustness of missing data
up to 50% (Burchinal et al., 2006).

The irritability pattern groups from the LPA were then used to
characterize the children's psychosocial functioning in the three do-
mains (protective factors, global functioning, mental health syn-
dromes) at preschool age and to predict psychosocial functioning
(global functioning, mental health syndromes) of the children at early
school age and preadolescence follow-ups using ANOVA tests in R
(Version 4.3; R Core Team, 2023). All available data were used for
these analyses. All p-values reflect false discovery rate correction,
applied at each timepoint (i.e., preschool, early school age, and

preadolescence).

TABLE 2 Psychosocial outcome measures.?

3 | RESULTS

3.1 | Irritability measures

As seen in Table 3, cross-method correlations were aligned with
method variance. The most highly correlated indicators were those
which relied on parent report, although these were two different
methods—that is, survey and interview (MAPS-TL and the PAPA Ir-
ritability Index Score). The two contexts of the rated observed irri-
tability (DB-DOS Anger Parent Context and DB-DOS Anger
Examiner Context scores) were moderately correlated with each
other. The parent report measures of irritability (MAPS-TL and the
PAPA Irritability Index Score) were also correlated with the DB-DOS
Anger Parent Context scores, though they were not correlated with
the DB-DOS Anger Examiner Context scores, which also aligns with
method variance related to child behavior with parent. This shows
that, while within-informant and within-method measures are
moderately-to-highly correlated with each other, there is lower
agreement across different informants and methods. Furthermore,
even among the most correlated measures, much variance among

measures remains unexplained.

Domain Measure Subscales Reporter Time points
Protective The Devereux Early Childhood Assessment Attachment, initiative skills Parent Preschool age
factors (DECA; LeBuffe & Naglieri, 1999)
Global Children's Global Assessment Scale (CGAS;  Global functioning Interviewer Preschool age, early
functioning Shaffer et al., 1983) school age,
preadolescence
Mental health Trauma Symptom Checklist (TSCYC; Briere  Trauma Parent Preschool age, early
syndromes et al,, 2001) school age,
preadolescence
Infant-Toddler Social and Emotional Depressive, anxiety (generalized, separation) Parent Preschool age
Assessment (ITSEA; Carter et al., 2003)
Berkeley Puppet Interview (BPI; Ablow Depressive, anxiety (generalized, separation), Youth Early school age
et al,, 1999; Measelle et al., 1998) conduct, oppositional defiant
The Schedule for Affective Disorders and Depressive, anxiety (generalized, separation), Parent Preadolescence
Schizophrenia for School Age Children (K- attention-deficit hyperactivity conduct,
SADS; Ambrosini, 2000) oppositional defiant
2See Supporting Information S1 for details.
TABLE 3 Correlation among
S M SD 1 2 3 4
irritability measures.
1. MAPS-TL 21.11 19.27 -
2. PAPA derived irritability 1.44 1.79 0.68*** -
3. DB-DOS anger parent context -0.11 2.02 0.17** 0.12* -
4. DB-DOS anger examiner context -0.01 121 0.05 <0.01 0.34*** =

Abbreviations: DB-DOS, Disruptive Behavior Diagnostic Observation Schedule; MAPS-TL,
Multidimensional Assessment Profile Scales-Temper Loss; PAPA, Preschool Age Psychiatric

Assessment.

*p < 0.05, **p < 0.01, **p < 0.001.
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3.2 | Latent class analysis of irritability measures
Model fit indices are shown in Table 4. Entropy was acceptable for all
models. While LMR-LRT supported a four-class model, the percent-
age of the smallest class was very low (3%). Because AIC, BIC, and
SSABIC favored five classes, a five-class model was chosen.

As seen in Figure 1, the class comprising of the largest proportion
of children (n = 182, 42.82% of participants) was characterized by
being low on all measures of irritability (Low All). The second largest
class (n = 101, 23.77% of participants) was characterized by high
observed irritability in the DB-DOS Examiner context but low parent
reported irritability on survey and interview measures of irritability
(High Observation with Examiner). An additional class (n = 33, 7.77%
of participants) scored high in both observed and parent-reported

TABLE 4 Fit measures for latent class analysis.

Number of classes AIC BIC SSABIC

2 8072.440 8125.117 8083.864
3 7947.125 8020.063 7962.942
4 7890.838 7984.036 7911.049
5 7839.517 7952.976 7864.122
6 7536.411 7670.130 7565.409

Note; The bold indicates the chosen model.

survey and interview irritability (High All). Another class, High
Parent Report (n = 83, 19.53% of participants), was characterized by
high PAPA and MAPS-TL, but low DB-DOS observed irritability
scores. Finally, the smallest class, Very High Parent Report (n = 26,
6.12% of participants), was characterized by very high MAPS-TL and
PAPA scores, but low observed irritability in the DB-DOS.
Irritability pattern groups did not significantly differ by sex,
X?(4) = 521, p = 0.267, nor race/ethnicity, X3(12) = 14.40,
p = 0.276. However, at preschool age, the Low All group was
significantly older than the High All, p < 0.001, by an average of
8 months, and the High Parent Report groups, p = 0.007, by
approximately 4 months (omnibus: F(4, 420) = 6.20, p < 0.001).
Furthermore, the Very High Parent Report group was more likely to

be in poverty than the High Observation with Examiner, p = 0.001

Lo-Mendell-Rubin
adjusted LRT test

Entropy Value p % of smallest class
0.863 297.38 <0.001 24%
0.901 130.986 0.003 6%
0.944 64.166 0.003 3%
0.849 59.359 0.357 6%
0.978 295.696 0.107 3%

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; LRT, Likelihood Ratio Test; SSABIC, sample size adjusted

Bayesian Information Criterion.

L
N w

=
3]

Z-Scores for Irritability Measures
=

4 “ Ii 1
T L I

0.5
-0.5 ll l x
5
-1
Low All (n =183; High Observation High All (n = 33; High Parent Very High Parent
42.82%) (n=101; 23.77%) 7.77%) Report (n = 83; Report (n = 26;
19.53%) 6.12%)
H MAPS-TL M PAPA Derived Irritability Index

m DB-DOS Anger Parent Context Score

FIGURE 1

DB-DOS Anger Examiner Context Score

Irritability characterization of LPA groups. Irritability scores for each latent class. DB-DOS, Disruptive Behavior Diagnostic

Observation Schedule; LPA, latent profile analysis; MAPS-TL, Multidimensional Assessment Scales-Temper Loss; PAPA, Preschool Age
Psychiatric Assessment. Percentages refer to total percent of sample in each LPA group. Error bars represent standard errors.
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(omnibus: X?(4) = 8.34, p = 0.019). Because of this, additional an-
alyses were conducted adjusting for preschool age and poverty
status to evaluate the impact on results. The results presented
below remained significant after adjusting for age and poverty
status. For full results, see Supporting Information S1. Other post-
hoc comparisons of irritability pattern groups on age and poverty
status were not significant.

3.3 | Predicting psychosocial domains using
irritability pattern groups

Psychosocial domains were predicted using the irritability pattern

groups through ANOVA. For any significant omnibus tests, follow-up

tests were performed to examine (1) the difference between the
expected low irritability and elevated irritability pattern groups and
(2) the differences among the elevated irritability groups. Only ana-
lyses with significant follow-up tests are reported in text, see Table 5
for full results.

3.3.1 | Preschool age concurrent

Omnibus results

The irritability pattern groups were used to predict mental health at
preschool age (Table 5). At preschool age, irritability group signifi-
cantly distinguished children with differing global functioning, pro-
tective factors, and mental health symptoms.

TABLE 5 Differences between irritability pattern groups and global functioning, protective factors, and mental health measures.

95% ClI of n?

Time point Domain Measure Scale F df p n? Low High
Preschool Global functioning CGAS Global functioning 11.48 4, 388 <0.001 0.11 0.05 0.16
Protective factors DECA Attachment 7.72 4, 400 <0.001 0.07 0.03 0.12
Initiative skills 6.99 4, 400 <0.001 0.07 0.02 0.11
Mental health syndromes ITSEA Depressive 9.42 4, 418 <0.001 0.08 0.03 0.13
Anxiety
General 5.01 4,416 0.002 0.05 0.01 0.08
Separation 13.44 4,418 <0.001 0.11 0.06 0.17
TSC Trauma 13.14 4,271 <0.001 0.16 0.08 0.23
School age Global functioning CGAS Global functioning 6.40 4, 282 0.001 0.08 0.02 0.14
Mental health syndromes BPI Depressive 0.25 4,295 0.999 0.00 0.00 0.01
Anxiety
General 0.78 4, 303 0.864 0.01 0.00 0.03
Separation 1.22 4,295 0.672 0.02 0.00 0.04
Conduct 0.36 4,293 0.999 0.01 0.00 0.02
Oppositional defiant 2.90 4, 296 0.443 0.04 0.00 0.08
TSC Trauma 7.53 4, 289 <0.001 0.09 0.03 0.15
Preadolescence Global functioning CGAS Global functioning 5.54 4, 290 0.001 0.07 0.02 0.12
Mental health syndromes K-SADS Depressive 3.99 4,293 0.010 0.05 0.01 0.10
Anxiety
General 6.26 4, 290 <0.001 0.08 0.02 0.13
Separation 17.07 4,297 <0.001 0.19 0.11 0.26
Conduct 7.60 4,298 0.031 0.09 0.03 0.15
Oppositional defiant 16.66 4, 298 <0.001 0.18 0.10 0.25
ADHD 6.00 4, 297 0.007 0.08 0.02 0.13
TSC Trauma 7.22 4,298 <0.001 0.09 0.03 0.14

Note: The CGAS is a clinician-report measure. The TSC, K-SADS, DECA, and ITSEA are parent report measures. The BPI is a youth-report measure.
p-values were corrected by time point including the post-hoc tests using the FDR correction.

Abbreviations: ADHD, attention-deficit hyperactivity; BPI, Berkeley Puppet Interview; CGAS, Children"s Global Assessment Scale; DECA, Devereux

Early Childhood Assessment; FDR, false discovery rate; ITSEA, Infant-Toddler Social and Emotional Assessment; K-SADS, Schedule for Affective
Disorders and Schizophrenia for School Age Children; TSC, Trauma Symptom Checklist.
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Low versus elevated irritability at preschool age

As seen in Table 6, compared to the Low All group, the High All,
High Parent Report, and Very High Parent Report groups had
significantly higher concurrent separation anxiety (p = 0.011,
d = 0.50; p < 0001, d = 0.57; p < 0001, d = 1.25; respectively),
lower global functioning (p = 0.004, d = -0.57; p = 0.005,
d = -0.44; p < 0.001, d = —1.05; respectively), and higher concur-
rent child trauma symptoms, (p = 0.004, d = 0.75; p = 0.038,
d =0.51; p < 0.001, d = 0.99; respectively). Furthermore, compared
to the Low All group, the High All and Very High Parent Report
groups had lower initiative skills (p = 0.009, d = -0.54; p < 0.001,
d = —0.83; respectively). The Very High Parent Report group had
higher concurrent generalized anxiety symptoms (p < 0.001,
d = 0.82), higher depressive symptoms, (p < 0.001, d = 0.85), and
lower attachment, (p < 0.001, d = -0.76), than the Low All group.
There were no significant differences between the Low All and High

Observation with Examiner groups.

Comparing high parent-reported irritability groups at preschool age
Because the High Observation with Examiner group scored largely
the same as the Low All group on these measures, for simplicity,

the High Observation with Examiner group is not included within

the presented high irritability group comparisons, though they
for the

High Observation with Examiner group results, see Supporting

were included in analyses and p-value corrections;
Information S1.

As seen in Table 7, within the high irritability groups, compared
to the High All and High Parent Report groups, the Very High Parent
Report group had lower concurrent global functioning (p = 0.019,
d = -0.56; p < 0.001, d = —-0.75), higher child trauma symptoms
(p =0.003,d =0.57; p < 0.001, d = 0.80), higher generalized anxiety
(p = 0.039,d = 0.52; p = 0.003, d = 0.68), higher separation anxiety
(p = 0.016,d = 0.63; p = 0.012, d = 0.59), higher depression symp-
toms (p = 0.015, d = 0.48; p = 0.002, d = 0.56), and lower attachment
(p = 0.038, d = —0.45; p < 0.001, d = —0.77). Further, compared to
the High Parent Report group, the Very High Parent had lower
initiative (p = 0.003, d = —0.66)

3.3.2 | Early school age follow up
Omnibus results
At the early school age follow up, irritability pattern group predicted

trauma symptoms and global functioning (Table 5).

TABLE 6 Characteristics of elevated irritability groups versus low all group.

Time point Low all versus: High all

Preschool Higher levels of ...
Anxiety
Trauma

Lower levels of...

Initiative skills

Global functioning

Early school age Lower levels of...

Global functioning

Preadolescence Lower levels of...

Global functioning

High parent report Very high parent report

Higher levels of ... Higher levels of ...

Anxiety Anxiety
Trauma Trauma
Lower levels of... Depression

Global functioning Lower levels of...
Attachment
Initiative skills
Global functioning

No differences Higher levels of...
Trauma

Lower levels of...
Global functioning

Higher levels of... Higher levels of...

Anxiety Depression
Oppositional defiant Anxiety
ADHD Trauma

Lower levels of... Oppositional defiant

Global functioning ADHD
Conduct

Lower global functioning

Note: p-values were corrected by time point with omnibus tests using the FDR correction.

Abbreviations: ADHD, attention-deficit hyperactivity; FDR, false discovery rate.
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TABLE 7 Comparison among high parent-reported irritability groups.

Time point Very high parent report > high all

Preschool Worse global functioning
Lower attachment
Trauma symptoms
Depressive

Anxiety

Early school age No differences
Preadolescence Depressive

Anxiety
Oppositional defiant
Conduct

Trauma symptoms

ADHD

Very high parent report > high parent report
Worse global functioning

Lower attachment

Lower initiative skills

Trauma symptoms

Depressive

Anxiety

Trauma symptoms

Depressive

Anxiety

Oppositional defiant
Conduct

Trauma symptoms

WILEY__|__%°f%

High all > high parent report

No differences

No differences

No differences

Worse Global functioning

Note: p-values were corrected by time point with omnibus tests using the FDR correction.

Abbreviations: ADHD, attention-deficit hyperactivity; FDR, false discovery rate.

Low versus elevated irritability at early school age

As seen in Table 6, compared to the Low All group, the Very High
Parent Report group had higher trauma symptoms (p < 0.001,
d = 0.78). In addition, compared to the Low All group, the High All
and Very High Parent Report groups had lower global functioning
(p = 0.022,d = —-0.61; p = 0.003, d = —0.86). There were no signifi-
cant differences between the Low All and High Observation with

Examiner groups.

Comparing high parent-reported irritability groups at early school age
As seen in Table 7, within the high parent-reported irritability groups,
the Very High Parent Report group had higher trauma symptoms
than the High Parent Report group (p = 0.012, d = 0.51).

3.3.3 | Preadolescent follow up

Omnibus results

At the preadolescent follow up, irritability pattern group predicted
global functioning and mental health syndromes (Table 5).

Low versus elevated irritability at preadolescence

As seen in Table 6, the High All, High Parent Report, and Very High
Parent report groups had lower global functioning compared to
the Low All group (p = 0.044, d = -0.57; p = 0.039, d = -0.36;
p < 0.001, d = —0.75). Further, the High Parent Report and Very High
Parent Report groups had significantly higher generalized anxiety
symptoms (p = 0.008, d = 0.44; p < 0.001, d = 1.00), separation
anxiety symptoms (p = 0.043, d = 0.37; p < 0.001, d = 1.07), oppo-
sitional defiant symptoms (p < 0.001, d = 0.65; p < 0.001, d = 1.50)

and ADHD symptoms (p = 0.004, d = —0.48; p < 0.001, d = 0.92) than
the Low All group. Compared to the Low All group, the Very High
Parent Report group also had higher trauma symptoms (p < 0.001,
d = 0.87), depression symptoms (p = 0.002, d = 0.71), and conduct
symptoms (p < 0.001, d = 0.63). There were no significant differences

between the Low All and High Observation with Examiner groups.

Comparing high parent-reported irritability groups at preadolescence
As seen in Table 7, within the high parent-reported irritability groups,
the Very High Parent Report group had lower global functioning
(p =0.035, d = —0.48) than the High Parent Report group. In addition,
the Very High Parent Report group had higher trauma symptoms
(b < 0.001, d = 0.78; p < 0.001, d = 0.61), generalized anxiety
symptoms (p = 0.010, d = 0.86; p = 0.035, d = 0.51), separation
anxiety symptoms (p < 0.001, d = 1.12; p < 0.001, d = 0.78),
depression symptoms (p = 0.002, d = 1.00; p = 0.039, d = 0.44),
oppositional defiant symptoms (p < 0.001, d = 1.04; p < 0.001,
d = 0.78), and conduct symptoms (p < 0.001, d = 0.58; p = 0.001,
d = 0.42), than the High All and High Parent Report groups. Further,
the Very High Parent Report group had higher ADHD symptoms than
the High All group (p = 0.014, d = 0.72).

4 | DISCUSSION

Our results suggest that informant method patterns can be infor-
mative, providing evidence that considering information from multi-
ple sources may be necessary to predict anticipated problems and
prognoses for childhood irritability. To improve clinical utility
through parsimoniousness, we reduced individual scores from the
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four measures of preschool irritability to five common patterns
among subjects. Consolidating the data into useable patterns is
necessary so that providers can create individualized recommenda-
tions and effectively create treatment plans based on associated
symptoms and prognoses.

The results of this study support a two-tiered approach for
evaluating preschool children's irritability: parent report measures,
then observation. If a parent very highly endorses their child's irri-
tability on the parent-reported irritability measures (MAPS-TL and
PAPA, as in the Very High Parent Report group), the data show that
the child is at significant risk, regardless of their score on the DB-
DOS, making such additional observation unnecessary. Further-
more, if a parent's report of child irritability is low (low score on
MAPS-TL and PAPA in Low All and High Observation with Examiner
groups), then the data do not suggest significant levels of future
impairment, regardless of their DB-DOS Examiner Context score,
and thus further evaluation through observation is not warranted.
However, if parent-reported irritability is only moderately elevated
(High Parent Report, High All), then the DB-DOS Examiner Context
can provide useful information. In this case, if the DB-DOS is also
elevated (High All), the data suggest that there may be concurrent
co-occurring mental health problems to assess. However, if the DB-
DOS Examiner Context score is not elevated (High Parent Report),
the data suggest that children may develop psychosocial impairments
later on, even if they are not showing other concurrent symptom-
atology in preschool age.

Through reducing the data to latent classes, our results identify a
few common patterns of child irritability, distinguishing between low
irritability (Low All), transient irritability (High Observation with
Examiner), and persistent, clinically significant, irritability (High All,
High Parent Report, Very High Parent Report). While the DSM does
not have a developmental definition nor guidance around irritability
at preschool age, recent work has shown that misbehavior that could
comprise a chronic, severe irritability syndrome is distinguishable in
preschool age (Wakschlag et al., 2012; Wiggins et al., 2021). Identi-
fying which misbehavior is transient and what is indicative of clini-
cally significant problems is necessary to form early interventions for
irritability during a time of peak neuroplasticity (Wakschlag
et al., 2018). This paper adds to the growing body of evidence that,
unlike the common “belief” that the high prevalence of misbehavior in
preschool age makes the normal:abnormal distinction impossible, it is
indeed possible to distinguish between transient and clinically sig-
nificant irritability in preschool (Wiggins et al., 2018, 2021). Here we
show that combining information from different measures can add to
the precision of this determination. This study suggests that if a
examiner observes irritability through a snapshot, yet the parent
does not report a long history of irritability, then the irritability is
likely transient, and the child's prognosis is better, versus children
whose parents reported a history of irritability.

There were several limitations of this study. First, while the re-
sults of this study support that the Very High Parent Report group
had continued impairment, it is important to note that only parent

report is being used to assess preadolescent mental health outcomes.

As previous research has shown that informants with similar posi-
tions are more highly correlated (e.g., parent and parent), informants
may also be more correlated with themselves across time. That is, if
observed, but not parent reported, irritability is elevated at baseline,
it could be that observation-based measures of symptomatology
would have been elevated at follow-ups as well. This potential for
shared method variance is inherent in this type of research, as it is
challenging to include assessments not influenced by the reporter.
However, future research should characterize these profiles across a
greater variety of informants and modes of assessment. Second, this
study relied on parent reports and observers' ratings of preschool
irritability, limiting the contexts of measured irritability. Future
research incorporating teachers' ratings into profile creation may
allow for a more comprehensive measurement of preschool irrita-
bility; however, at preschool age many children are not enrolled in
outside care, and thus teacher report is not always available. Third,
the oldest group in this study is preadolescent. As many mental
health problems emerge during adolescence, future research should
examine further into adolescence/young adulthood to examine
whether preschool irritability patterns are predictive of adolescent or
adult psychopathology. Finally, while the overall sample size was 425,
small sizes of the High All (n = 33) and Very High Parent Report
(n = 28) groups limit the power to identify group differences between
youth with high levels of preschool age irritability. Focused over-
sampling of these subgroups should be implemented to provide
additional insight into how informant method patterns of preschool
age irritability may be used to assess the risk for development of
internalizing and externalizing symptoms.

Overall, while observed and parent reported measures of irri-
tability had low correlation, informants and methods, combined,
contributed to create informative and predictive classes of child
irritability. These irritability pattern groups predicted future mental
health concerns and suggest that severity of symptoms and when
problems emerge may be forecasted by differences among these
informant-method patterns. The results suggest that parent reports
of irritability, both through interviews and surveys, are reliable and
important indicators of future problems, and observations may
provide additional insight when parent reports are not clear. Future
research should examine how these profiles of observation and
parent informed reports can be used to facilitate early interven-
tion and improve long term outcomes associated with elevated

irritability.
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