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Abstract

Objective: The DSM’s disruptive mood dysregulation disorder (DMDD), characterized by 

severe, chronic irritability, currently excludes children <6 years. However, capitalizing on a 

burgeoning developmental science base to differentiate clinically salient irritability in young 

children may enable earlier identification. Our objective was to advance an empirically-derived 

framework for early childhood DMDD (EC-DMDD) by (1) modeling and validating DMDD 

patterns in early childhood and (2) generating clinically informative, optimized behaviors with 

thresholds.

Method: Data (N=425) were from three longitudinal assessments of the MAPS Study, spanning 

preschool (Ms=4.7 and 5.5 years) to early school age (M=6.8 years). The Multidimensional 

Assessment Profile of Disruptive Behavior (MAP-DB) Temper Loss scale captured irritability, and 

Family Life Impairment Scale (FLIS) assessed cross-domain impairment at the preschool 
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timepoints and the K-SADS was used to assess clinical status at early school age. Latent transition 

analyses differentiated children with EC-DMDD from those with low, transient, or non-impairing 

irritability.

Results: Developmental patterning of irritability proved important for normal:abnormal 

differentiation. 27% of children had initially high irritability, but only two-thirds of these were 

persistently highly irritable. Thus, “false positives” based on a single screen would be substantial. 

Yet, “false negatives” are low, as <1% with baseline low irritability demonstrated later high 

irritability. Based on the sequential preschool age time points, 6.7% of children were identified 

with EC-DMDD, characterized by persistent irritability with pervasive impairment, similar to 

prevalence at older ages. Specific behaviors included low frustration tolerance; dysregulated, 

developmentally unexpectable tantrums; and sustained irritable mood, which sensitively (.85–.96) 

and specifically (.80–.91) identified EC-DMDD. EC-DMDD predicted irritability-related 

syndromes (DMDD, ODD) at early school-age better than downward extension of DSM DMDD 

criteria to preschool age.

Conclusion: These findings provide empirical thresholds for preschool-age clinical 

identification of DMDD patterns. The results lay the foundation for validation of DMDD in early 

childhood and inform revision of DSM criteria.
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Introduction

Irritability reflects a relative dispositional tendency to respond to frustration with temper 

tantrums/outbursts (i.e., phasic expressions) and/or to experience chronic/prolonged angry 

mood states (i.e., tonic irritability).1, 2 Disruptive mood dysregulation disorder (DMDD) in 

DSM-5 represents a major advance to encapsulate severe, impairing, chronic irritability in a 

single syndrome.3 DSM-5 includes more developmental considerations than its 

predecessors, yet due to a lack of a science base when the DMDD diagnosis was being 

developed, and in keeping with conventions that clinical differentiation in young children is 

more unreliable due to the prevalence of normative misbehavior during this period,4 children 

<6 years are excluded from DMDD. This age exclusion is of particular concern, given the 

widely recognized importance of neurodevelopmental characterization and prevention at the 

earliest phase of the clinical sequence,5 as well as the predictive utility of early irritability 

for lifespan mental disorder.2, 6–8 Moreover, early childhood tantrums are a prominent 

parental concern to health professionals9 and are associated with significant impairment.10

Recent advances in measurement science that enable psychometric, clinical, and neural 

differentiation of normal vs. abnormal patterns of irritability at preschool ages warrants 

reconsideration of excluding children <6 years from DMDD.2, 10–12 Our prior work has 

demonstrated that normative irritability is distinguishable from impairing, pathological 

irritability in early childhood when the irritability is frequent, dysregulated, and occurs in 

developmentally unexpectable contexts.2, 10, 13–18 Corollary neural abnormalities have also 

been demonstrated in young children.2, 19
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Preliminary evidence supports the validity of DSM-5 DMDD criteria in early childhood 

when employing slightly higher thresholds than for older children using the PAPA.10, 20–22 

While promising, those thresholds merely “downwardly extend” current symptom 

thresholds, rather than determining the optimal behaviors and thresholds for sensitive and 

specific characterization during this age period. In addition, current DSM-5 DMDD criteria 

for children emphasizes extreme mood and outbursts and very high frequency thresholds at a 

single assessment time point (Table S1, available online);3 yet, this is adevelopmental, 

particularly as tantrums are ubiquitous in early childhood, and thresholds were not 

empirically derived.3, 13 Empirically deriving clinical parameters using developmentally 

sensitive measures is crucial for normal:abnormal differentiation in early childhood, a period 

marked by rapid growth and change.15, 23

Here, we take this work a step further via a novel developmental measurement science 

approach; this study is the first to empirically derive optimized criteria for early childhood 

DMDD (EC-DMDD), using data-driven analyses with multiple longitudinal assessments and 

developmentally-specified characterization of irritable behaviors in young children. 

Although MAPS (Multidimensional Assessment of Preschoolers Study) was not designed a 

priori to validate EC-DMDD, and secondary data analyses are inherently constrained,24 we 

here capitalize on this existing, early childhood sample with rich, longitudinal 

characterization of irritability as a first step towards generating empirical parameters for an 

EC-DMDD profile.

Because of the substantial variation in preschool age misbehavior and rapid change in self-

regulation capacity across early childhood,23 and evidence from our prior work in this 

sample indicating substantial intra-individual instability,15 we here test our hypothesis that 

requiring both longitudinal stability as well as pervasive impairment, i.e., impairment in 

multiple domains of functioning,10 will ensure that the transient elevations in irritability 

common to this developmental period will not be identified as false positives and thus will 

most validly represent EC-DMDD.2, 15 Moreover, we derive an empirically supported, 

optimized set of criteria (i.e., pinpointing the irritable behaviors that best differentiate 

atypical patterns at this age period) to describe the EC-DMDD profile and facilitate 

translation to clinical application. This additional step addresses a pressing need for studies 

to directly enable clinical application by providing parsimonious item sets that can be 

feasibly administered in the clinic and behavior-level thresholds for clinical decision-

making. Finally, as methodologic advances in characterization of irritability have not yet 

been applied within a pragmatic measurement framework,25, 26 we also synthesize findings 

to illustrate how a practical tool/algorithm structured for clinical utility may be generated. 

Thus, our aims are to: (1) derive and validate a stable pattern of dysregulated, impairing 

irritability in early childhood by (1a) identifying the EC-DMDD profile and (1b) 

characterizing the predictive validity of the EC-DMDD profile; and (2) generate clinically 

informative, optimized behaviors with thresholds towards clinical utility.
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Method

Participants

The present study utilizes data from three time points in the Multidimensional Assessment 

of Preschoolers (MAPS)15 longitudinal study (N=425), spanning preschool to early school 

age (T1: mean age=4.66 years, SD=.85; T2: mean=5.45 years, SD=.91; T3: mean=6.83 

years, SD=.85), clinically enriched for psychopathology risk via oversampling for child 

disruptive behavior and domestic violence.15 n=425 children at T1 and n=403 at T2 had 

irritability data, and n=388 had impairment data at both T1 and T2; analyses used available 

data (n=425 for latent class analysis with best practices for imputation, see Supplement 1, 

available online; n=388 for other analyses involving impairment, see Analytic Plan below). 

Data from 306 of the original 425 families who participated in a reassessment visit at early 

school age (T3) and had complete diagnostic data were included for follow-up of traditional 

DSM diagnoses at early school age. Children who did (n=306) vs. did not participate in the 

early school age visit (n=119) were similar in poverty status (χ2=0.46, df=1, p=.50), race/

ethnicity (χ2=3.65, df=3, p=.31), and baseline levels of irritability (t423=1.36, p=.18), but 

were more likely to be boys (χ 2=4.09, df=1, p=.043). Boys and girls did not differ in 

irritability at baseline (t423=0.84, p=.404), but there was a marginally significant trend for 

children in the “poor” group to have slightly higher baseline irritability (t423=1.93, p=.055). 

Additionally, an omnibus ANOVA showed overall differences among race/ethnicity groups 

on baseline irritability (F3,421=2.85, p=.037), although no post-hoc between-group 

comparisons were significant (all ps>.05, corrected). Subsequent predictive validity analyses 

controlled for poverty, race/ethnicity, and child sex. Participant characteristics are provided 

in Table 1.

Measures

Irritability—The Temper Loss scale of the Multidimensional Assessment Profile of 

Disruptive Behavior (MAP-DB)15, which has excellent psychometric properties and validity,
13 was administered at both preschool time points (T1, T2) to assess irritability in the past 

month. The 22 Temper Loss items comprise a range of irritable behavior, encompassing 

tantrums and mood, from mild, “normative” misbehaviors to rare, severe, “atypical” 

behaviors in young children. These are rated on an objective frequency scale, which has the 

advantage of generating frequency severity thresholds that can be translated to symptom cut-

offs.2 As described below, we utilized the MAP-DB Temper Loss factor for the latent 

transition analysis to define groups and the individual items for the frequency cutoffs for 

specific behaviors.

Impairment—The Family Life Impairment Scale (FLIS27), which has been validated in 

both clinical and nonclinical early childhood samples,28 was administered at T1 and T2 to 

assess whether children’s emotions and behavior were currently interfering with functioning 

in three domains: the child’s functioning, interactions with their family, or childcare 

(Cronbach’s α=.63–.81).15 Cross-domain impairment was defined as endorsing impairment 

in two or more FLIS domains based on our prior work.10
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DSM-based assessment of DMDD at preschool age—To test the predictive utility 

of our empirically-based parameters for an EC-DMDD profile relative to preschool modified 

DSM DMDD criteria (previously validated21), DMDD status based on DSM criteria 

(excluding the >6 years of age requirement and using prior studies’ higher frequency 

threshold (i.e., “every day”, to prevent over-identification,22 vs. 3 days/week as in DSM-5)21 

was ascertained at T1 using the Preschool Age Psychiatric Assessment (PAPA29), an 

interview with the parent, with the last 3 months as the primary period of recall. Inter-rater 

reliability was monitored on 20% of interviews, with κ ranging from .83–1.00 across PAPA 

diagnoses.

Clinical status at early school age—To evaluate predictive validity of the EC-DMDD 

profile, the Kiddie Schedule for Affective Disorders and Schizophrenia-Present and Lifetime 

Version (K-SADS-PL)30 was administered to parents at early school age to assess clinical 

status at this age (“present diagnoses” = beginning or continuing through the last 6 months) 

for all DSM-5 diagnoses that include irritability in the criteria15 (i.e., major depressive/

persistent depressive, attention deficit hyperactivity, and generalized anxiety disorders) and 

disruptive mood dysregulation and oppositional defiant (ODD) disorders, whose core feature 

is irritability. Subclinical and clinical cases for each diagnosis were combined in analyses, as 

our objective was to capture children with elevated symptoms across a risk spectrum. Inter-

rater reliability was κ=.79–1.0. Of note, to capture developmental expression of symptoms, 

developmentally-appropriate interview methods were used, i.e., the PAPA at preschool age 

and the K-SADS at early school age.

Analytic Plan

We generated parameters for EC-DMDD by first identifying and validating a pattern that 

reflects DMDD phenomenology in early childhood, then narrowing down the behavior set to 

those that are the most clinically informative and defining clinical cutoffs for those 

behaviors.

Step 1: Model and validate a stable pattern of dysregulated, impairing 
irritability in early childhood

1a: Identify EC-DMDD profile: We conceptualized EC-DMDD a priori as children with 

persistent, elevated irritability with persistent, pervasive impairment across the two 

timepoints. To identify elevated irritability sustained over time, we used a latent transition 

analysis, based on the Temper Loss factor, across the two preschool time points (T1, T2). 

Latent transition analysis defines classes at each time point, then groups individuals by how 

they change (or fail to change) from class to class over time. The best-fitting model (i.e., 

which/how many classes) is determined through fit indices (Akaike and Bayesian 

Information Criteria; AIC, BIC). This approach is advantageous because it is a data-driven 

method that allows the persistently severely irritable groups to emerge (i.e., being in the 

elevated irritability group(s) consistently over time).

1b: Predictive validity of EC-DMDD profile: We evaluated predictive validity of the EC-

DMDD profile for early school age DSM diagnoses using logistic regression with EC-

DMDD group membership as the predictor. The outcome variables were the presence (vs. 
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absence) of DMDD/ODD (combined due to the high overlap in irritability phenotype as the 

primary feature of both; all but one youth with DMDD also met criteria for ODD) or other 

irritability-related disorders at the T3 follow-up. We also contrasted predictive utility of the 

EC-DMDD profile to assessment at only one time point or single-domain impairment, as 

well as compared to DSM-based DMDD criteria. In addition, we tested the predictive 

validity of EC-DMDD for early school age DMDD/ODD above and beyond other preschool-

age irritability-related diagnoses (ODD, major depressive disorder, dysthymia, depressive 

disorder not otherwise specified, attention deficit hyperactivity disorder, or generalized 

anxiety disorder) as well as diagnoses (all but DMDD, ODD) at school-age. We moreover 

tested whether EC-DMDD prediction was specific to irritability rather than the headstrong/

hurtful dimension of ODD31 by including both in a logistic regression. All analyses 

controlled for sociodemographic variables (poverty, race/ethnicity, and child sex).

Step 2: Generate clinically informative, optimized behaviors with thresholds—
Next, we derived optimized criteria for EC-DMDD by identifying the most parsimonious set 

of behaviors and the frequency thresholds at which these behaviors are clinically 

informative. To do this, we conducted receiver operator characteristic (ROC) analyses to test 

the sensitivity and specificity of each Temper Loss item (i.e., the specific behaviors) at T1 

and T2, with the EC-DMDD profile (identified in Step 1) as the classification variable. 

Informative items had area under the curve (AUC)≥.80 and sensitivity≥.80 and/or 

specificity≥.80.32 We utilized Youden’s index to identify frequency cut points with maximal 

sensitivity and specificity.33 (See Supplement 1, available online, for additional details). 

Finally, to illustrate how our empirical approach generating an optimized behavior set and 

cutoffs could be pragmatically applied, we organized the optimized behaviors/cutoffs into an 

algorithm and tested sensitivity and specificity of this practical tool to identify EC-DMDD.

Results

Step 1: Model and validate a stable pattern of dysregulated, impairing irritability in early 
childhood

1a: Identify EC-DMDD profile—All fit indices indicated that a latent transition model 

with 3 levels at the first time point and 2 levels at the second time point fit the data best 

(Table S2, available online). This reflected six longitudinal classes, including one class with 

moderately high irritability at T1 and T2 (ModHi-ModHi, 16.5%, n=70) and another class 

with extremely high irritability at T1 and moderately high irritability at T2 (VeryHi-ModHi, 

1.6%, n=7) (Figure 1). As both of these classes represent patterns of relatively elevated, 

persistent irritability, children in these two classes were combined (“persistent, elevated 

irritability group”, 18.1%, n=77). Children in the remaining four classes displayed other 

longitudinal patterns of irritability (82.9%, n=348; Supplement 1, available online; Figure 

1). 37.7% of the children in the persistent, elevated irritability group (i.e., n=26 of the 69 

with both impairment and irritability data) showed cross-domain impairment at both T1 and 

T2 (persistent, pervasive impairment) (Table 2). Thus, 26 children (6.7% overall, of the 388 

with impairment and irritability data) were identified as having the EC-DMDD profile, i.e., 

persistent, elevated irritability with persistent, pervasive impairment (Table S3, available 

online).
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1b: Predictive validity of EC-DMDD profile—Children with the EC-DMDD profile 

were at significantly higher risk in early school age for DSM disorders in which irritability is 

a core feature (DMDD, ODD) relative to children without the EC-DMDD profile. 

Specifically, children with an EC-DMDD pattern at preschool age were more than 11 times 

more likely to have an irritability-related disorder at early school age (OR=11.52, p<.001) 

(Table 3, Table S4, available online). This association between EC-DMDD and school-age 

DMDD/ODD remained significant after controlling for all other disorders at both baseline 

and school-age (OR=4.69, p=.017) (Tables S4 and S5, available online). In addition, the EC-

DMDD profile more strongly predicts early school age DMDD/ODD relative to traditional 

DSM-based DMDD criteria derived from the PAPA at preschool age (incremental 

Nagelkerke R2=0.082, χ2=16.99, df=1, p<.001). The elevated irritability with assessment at 

only one time point (i.e., T1), with single-domain impairment at one time point, or single-

domain impairment at both time points remained significantly but less strongly predictive of 

early school-age DMDD/ODD relative to the derived EC-DMDD profile (ORs=6.01–9.36 

vs. 11.52), which had cross-domain impairment and elevated irritability at both time points 

(Table 3). This suggests that heightened stringency, to account for normative developmental 

variation, and pervasive impairment will reduce the concern about false positives, which has 

been a major impediment to application of early childhood diagnoses to date. Of note, to 

further bolster this approach, we demonstrate that EC-DMDD relates to the irritability 

dimension of ODD (OR=1.96, p=.020), but not ODD’s headstrong/hurtful dimension 

(OR=1.38, p=.395). Lastly, the EC-DMDD profile additionally predicts other DSM 

disorders that include irritability-related features (Table 4).

Step 2: Generate clinically informative, optimized behaviors with thresholds for clinical 
utility

ROC analyses for each of the Temper Loss items classifying EC-DMDD indicated that six 

items at the first time point passed our classification accuracy threshold of AUC≥.80 (Tables 

S6 and S7, available online). These included tantrum and mood indicators indicative of 

dysregulation (i.e., become angry quickly, keep on having tantrum, get extremely angry), 

tantrums occurring in developmentally unexpectable contexts (e.g., tantrum for no reason, 
with other adults), and low frustration tolerance (i.e., easily frustrated). Consistent with prior 

work showing that normative items are associated with severity only at higher frequencies,13 

irritability indicators that are normative misbehaviors had higher frequency cutpoints (e.g., 

frustrated easily, 1–3 days/week) than atypical items (e.g., tantrum for no reason, monthly). 

All five items were highly sensitive (.85–.96) and were thus retained as informative, 

although specificity values were somewhat lower (.55–.72) at baseline. This lower 

specificity means that these T1 items alone would over-identify DMDD.

At the second time point, ROC analyses indicated 5 items with both AUC≥.80 and 

specificity≥.80 (range: .80–91). These items were thus retained as informative items (Tables 

S6 and S7, available online). Sensitivity values ranged from .69–.85. Frustrated easily was 

the only item from the first time point that was retained at the second time point, with a 

cutoff at very high frequency (4–6 days/week). High frequencies of tantrums and irritable 

mood (≥1–3 days/week) specifically identified the EC-DMDD profile, as did the presence of 

dysregulated tantrums (e.g., break/destroy during tantrum). The optimized item set with 
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these cutoffs, combined into an illustrative algorithm (Supplement 1, available online), 

sensitively (85%) and specifically (88%) identifies children in the EC-DMDD group.

Discussion

Empirically derived recommendations for EC-DMDD criteria

Our findings provide a foundation for a developmental nosology for EC-DMDD (Table S8) 

as well as an agenda for future research (Table S9). As a first step towards a more 

developmentally-based, dimensional approach to DMDD, these findings provide firm 

grounding for earlier identification. Importantly, using developmentally-sensitive 

expressions of irritability, accounting for developmental change, and requiring that 

irritability be pervasively impairing was the crux of normal:abnormal differentiation. Table 

S8 illustrates potential clinical application of these findings in a DSM context, and 

Supplement 1, available online, contains an algorithm for an EC-DMDD scale based on the 

findings. For practical purposes, we here used an approach aligned with current categorical 

decision-making. However, as it is now widely recognized that psychopathologic patterns 

are more dynamic and less discrete than the bounds of current nosological systems,34 our 

long-term objective is to apply this developmental-empirical approach to generate a 

dimensional risk spectrum, which may encompass several currently discrete irritability 

categories (i.e., DMDD, ODD), and enable tailored prevention at earlier phases of the 

clinical risk sequence (Table S9). Moreover, whereas the advantages of this empirically-

derived approach for syndrome parameters is most apparent during this early-childhood 

period, which has proved so challenging for clinical differentiation, our results provide a 

model for empirically-derived, developmentally sensitive clinical identification that could 

potentially be applied across the lifespan.

Implications

These findings bolster prior work demonstrating that integrating developmental and clinical 

science, particularly through longitudinal assessments during this early childhood period 

marked by change, enables earlier identification of clinical syndromes that overlap with 

normative misbehavior that is typically transient or milder.18 Strikingly, <1% of children 

initially low in irritability at the first time point worsen over time, consistent with prior 

work,23 indicating that heterogeneity in developmental irritability patterns emanates largely 

from children at the mid-high points along the dimensional spectrum.15, 23 The use of 

repeated assessments optimizes accuracy of clinical identification, with the initial 

assessment acting as a screener, sensitively identifying children with potentially clinically 

significant irritability, as well as those for whom follow-up screening is not needed. The 

second assessment filters out the subset of initially flagged children whose heightened 

irritability was transient, within this early childhood period. In addition, our findings support 

that cross-domain impairment, i.e., pervasive difficulty, yields better predictive validity for 

the EC-DMDD profile than impairment in a single domain. Again, this highlights the need 

for developmentally-specified approaches to reduce the rate of false positives in this early 

childhood period where tantrums are very common13, 35, 36 but do not typically impair 

functioning in a sustained manner.15 Importantly, these assessments consisted of relatively 

brief parent surveys which could be administered online and made even more efficient via 
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computer adaptive testing (CAT).37, 38 Future research on the number and spacing of 

assessments needed, as well as longer term prognostication, will be important for further 

refinement. This should include extension to infancy, where there is emergent evidence that 

normal:abnormal differentiation is also possible within developmental context.38, 39

Our developmentally-based psychometric approach also pinpointed particular features of 

irritability most informative for early clinical identification. For example, DSM-5 requires 

“mood [that is] persistently irritable or angry,” (i.e., tonic irritability) yet this description 

relies on subjective judgment without empirical anchoring. Our data suggest that for 

preschoolers, the most clinically informative features of irritable mood are rapid escalation 

(get extremely angry, become angry quickly) and difficulty recovering (difficulty calming 
down), sustained over two repeated assessments. Similarly, the DSM-5’s criterion “tantrums 

inconsistent with developmental level” (i.e., phasic irritability) is left to subjective judgment, 

which would be especially challenging for clinicians when >80% of preschoolers tantrum 

regularly.13 More objective features we found to be clinically informative were tantrums that 

occur in unexpectable contexts (with non-parental adults, for no reason) and are 

dysregulated (break/destroy, tantrum until exhausted). Also in contrast to DSM-5, we found 

that tantrum features that may be relevant for older children (e.g., “verbal rages”/“yell 

angrily at someone” and “physical aggression toward people”/“hit, bite, or kick during a 

tantrum”) were not especially informative for EC-DMDD, compared to other behavioral 

expressions of irritability. Of special importance is the centrality of low frustration tolerance 

(frustrated easily) for clinical identification, the only behavior sensitive and specific at both 

time-points for EC-DMDD. This is a “normative misbehavior” (i.e., present in the majority 

of preschoolers)2 and is not typically considered clinically informative. That is, current 

DMDD nosology focuses on more extreme behavioral expressions (outbursts and chronic 

irritable mood). Our finding highlights the importance of “bottom up” approaches not 

constrained to behaviors from extant nosology typically derived from older youths or adults, 

and also expanding phenomenology beyond consideration of extreme behaviors. Low 

frustration tolerance, identified here and previously as a strong predictor of impairment,10 

may be important as a necessary (but not sufficient) substrate of irritability related disorders, 

i.e., a core problem that may underlie dysregulated behavioral expressions of irritability, and 

will be important to consider in an empirically-based classification system. Overall, 

employing empirically identified features of irritability that enable efficient 

normal:abnormal differentiation, as demonstrated here in young children, will improve 

precision and provide sturdy data-based parameters to guide clinicians. Predictive utility of 

the EC-DMDD profile also suggests that clinical approaches that account for heterogeneity 

and change in early childhood provide a reliable and meaningful way to address high levels 

of normative variation during this age period, that have so long impeded clinical applications 

in young children.

Frequency thresholds of the EC-DMDD items varied based on the normative vs. 

pathognomonic nature of the behavior in question.18 When normative misbehaviors (i.e. that 

most young children do) were present (e.g., frustrated easily, have a tantrum), these were 

clinically salient only when occurring with high regularity. Thus, screening without 

empirically determined frequency thresholds would contribute to false positives. By contrast, 

for severe pathognomonic items such as developmentally unexpectable or destructive/
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dysregulated tantrums (which most children never do), merely the presence of these 

behaviors, even rarely, was clinically significant. Our findings that EC-DMDD patterns 

encompass both elevated frequencies of normative misbehaviors and uncommon, highly 

dysregulated, severe behaviors suggests careful attention to the nature and frequency of 

behavior is key for developmentally-sensitive differentiation of clinical irritability in young 

children. In particular, the DSM nosologic focus on frequent, extreme behaviors is likely to 

create false negatives for preschool-age children with DMDD syndromes. This conundrum 

has impeded application of clinical nosologies to early childhood,40 yet exclusion of young 

children from DMDD constrains earlier identification and prevention at this period of 

heightened neuroplasticity.41 The generation of empirical thresholds for young children may 

thus prevent future nosologic approaches from “missing the boat.”

The current findings and recommendations must be considered within the context of their 

limitations. First, all measures were derived from maternal report; thus, shared method 

variance is a possibility, particularly for the predictive validity analyses. The use of direct, 

observational assessments and other informants will reduce this source of bias in future 

studies,42 as will incorporating biomarkers (e.g., neural profiles) to improve precision of 

clinical identification.43

Second, our preschool assessments were separated by approximately 9 months. This was 

useful for establishing the need for repeated assessments for children who present with 

elevated irritability. However, the time span is a methodologic artifact of the MAPS dataset. 

Future research in real world settings should determine the shortest possible interval 

between assessments to reliably establish persistence, which would enable quicker clinical 

decision-making and corollary preventive services.

Fourth, although we have a reasonably sized, clinically enriched sample (n=425), the 

number of children identified with the EC-DMDD profile was relatively small (n=26) and 

thus contributed to large confidence intervals for predictive validity, though this is consistent 

with prevalence in older children.44, 45 In addition, because boys were predominant in the 

EC-DMDD group, and moreover in those who went on to develop DMDD, the small 

number of girls with EC-DMDD at greatest risk for DMDD limits the generalizability of the 

findings for girls in particular. Replication and extension in large, population-based samples 

with closely spaced irritability assessments will be necessary and would also benefit from 

using irritability-specific impairment measures such as the recently developed Early 

Childhood Irritability-Related Impairment Interview (E-CRI46). This future work should 

elucidate individual differences in profiles and their clinical implications, including whether 

the derived parameters differ in boys vs. girls, children at the extreme vs. mid-level of the 

irritability spectrum, younger vs. older preschoolers and for examining the role of 

(dys)regulating home environments for more precise identification of those young children 

whose irritability declines over time.

The present study provides foundational evidence for empirically derived parameters for an 

early childhood DMDD profile, which is currently precluded in DSM-5. Here, we build on 

the burgeoning body of literature that has emerged since DSM-5, which suggests that the 

neurodevelopmental basis of these syndromes begins in early life and that establishing onset 
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at school age “misses the boat” for the earliest expression of these syndromes.2 Such a 

category is necessary to capture young children in need of intervention, which could not 

only provide relief from chronic, severe irritability in preschool age but also potentially 

prevent the ensuing clinical cascade to chronic psychopathology, including a range of 

irritability-related disorders over time.2, 11, 47
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Figure 1. Classes Based on Irritability Changes Over Time.
Note: Latent transition analysis identified 6 classes of individuals based on how they moved 

from group to group over time. T1=time point 1, T2=time point 2, Lo=low irritability, 

ModHi=moderately high irritability, VeryHi=very high irritability.
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