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Abstract

Background—Bipolar disorder (BD) is highly familial, but studies have yet to examine 

preschoolers at risk for BD using standardized, developmentally-appropriate clinical assessment 

tools. We used such methods to test whether preschoolers at familial risk for BD have more 

observed difficulty modulating emotions and behaviors than do low-risk preschoolers. 

Identification of emotional and behavioral difficulties in at-risk preschoolers is crucial for 

developing new approaches for early intervention and prevention of BD.

Methods—Using the standardized Disruptive Behavior Diagnostic Observation Schedule (DB-

DOS) protocol for preschoolers, we compared 23 preschoolers (Mage: 4.53±0.73 years; 18 males) 

with a first-degree relative with BD to 21 preschoolers (Mage: 4.65±0.84 years; 11 males) without 

a family history of BD. We characterized psychopathology in this sample using the Preschool 

Aged Psychiatric Assessment and behavioral and emotional problems using the Child Behavior 

Checklist.
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Results—High-risk preschoolers demonstrated significantly more intense, pervasive, and 

clinically-concerning problems in anger modulation and behavior dysregulation on the DB-DOS 

than the low-risk group. High-risk relative to low-risk preschoolers, were also more likely to have 

maternal-reported anxiety and oppositional defiant disorders and internalizing and externalizing 

problems.

Conclusions—Clinically-concerning problems in anger modulation and behavior regulation, 

measured during standardized laboratory observation, differentiate preschoolers at high familial 

risk for BD from those at low risk. Investigation in a large longitudinal sample is critical for 

replication and for determining whether these observed behavioral differences can be reliably used 

as prodromal indicators of mood disorders.
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Introduction

Bipolar disorder (BD) is both debilitating [1] and highly heritable [2]. Studies of youth at 

risk for BD by virtue of having an affected first-degree relative can provide the foundation 

for early intervention and, ultimately, prevention. Children at familial risk who are unable to 

modulate their irritability and anger may be at particularly high risk for BD [3]. Given the 

challenge of distinguishing clinically significant behaviors and emotions from normative 

variation in mood and behavior in young children [4, 5], there is a pressing need to identify 

clinically-concerning behaviors that flag prodromal indicators of an early mood disorder 

pathway.

In this study, we used the Disruptive Behavior Diagnostic Observation Schedule (DB-DOS), 

a standardized, structured observational paradigm to identify clinically-concerning irritable, 

inflexible, and resistant behaviors in preschoolers [6, 7]. The DB-DOS was specifically 

developed to differentiate the normative misbehavior of early childhood from clinically 

salient patterns. It has been shown to have clinical, predictive, and ecological validity [6]. 

Because of the high rates of oppositional defiant disorder (ODD) among BD youth, 

maladaptive responses to frustrating stimuli exhibited by BD youth [8], and the extreme 

emotion dysregulation that characterizes BD [9], it is particularly important to study whether 

preschoolers at risk for BD have difficulty modulating anger and regulating behavior.

Research documents increased emotional and behavioral problems, as well as 

psychopathology, among offspring of parents with BD [10–21]. These studies typically 

focus on school-age children and rely on diagnostic interviews or rating scales, administered 

to parents and usually children, rather than standardized observation of clinically-concerning 

behavior. Increasing evidence suggests that emotional and behavioral disorders exist and can 

be reliably identified in preschoolers [4, 22]. Attempts to extend work on BD into the 

preschool population highlight challenges inherent in studying emotion and behavior 

problems in preschoolers. First, until recently, rigorously-constructed, developmentally-

sensitive instruments for diagnostic assessment of preschoolers have been lacking [4, 22]. 

Second, although disruptive and attention problems are the most common reasons for 
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preschool mental health referrals, age-appropriate development of autonomy and rapid 

behavioral change in preschoolers makes it difficult to distinguish normative from clinically-

concerning misbehaviors [23, 24]. For example, BD involves emotional lability, but the 

normative increase in temper tantrums during early childhood makes distinguishing 

pathologic lability from typical low frustration tolerance challenging.

Emerging empirical studies have provided some data about the behavior and 

psychopathology of preschoolers at risk for BD [11, 12, 14, 21, 25–27]. Preschoolers with a 

family history of BD, compared to those whose parents are free of psychiatric illness or with 

non-BD psychopathology, have a higher rate of attention deficit hyperactivity disorder 

(ADHD) [14], more disruptive behavior and depression [11], more observed behavioral 

disinhibition [25], greater aggression and mood dysregulation [12], and more difficulty 

managing anger and hostile impulses during observed interactions with peers and unknown 

adults [26, 27]. In addition, preschoolers with major depressive disorder (MDD) plus a 

family history of BD, compared to those with MDD but no BD family history, are more 

likely to have the parent-reported symptom “restlessness/moves a lot” [21]. These studies 

relied on either parent report or behavioral observation, but none used both concurrently. 

Further, instruments used in previous research were not standardized and validated explicitly 

for distinguishing normative misbehaviors from clinically-concerning behaviors during the 

preschool period. An important next step is to collect information based on a 

developmentally-informed observational paradigm with standardized and validated codes 

that provide nuanced differentiation of clinically-concerning behaviors. This is particularly 

important in the context of this young high risk population where parental report may be 

biased by mood issues and low tolerance for misbehavior, and children are too young to 

report on their own behavior.

The goal of the present study is to ascertain whether observed behaviors distinguish 

preschoolers at familial risk for BD from low-risk preschoolers, with an eye towards reliable 

markers for detection of prodromal pathways. Here, we focus on and observe preschoolers’ 

responses during tasks designed to “press for” a range of clinically-concerning behaviors 

including temper loss, anger, low frustration tolerance, defiance, provocative, and inflexible 

behavior [24]. It is critical that observational methods capture the quality (e.g., intensity, 

flexibility) and pervasiveness (e.g., across contexts) of the behavior because these are key 

features that distinguish normative misbehavior from clinically significant behavior in the 

preschool period [24]. Indeed, tantrums are common in early childhood and typically last for 

a few minutes [28, 29]; prolonged, destructive, and daily tantrums, however, may index 

clinically-concerning emotional and behavioral problems [28].

In this study, we tested the main hypothesis that preschoolers at risk for BD, relative to low-

risk preschoolers, would be more likely to demonstrate clinically-concerning problems 

modulating anger and regulating behavior in various observational contexts on the DB-DOS. 

We used the Child Behavior Checklist for ages 1½–5 (CBCL 1½–5) [30] and the Preschool 

Aged Psychiatric Assessment (PAPA) [31], a developmentally-appropriate, parent-report 

psychiatric assessment, to characterize preschoolers’ emotional and behavioral functioning 

dimensionally and categorically.
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Methods

Participants

Participants were 44 children (29 male, 15 female) aged 3.45–5.96 years enrolled in a 

National Institute of Mental Health Intramural Research Program (NIMH-IRP) study. This 

study was approved by the IRB at the NIMH-IRP. Twelve participants were also enrolled in 

a study of bipolar offspring at the University of Pittsburgh; two participants were enrolled in 

a study at Emory University. Assessments for all children occurred at the NIMH-IRP; 

parents gave informed consent for their children to participate.

Twenty-three children were at risk (14 NIMH-IRP, 7 University of Pittsburgh, 2 Emory), 

and 21 were low-risk controls (16 NIMH-IRP, 5 University of Pittsburgh). Low-risk 

children were ascertained through community-wide advertisements. Groups did not differ 

significantly in the number of participants recruited per site, χ2(2, N=44)=2.38, p=.30. All 

were unrelated biologically and medication-naive.

At-risk participants had a parent (n=17; 11 BD I, 5 BD II, 1 BD-NOS) or sibling (n=6; 4 BD 

I, 2 BD II) in which a semi-structured interview confirmed a DSM-IV-TR BD diagnosis. For 

probands ≥18 years, the Structured Clinical Interview for DSM-IV-TR Axis-I Disorders-

Patient Edition [29] or the Diagnostic Interview for Genetic Studies [32] was used. For 

probands <18 years, the Schedule for Affective Disorders and Schizophrenia for School-Age 

Children-Present and Lifetime Version [33] was used. Low-risk preschoolers had no first-

degree relatives with an Axis-I diagnosis. Exclusion criteria for both groups included IQ <70 

and pervasive developmental disorder.

Measures

Observational paradigm—The DB-DOS is a standardized observational paradigm for 

preschoolers, designed to assess clinically-concerning problems in Anger Modulation and 

Behavioral Regulation [5]. Behavior is assessed in three interactional contexts: Parent: 

parent interacts with child; Examiner-Engaged: examiner actively engages with the child; 

and Examiner-Busy: examiner is present, but busy with her own work. Within each 

interactional context there are various tasks, including “presses” which are designed to elicit 

a range of clinically-concerning behaviors. For example, in the Examiner-Engaged context, 

the examiner gives the child a bubble toy that does not work to “press for” frustration. The 

DB-DOS has good inter-rater and test-retest reliability [7] and validity [6] as a direct 

assessment of problems in regulation of irritability and behavior in early childhood.

The Anger Modulation domain assesses the quality of the child’s regulation of anger 

including ease of elicitation, intensity, and pervasiveness (Cronbach’s alpha = 0.85). The 

Behavioral Regulation domain taps the child’s resistant, provocative, and inflexible 

behaviors (Cronbach’s alpha = 0.80). Behaviors are coded as normative (0=normative 

behavior, 1=normative misbehavior) or clinically-concerning “problem” behaviors (2=of 

concern, 3=atypical). The DB-DOS paradigm was videotaped and coded. Coders were blind 

to the child’s risk status.
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Diagnostic interview—The PAPA [31, 34], a standardized, structured parent interview 

for children 2–5 years old, was administered by a trained interviewer and subsequently 

coded. Diagnoses are made with DSM-IV-TR, using developmentally-appropriate 

diagnostic computer algorithms.

Emotion and behavior problems—We used the parent-reported CBCL 1½–5 [30] as a 

dimensional measure for preschool emotion and behavior problems, focusing on two 

broadband dimensions: internalizing (i.e., emotionally reactive, anxious/depressed, somatic 

complaints, withdrawn, and sleep problems subscales) and externalizing scales (i.e., 

attention problems and aggressive behavior subscales). T scores (M=50, SD=10) calculated 

based on age- and gender-referenced norms were used. Past studies have demonstrated the 

validity and reliability of the CBCL in clinical and research settings [35].

Cognitive functioning—The Differential Ability Scales (DAS)-Preschool version 

assessed the child’s cognitive functioning [36] using a General Conceptual Ability score 

(M=100, SD=15).

Data Analysis

T-test and chi-square analyses (with Fisher’s Exact Test adjustment for small cell sizes) 

were used to assess group differences in demographics, CBCL scores, PAPA diagnoses to 

characterize the sample. T-test and chi-square analyses were also used to examine group 

differences in the mean number of clinically-concerning problems on the DB-DOS, and the 

proportion of children with clinically-concerning problems within the observed anger 

modulation and behavior regulation domains respectively. Post-hoc analyses tested the 

effect of proband status (i.e., parent with BD vs. sibling with BD) and BD subtypes (i.e., BD 

I vs. BD II) on PAPA diagnoses, CBCL scores, and problems on the DB-DOS across 

contexts.

To test for group differences by contexts, we conducted zero-inflated Poisson regression 

[37, 38]. This type of regression model was used to account for the high rate of zero 

responses on the DB-DOS (33.3% for anger modulation; 38.6% for behavior regulation). 

Models were adjusted for gender and cognitive function and were fitted using Mplus [39] 

via robust maximum likelihood estimation to handle missing data (6.06%), while accounting 

for bias due to small sample size and violations of multivariate normality [40]. We report 

estimates from the model that examine differences in the number of anger modulation and 

behavior regulation problems between groups and across contexts, accounting for those 

children that do show such problems.

Results

Demographic and Diagnostic Characteristics

The high- and low-risk groups did not differ in demographics; however, the high-risk group 

had a lower IQ than the low-risk group (Table 1). The high-risk group had higher T scores 

on the CBCL internalizing and externalizing subscales than the low-risk group (Table 1). 

There was a significantly higher rate of anxiety disorders and ODD on the PAPA in high- 
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compared to low-risk children (Table 1). Due to this difference, additional post-hoc analyses 

were conducted to compare high-risk preschoolers with anxiety disorders to high-risk 

preschoolers without anxiety disorders on the DB-DOS problems across contexts. Post-hoc 

analysis was not conducted to compare high-risk preschoolers with or without ODD because 

only 5 high-risk preschoolers had ODD.

Participants from different sites did not differ in diagnoses, F(2,41)=0.81, p=.45. High-risk 

preschoolers with an affected parent (n=17) did not differ from those with an affected 

sibling (n=6) in the CBCL internalizing and externalizing subscales or in PAPA diagnoses 

(ps>.16). In addition, high-risk preschoolers with an affected parent or sibling with BD I 

(n=15) vs. BD II (n=7) did not differ in the CBCL internalizing and externalizing subscales 

or in PAPA diagnoses (ps>.16).

Clinically-Concerning Observed Behavior on the DB-DOS

Across DB-DOS contexts, the two groups differed significantly on the mean number of 

observed clinically-concerning problems in anger modulation and behavior regulation (i.e., 

the average summed of scores of 2 or 3). Specifically, high-risk, compared to low-risk, 

children had more clinically-concerning anger modulation problems (M=1.09, SD=1.83 vs. 

M=0.10, SD=0.30, respectively; t[1, 23.30]=2.56, p=.017). High-risk, relative to low-risk, 

children also had more observed clinically-concerning problems in behavior regulation 

(M=1.39, SD=1.92 vs. M=0.38, SD=0.80, respectively; t[1, 30.02]=2.31, p=.028).

The groups differed significantly in the proportion of children with clinically-concerning 

problems in both anger modulation and behavior regulation across DB-DOS contexts (Table 

2). Nearly 22% of the high-risk group demonstrated two or more clinically-concerning 

problems in anger modulation, whereas none of the low-risk children showed such problems 

(p=.05; Table 2). In addition, 39% of high-risk vs. 9.5% of low-risk children demonstrated 

two or more clinically-concerning problems in behavior regulation (p=.036; Table 2).

At the item level, within the anger modulation domain and across contexts, a higher 

proportion of high- than low-risk children had clinically-concerning levels of anger intensity 

(tantrums, yelling, throwing things; 30.4% vs. 0%; p=.006; Table 3) and predominance 

(characteristically angry throughout tasks; 30.4% vs. 4.8%; p=.048; Table 3). Significant 

group differences were not found for the other anger modulation domain items.

Within the behavior regulation domain and across contexts, a higher proportion of high-than 

low-risk children had clinically-concerning levels of noncompliance intensity (39.1% vs. 

9.5%; p=.036; Table 4) and noncompliance pervasiveness (21.7% vs. 0%; p=.05; Table 4). 

Significant group differences were not found for the other behavior regulation domain items.

High-risk preschoolers with an affected parent did not differ from those with an affected 

sibling in anger modulation and behavior regulation problems, at both the domain level and 

the item level (ps>.09). High-risk preschoolers with different proband diagnoses (BD I vs. 

BD II) also did not differ in anger modulation and behavior regulation problems, at both the 

domain level and the item level (ps>.13). In addition, high-risk preschoolers with and 
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without anxiety disorders did not differ in anger modulation and behavior regulation 

problems, at either the domain level or the item level (ps>.12).

Context-Specific Differences in Observed Behavior on the DB-DOS

Anger modulation—The behavior of high- and low-risk groups differed in the parent 

context (p=.01), but not in examiner-engaged (p=.74) or examiner-busy context (p=.12; 

Table 5). Specifically, relative to low-risk children, high-risk children showed more 

problems in anger modulation when interacting with their parent. Within group, low-risk 

children showed more problems, at a trend level, in the parent context (M=2.18) than in both 

the examiner-busy (M=1.23, p=.084) and examiner-engaged contexts (M=1.38, p=.097); 

behavior in the examiner-engaged and examiner-busy contexts did not differ (p=.78; Figure 

1). Within-group comparisons in the high-risk children revealed more problems in the parent 

context (M=4.99) than in the examiner-engaged context (M=1.12, p<.01); problems in either 

the parent or examiner-engaged context did not differ from problems in the examiner-busy 

context (M=2.70, ps≥.10; Figure 1).

Behavior regulation—High- and low-risk children did not differ in any of the contexts 

(ps≥.13). Within group, low-risk children showed more problems in the parent context 

(M=2.64) than in the examiner-engaged context (M=1.05, p=.03); problems in either parent 

or examiner-engaged context did not differ from problems in the examiner-busy context 

(M=2.40, p≥.76; Figure 2). Within-group comparisons in the high-risk children revealed 

more problems in the parent context (M=4.72) than in the examiner-engaged context 

(M=1.95, p=.04); problems in either the parent or examiner-engaged context did not differ 

from problems in the examiner-busy context (M=2.75, p≥.83; Figure 2).

Discussion

This study used a developmentally-appropriate, standardized laboratory observation 

paradigm designed to press for qualitative differences in behavior and to distinguish 

normative misbehavior from problems in the regulation of irritability and behavior in 

preschoolers. We found that preschoolers at high risk for BD by virtue of having a parent or 

sibling with the illness were more likely than low-risk children to demonstrate clinically-

concerning problems in anger modulation and behavior regulation. Problems in anger 

modulation manifested primarily as intense, dysregulated displays of anger and were present 

particularly when the child interacted with his/her parent. Problems in behavior regulation 

were characterized by intense, pervasive noncompliance across interactional contexts. This 

study illustrated that clinically-concerning problems in anger modulation and behavior 

regulation, measured using a standardized and developmentally-informed laboratory 

observation, can differentiate preschoolers at high risk for BD from those at low risk.

Interview-based diagnostic assessments and parent reports for preschoolers have validity 

and reliability [30, 31, 41]. Standardized observational clinical tools offer an integrative, 

objective weighting of multiple facets of behavior. Thus, this clinical method may capture 

nuances not discernible via categories of disorders based on parent interview [5] and may 

minimize potential informant bias associated with parental psychopathology [42]. Indeed, 

the DB-DOS allows for an objective assessment of behaviors across multiple contexts and 
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time [6, 7]. Clinical salience of the behavior is clearly defined in terms of qualitative 

deviations from the normative misbehavior and the pervasiveness across contexts during the 

preschool period [24].

Our study demonstrates that children with familial risk for BD have increased irritable and 

inflexible behavior (e.g., intense, pervasive anger dyscontrol and noncompliance). These 

findings add unique contribution to the literature because behaviors were identified using a 

developmentally-informed observational paradigm with standardized and validated codes 

for clinically-concerning behaviors. Our results are consistent with research documenting 

that preschoolers at familial risk for BD have difficulty managing hostility and aggression 

during social interactions [26, 27], show more disruptive or oppositional behavior [11], and 

display heightened emotional reactivity [12]. It is likely that as these high-risk preschoolers 

grow older, they may continue to show hostility and irritability [43]. Most importantly, these 

problems in anger modulation and behavior regulation mirror prior work on children 

diagnosed with BD. That is, relative to controls, preschoolers with BD display more intense 

and sustained emotional responses as well as difficulty regulating emotions over time [44], 

and school-age children with BD show more frustration and impaired adaptation to the task 

at hand [8]. Thus, an important question for future longitudinal research is whether these 

preschoolers at high risk for BD who exhibit problems modulating anger and behaviors are 

more likely to develop BD than at-risk preschoolers without such behaviors. Prior work with 

the DB-DOS has demonstrated its incremental clinical utility above and beyond DSM 

symptoms for prediction of longitudinal impairment [6]. Another important avenue for 

future studies is to investigate whether difficulty in anger modulation and behavior 

regulation is more prominent in a naturalistic setting such as home or school than in a 

laboratory setting, given that home and school contexts may be more emotionally charged 

and challenging. However, prior work with the DB-DOS suggests that variation on the DB-

DOS context is associated with variation in naturalistic settings. In particular, observed 

problems in the parent context are associated with patterns specific to home settings, 

whereas observed problems in the examiner context are associated with patterns specific to 

the school setting, and pervasive problems across contexts are mirrored by pervasive 

problems as endorsed by both parents and teachers [45]. Not surprisingly, our at-risk group 

was differentiated particularly by problems in the parent context of the DB-DOS.

Problems as measured by the DB-DOS, anger modulation in particular, might indicate that a 

child has clinically-concerning irritability, defined as having developmentally inappropriate 

anger and temper outbursts and a low threshold for experiencing anger [9]. Whether these 

anger modulation problems are a manifestation of early mood dysregulation or a precursor 

to later BD or other types of psychopathology remains to be empirically tested. Indeed, this 

study cannot address whether the anger modulation problems observed in high-risk 

preschoolers are specific to risk for BD. Some previous research has reported that youth 

irritability (e.g., deficits in anger modulation), predicted adult anxiety and depression [46, 

47]. More relevant to the current investigation, a recent study found that preschool 

irritability predicted depression and ODD across early childhood [48]. It is plausible that 

anger modulation problems may be indicative of a more general vulnerability for later 

psychopathology that is not specific to BD. Thus, in high-risk preschoolers, the extent to 
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which problems observed on the DB-DOS are associated with subsequent development of 

BD versus other mental illnesses should be addressed in future longitudinal research.

Consistent with the observational assessment that captured between-group differences in 

anger modulation and behavior regulation, high-risk preschoolers, relative to low-risk 

children, also had a higher rate of ODD based on a parent-reported psychiatric interview, as 

well as more parent-reported externalizing and internalizing problems based on a 

dimensional measure of emotion and behavior problems. The convergence of our results 

from different assessment methods further bolsters the finding that high-risk preschoolers 

exhibit difficulties modulating behaviors and emotions. Given the challenge regarding 

delineation of the boundaries between typical and atypical behavior during early childhood, 

multiple sources of information including standardized clinical observation and categorical 

and dimensional assessments of psychopathology may thus provide a more comprehensive 

and reliable measure of precursor behavioral patterns that manifest more subtly than full-

blown psychiatric disorders [49].

Although offspring of parents with BD are at increased risk for developing BD [50], they are 

also at high risk for other psychopathology such as anxiety [14]. Indeed, in this study, high-

risk preschoolers had a higher rate of anxiety disorders, compared to low-risk preschoolers; 

approximately 48% of our at-risk preschoolers met criteria for anxiety disorders. Some 

research has suggested that anxiety symptoms in early childhood may be prodromal and thus 

represent early markers of later BD in offspring of BD parents [51, 52]. Given the cross-

sectional nature of this study, it is unclear if anxiety symptoms in the preschool years are 

indeed precursors of later BD. Prospective longitudinal research will be important in this 

regard.

Because of our small sample size, our findings should be considered preliminary. Since 

small sample sizes are more likely to be associated with type II than type I error, our 

negative findings should be interpreted with particular caution. In addition, our study design 

could not determine the extent to which the observed problems in anger modulation and 

behavioral regulation reflect biological vulnerability, the impact of the stress of having a 

parent or sibling with a psychiatric illness, the relatively high rates of anxiety disorders and 

ODD in the high-risk offspring, or a combination of these or other factors. Moreover, it is 

unclear the extent to which high-risk children’s anger modulation difficulties are associated 

with bipolar parents’ behaviors or mood state during the parent-child interactions. Of note, 

the modulation deficits were also present during the examiner context. In addition, some 

youth were at high risk by having a sibling proband; while our post-hoc analyses indicated 

that preschoolers with an affected parent did not differ from those with an affected sibling in 

anger modulation problems, these analyses may have been underpowered. Additional work 

should compare preschoolers at risk for BD with those at risk for non-BD psychopathology 

to disentangle the influence of familial BD from comorbid disorders on anger modulation 

and behavior regulation. Further, our post-hoc analyses showed that high-risk preschoolers 

with or without anxiety disorders had comparable levels of problems on the DB-DOS, 

suggesting that anxiety disorders did not impact our main findings. However, it should be 

noted that these post-hoc analyses were underpowered and thus susceptible to Type II error. 

Future research with a larger sample is needed to clarify the extent to which anxiety 
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disorders contribute to problems in anger modulation and behavior regulation. Finally, 

socio-economic status (SES) information was only available in 57% of the sample. Although 

high- and low-risk preschoolers did not differ in parental marital status, maternal education 

attainment, paternal education attainment, maternal occupational status or current 

occupation, and paternal occupational status or current occupation (ps>.05), high-risk 

preschoolers were more likely than the low-risk group to have families with lower 

household gross income (p=.04). Because of the small cell size, we did not conduct chi-

square analyses to compare high- and low-risk groups with high vs. low household gross 

income on the DB-DOS. Future research is needed to rule out the contribution of SES 

variables, such as household gross income, to our findings.

In sum, the current study illustrated that preschoolers at high risk for BD show deficits in 

modulation of behavior and emotion. Importantly, this study demonstrated the utility of a 

diagnostic observation paradigm for characterizing preschool irritable and inflexible 

behaviors in a high risk sample in a developmentally sensitive and objective fashion. Early 

life difficulty in modulating one’s anger and regulating behavior in keeping with social rules 

and norms across a range of tasks and interactional contexts requires further investigation as 

an early marker for BD. If the predictive utility of the DB-DOS for prediction of later BD is 

established, its use in high risk families may target young children in these families for 

prevention during the prodromal phase of the disease continuum. Identification of potential 

emotional and behavioral risk factors for BD in early childhood will provide important 

information to guide intervention, and possibly prevention, in young children at high risk for 

BD.
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Figure 1. 
Predicted anger modulation problems

Note. * p < .10; ** p < .05
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Figure 2. 
Predicted behavioral regulation problems

Note. ** p < .05
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Table 1

Demographic and diagnostic characteristics of the sample

High-risk
(n=23)

Low-risk
(n=21)

Statistic

Mean (SD) Mean (SD)

Age (yrs) 4.53 (0.73) 4.65 (0.84) t(42)=0.50, p=.62

DAS general ability score 103.95 (18.71) 117.76 (15.11) t(41)=2.65, p=.01

% (n) % (n)

Sex (no. male) 78.3 (18) 52.4 (11) χ2(44)=3.27, p=.11

Race (no. Caucasian) 87.0 (20) 71.4 (15) χ2(44)=1.63, p=.27

Parent education (no. with college degree or higher) 68.4 (13) 89.5 (17) χ2(38)=2.53, p=.23

CBCL Mean (SD) Mean (SD)

Internalizing T score 49.00 (11.08) 40.31 (9.43) t(35)=2.52, p=.02

Externalizing T score 52.33 (14.2) 40.25 (10.68) t(35)=2.84, p=.01

PAPA diagnosisa % (n) % (n)

Major depressive disorder 9.5 (2) 0 χ2(42)=2.10, p=.49

Any anxiety disorder 47.6 (10)b 4.8 (1)c χ2(42)=9.98, p=.004

ODD 23.8 (5) 0 χ2(42)=6.43, p=.017

Conduct disorder 14.3 (3) 0 χ2(42)=3.23, p=.23

ADHD 14.3 (3) 0 χ2(42)=3.23, p=.23

Note. DAS = Differential Ability Scales; CBCL = Child Behavior Checklist; PAPA = Preschool Aged Psychiatric Assessment; ODD = 
Oppositional Defiant Disorder; ADHD = Attention-deficit Hyperactivity Disorder.

a
Two high-risk children did not complete a PAPA assessment.

b
included separation anxiety (n=2), generalized anxiety (n=2), specific phobia (n=7), and social phobia (n=2)

c
specific phobia
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