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Abstract

Background—Accurate identification of nonverbal emotional cues is essential to successful 

social interactions, yet most research is limited to emotional face expression labeling. Little 

research focuses on the processing of emotional prosody, or tone of verbal speech, in clinical 

populations.

Methods—Using the Diagnostic Analysis of Nonverbal Accuracy, the current study examined 

whether youths with pediatric-onset bipolar disorder (BD) and/or those with chronic and severe 

irritability (i.e. the severe mood dysregulation phenotype) are impaired in their ability to identify 

the emotional prosody of a spoken sentence with neutral content.

Results—Youths with severe mood dysregulation (n = 67) performed more poorly than healthy 

comparison children (n = 57), even when the sample was limited to unmedicated patients. 

Medicated BD youths (n = 52) exhibited impairment relative to healthy comparison children. No 

interactions between group and emotion were observed, suggesting that emotional prosody 

labeling problems may represent a general deficit in chronically irritable youths and in medicated 

youths with BD.

Conclusion—In concert with previously documented facial emotion labeling deficits, 

difficulties ascertaining the correct emotional tone of a spoken sentence may contribute to emotion 

dysregulation in chronically irritable children, and possibly also in youths with BD.
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Introduction

The diagnostic boundary of bipolar disorder (BD) in youths is the subject of considerable 

debate. Specifically, whether youths with chronic and impairing irritability and hyperarousal 

symptoms exhibit a developmental form of BD is unclear. To facilitate research into the 

diagnostic status of this group, Leibenluft, Charney, Towbin, Bhangoo, and Pine (2003) 

operationalized symptom criteria for severe mood dysregulation syndrome (SMD) so that 

youths with SMD could be compared with those with ‘classic’ forms of BD. However, SMD 

is not a currently recognized disorder in the DSM. Symptom profiles of BD and SMD are 

distinguished primarily by the episodicity/chronic nature of mood symptoms. For example, 

the symptoms of BD include distinct manic and depressive episodes, whereas those of SMD 

are characterized by severe, chronic irritability (Baroni, Lunsford, Luckenbaugh, Towbin, & 

Leibenluft, 2009). Studies contrasting BD and SMD on clinical, behavioral and 

pathophysiological measures could shed light on this controversy. A recent review 

concluded that familial, longitudinal, behavioral and neuroimaging data indicate differences 

between BD and SMD (Leibenluft, 2011). Notably, longitudinal studies of youths with SMD 

or irritability indicate that these clinical presentations in childhood are associated with 

increased risk of unipolar depression and anxiety disorders, but not BD, in adulthood 

(Brotman et al., 2006; Stringaris, Cohen, Pine, & Leibenluft, 2009; Stringaris et al., 2010). 

One pilot family history study found that, compared to youths with SMD, youths with BD 

are at increased risk to have a parent with BD (Brotman et al., 2007). Finally, while SMD 

and BD share some behavioral deficits (e.g. on face emotion processing tasks; Guyer et al., 

2007), suggesting the presence of similar pathophysiological mechanisms, two studies 

indicate that the neural responses underlying these shared behavioral deficits may differ 

between groups (Brotman et al., 2010; Rich et al., 2007). However, the existing literature is 

small, so further studies comparing BD and SMD are needed to elucidate the 

pathophysiology of these syndromes and inform the development of novel treatments.

An important domain of comparison for SMD and BD is the ability to process social cues, 

because these deficits may contribute to interpersonal difficulties. Such difficulties have 

been documented in pediatric BD (Geller et al., 2000; Goldstein et al., 2009). The SMD 

inclusion criteria specify that the patient’s irritability must be impairing in two of three 

contexts (home, school and peers); such impairment invariably manifests in conflictual 

interpersonal relationships in each of these domains. Evidence suggests that BD youths 

exhibit deficits on behavioral tasks assessing the ability to identify emotional facial 

expressions (Brotman, Guyer, et al., 2008; Guyer et al., 2007; McClure et al., 2005; 

Schenkel, Pavuluri, Herbener, Harral, & Sweeney, 2007). Specifically, they require higher 

levels of emotional intensity to identify emotional expressions accurately (Brotman, Skup, et 

al., 2008; Rich et al., 2008) and have difficulty differentiating between subtle variations in 

facial expression intensity (Schenkel et al., 2007). They also display other social deficits, 

including impairments in taking another person’s perspective in emotional, but not neutral, 

contexts (Schenkel, Marlow-O’Connor, Moss, Sweeney, & Pavuluri, 2008), and reduced 

awareness of the appropriate language to use in social situations (McClure et al., 2005). 

SMD populations are less frequently studied. However, evidence indicates that they have 

similar deficits. Indeed, in one study SMD youths made an equal number of errors when 
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labeling facial emotions as youths with BD, but more errors than healthy children and 

youths with mood, anxiety, conduct or attention deficit disorders (Guyer et al., 2007). In a 

second study using morphed facial expressions, SMD youths required more emotional 

intensity to identify a facial expression than healthy children, and were equally as impaired 

as BD youths (Rich et al., 2008). On a final face processing task, youths with SMD 

exhibited amygdala hypoactivation relative to BD and healthy comparison controls 

(Brotman et al., 2010). Such deficits in SMD youths might result in disrupted social cue 

processing, including difficulties identifying the emotional tone of a spoken word or phrase, 

given the role that the amygdala plays in assigning salience to stimuli.

An understudied aspect of nonverbal communication, particularly in pediatric 

psychopathology, is an individual’s ability to identify the emotional prosody or tone of a 

statement. Like visual cues, deficits in recognizing the emotional prosody of spoken words 

(e.g. interpreting playful sarcasm as hurtful criticism) can lead to inappropriate responses 

(e.g. angry outbursts) which can strain interpersonal relationships, reduce social support, and 

increase risk for mood episodes and/or exacerbate symptoms. Also, increased understanding 

of emotional prosody identification deficits may facilitate the development of more effective 

psychosocial treatments. Many psychosocial treatments for youths with BD focus on higher 

order social skills (e.g. initiating conversation and resolving conflicts; for review, see West 

& Pavuluri, 2009) rather than on emotional cue perception. Some promising findings have 

emerged from preliminary studies of nonverbal emotion identification training in other 

psychiatric populations (e.g. Horan et al., 2011), and these might be promising adjunctive 

treatments in youths with BD and SMD.

Evidence of impaired emotional prosody identification exists among adults with BD or 

unipolar depression (Kan, Mimura, Kamijima, & Kawamura, 2004; Murphy & Cutting, 

1990; Peron et al., 2011; Uekermann, Abdel-Hamid, Lehmkamper, Vollmoeller, & Daum, 

2008), even during euthymia (Bozikas et al., 2007). Specifically, individuals with major 

depressive disorder (MDD) and BD are less likely to correctly identify the emotional 

prosody of sentences or pseudowords with semantically neutral content relative to healthy 

adults. In one study, the impairment in MDD adults was specific to the surprise emotion 

(Kan et al., 2004); however, other studies noted more general deficits across emotion 

categories in both MDD and BD populations (Murphy & Cutting, 1990; Peron et al., 2011; 

Uekermann et al., 2008). One study in adult BD indicates aberrant patterns of neural 

activation, including the amygdala, uncus, superior temporal gyrus and inferior frontal 

gyrus, when attending to the emotional prosody of sentences with no semantic content 

(Mitchell, Elliott, Barry, Cruttenden, & Woodruff, 2004). In the one study of prosody 

identification in children with mood problems, school-age boys scoring high on self-report 

measures of depression display impaired prosody identification of pseudowords spoken in 

angry, happy, sad and neutral tones relative to nondepressed comparisons (Emerson, 

Harrison, & Everhart, 1999). Youths with high self-reported depression scores were 

impaired on all emotions relative to healthy children. However, these subjects were recruited 

from a school setting and did not receive diagnostic assessments. Thus, it remains unknown 

whether emotional prosody deficits exist in children with clinically significant mood 

problems.
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Here, we investigate whether BD and SMD youths have deficits identifying emotional 

prosody. Such deficits would indicate that these patients have impairments in identifying 

emotions from both visual and auditory nonverbal cues. By contrast, intact emotional 

prosody identification abilities would suggest that BD and SMD youths have specific 

deficits labeling facial emotion expressions. We used the Diagnostic Analysis of Nonverbal 

Accuracy (DANVA–2; Baum & Nowicki, 1998; Rothbaum & Nowicki, 2004) –a 

standardized measure of participants’ ability to identify the emotional nonverbal 

communication of a neutral phrase spoken in one of four emotional prosodies (anger, 

happiness, fear or sadness). Given prior work with facial recognition deficits, we 

hypothesized that both BD and SMD youths would exhibit impairments relative to healthy 

children when labeling emotional prosody. As prior studies on related nonverbal cue 

processing in BD and mood disordered youths found deficits across emotion categories (e.g. 

Emerson et al., 1999; Guyer et al., 2007), we expected deficits to manifest across emotions.

Method

Participants

Participants and parents gave written informed assent and consent in this National Institute 

of Mental Health (NIMH) Institutional Review Board-approved study. Participants were 8–

17 years old and included BD (n = 76), SMD (n = 67) and healthy control youths (HC; n = 

57). Participants were assessed using the Schedule for Affective Disorders and 

Schizophrenia for School-Age Children–Present and Lifetime Version (K-SADS–PL; 

Kaufman et al., 1997), with a supplemental module to ascertain SMD. To measure mood 

symptoms, clinicians administered the Children’s Depression Rating Scale (CDRS; 

Poznanski et al., 1984) and the Mood Symptom Questionnaire (designed to assess the 

severity of irritability; A. Stringaris, unpublished data) to patients with BD and SMD and the 

Young Mania Rating Scale (YMRS; Young et al., 1978) to BD youths. Euthymia was 

defined as: CDRS < 40 and YMRS ≤ 12 for BD and CDRS < 40 for SMD. Depression was 

defined as CDRS ≥ 40 in SMD and CDRS ≥ 40 and YMRS ≤ 12 in BD; hypomania/mania 

as: CDRS < 40 and YMRS > 12; and mixed state: CDRS ≥ 40 and YMRS > 12; see Table 

1). Interviews and mood ratings were conducted with children and their parents separately 

by masters- or doctoral level clinicians who have all achieved high interrater reliability (κ 

≥ .9) on each measure following a training procedure that involves observing and 

conducting ratings under the supervision of a clinician who has obtained reliability. Training 

clinicians achieved reliability after reliability statistical analyses for individual item 

responses for achieved κ ≥ .9 on each measure.

Bipolar disorder participants met criteria for ‘narrow-phenotype’ BD, that is, lifetime history 

of at least one hypomanic or manic episode meeting DSM–IV–TR duration criteria with 

elevated/expansive mood and at least three ‘B’ mania symptoms (Leibenluft et al., 2003). 

Most were BD I (n = 58; 77.3%; data unavailable for 1 youth), euthymic (n = 44; 57.9%); 

and medicated (n = 52; 76.5%; data unavailable for 8 youths) when tested (see Table 2).

Severe mood dysregulation participants met criteria for SMD, that is, nonepisodic 

irritability, excessive reactivity and hyperarousal (Leibenluft et al., 2003). The syndrome 

must begin prior to age 12, and last for at least 1 year without a period of remission 
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exceeding 2 months. Symptoms must cause severe impairment in at least one setting (home, 

school and peers), and at least mild impairment in another. Children with a history of 

hypomanic episodes of longer than 1 day were excluded. Most SMD youths were not 

depressed (n = 61; 91.0%) and were medicated (n = 42; 62.7%) when tested (Table 2).

Control subjects were psychiatrically healthy, based on the K-SADS–PL. Also, having a 

first degree relative with a mood disorder was exclusionary for this group. Exclusion criteria 

for all groups included full-scale IQ (FSIQ) < 70, unstable and/or chronic medical illness, or 

substance abuse within the past 2 months. We also excluded individuals with suspected 

pervasive developmental disorder (PDD). A best estimate procedure was used, which relied 

on information gathered from medical records, conversations with treating clinicians, 

observations during evaluation and scores on three PDD measures – Social Communication 

Questionnaire (Berument, Rutter, Lord, Pickles, & Bailey, 1999), Children’s 

Communication Checklist (Bishop, 1998) and Social Responsiveness Scale (Constantino et 

al., 2003). These latter scales were useful in characterizing the child’s function in terms of 

PDD characteristics but were not used as exclusionary based on specific scores, as prior 

work has shown that they yield inconsistent results in our study populations in terms of 

screening children into the ‘PDD-likely’ range (Towbin, Pradella, Gorrindo, Pine, & 

Leibenluft, 2005). Instead, the best estimate procedure consisted of our clinical staff, 

including a child psychiatrist with expertise in the assessment of PDD, reviewing all of the 

available information and, as a group, making a consensus decision as to whether a 

participant’s level of PDD symptoms was sufficient to warrant concern about a possible 

diagnosis and therefore ineligibility for the study. Only children with no more than mild 

social and language impairment were eligible for the study. Children with moderate to 

severe impairment in the social reciprocity or communicative domains were excluded.

Measures

The Child and Adult Paralanguage subtests of the Diagnostic Analysis of Nonverbal 

Accuracy (DANVA–2; Baum & Nowicki, 1998; Rothbaum & Nowicki, 2004) were used to 

assess emotional prosody labeling. This standardized computerized instrument was designed 

for use with pediatric populations and has good internal consistency and reliability. 

Assessments of construct validity indicate associations between performance on the adult 

and child paralanguage subtests and measures of social competence across a wide range of 

ages (for review see Baum & Nowicki, 1998; Rothbaum & Nowicki, 2004). This test has 

also been used to probe nonverbal identification abilities in children with disruptive 

behavior disorders (Cadesky, Mota, & Schachar, 2000; McClure & Nowicki, 1998; Stevens, 

Charman, & Blair, 2001); the face emotion identification subtests have been used with 

youths with BD, SMD, MDD, anxiety and conduct/attention problems (e.g. Brotman, Guyer, 

et al., 2008; Guyer et al., 2007; McClure et al., 2005). For additional information about the 

psychometric qualities of this test, please see: http://psychology.emory.edu/clinical/

interpersonal/DANVAmanual03.doc.

Each subtest features a standardized set of recordings of child (n = 24) or adult (n = 24) 

actors repeating a neutral phrase (I’m going out of the room now, but I’ll be back later) in 

happy, sad, angry or fearful emotional tones. Using a button press, participants indicated 
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which emotion the actor expressed. The primary outcome variable was the total number of 

errors made in each emotion and actor category.

Data analysis

Separate analyses of variance (ANOVAs) assessed group differences in age and FSIQ, while 

chi-square tested gender differences. Because FSIQ differed between groups, it served as a 

covariate. A Group (BD, SMD, HC) × Emotion (happy, sad, angry, fearful) × Actor (child, 

adult) repeated measures analysis of covariance (ANCOVA), with FSIQ as a covariate, 

examined the number of errors per emotion category. Post hoc ANCOVAs were used for 

post hoc analyses and partial η2 effect sizes (η2
p) are reported.

A secondary Group (BD, SMD, HC) × Emotion (happy, sad, angry, fearful) × Intensity 

(low, high) repeated measures ANCOVA, with FSIQ as a covariate, was used to examine 

whether the number of errors differed depending on emotional intensity.

To examine medication effects, BD and SMD groups were stratified by medication status 

(medicated or unmedicated). ANOVAs comparing total voice errors between each subgroup 

and HC were conducted, and FSIQ was covaried when appropriate. Pearson correlations 

between number of errors made (both total errors and the number of errors made in each 

emotion category) and CDRS, YMRS (n = 75) and MSQ (n = 68) scores were completed for 

BD and between total voice errors and CDRS and MSQ scores for SMD.

Results

Demographics

Groups differed in FSIQ, but not age or gender (see Tables 1 and 2). IQ scores of SMD and 

BD did not differ, but both were lower than HC [Group: F(2, 197) = 6.17, p < .005, η2
p = .

06]. Consequently, FSIQ was included as a covariate in the primary analyses.

Emotion labeling errors

There were no two-way or three-way interactions; therefore, we focused on main effects. 

Groups differed in total number of emotion labeling errors, Group: F(2, 196) = 3.22, p < .05, 

η2
p = .03 (Figure 1, Table 3). Post hoc ANCOVAs exploring this main effect demonstrated 

that SMD (M = 13.28, SD = 4.68) made more errors than HC (M = 10.77, SD = 3.89; p < .

02, η2
p = .05). A trend for greater errors among BD (M = 12.51, SD = 4.24) relative to HC 

was also observed (p < .09; η2
p = .02). The two clinical groups did not differ (p > .35, η2

p 

= .006). A trend for a main effect of Actor (p < .06, η2
p = .02) emerged, suggesting all 

participants made more errors for adult than child voices. There was no main effect of 

Emotion.

The secondary analysis of emotion intensity revealed that all participants made more errors 

identifying the prosody of low intensity voices relative to high intensity voices [Intensity: 

F(1, 196) = 9.25, p < .005]. However, there were no interactions between Intensity and any 

of the other factors, including Group.
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Impact of medication and mood state

Medicated BD youths (n = 52) made more errors than HC children, F(1, 107) = 4.22, p < .

05, η2
p = .04, but no differences emerged between unmedicated BD (n = 16) and HC youths 

(p > .60, η2
p = .02). Unmedicated SMD youths (n = 25) made more errors than HC children 

Group, F(1, 79) = 6.04, p < .02, η2
p = .07, but medicated SMD (n = 42) did not differ from 

HC children (p > .09, η2
p = .03).

The potential confounding role of mood state was examined. No significant correlations 

between clinical variables (CDRS, YMRS and MSQ) and either total error scores or the 

number of errors in each emotional category were observed for either BD or SMD (all rs < |.

18| all ps > .10).

These results indicate that error rates are related to medication status. Namely, elevated error 

rates, relative to healthy subjects, are present only in medicated BD and unmedicated SMD. 

In each group, error rates are unrelated to current symptoms of depression, mania or 

irritability.

Discussion

Our findings suggest that the facial emotion recognition deficits that have been observed 

previously in BD and SMD (Guyer et al., 2007; McClure et al., 2005; Schenkel et al., 2007) 

may reflect more general deficits in identifying emotional information from nonverbal social 

cues. Specifically, SMD youths exhibited greater errors labeling the emotional prosody of 

sentences with neutral semantic content relative to healthy comparisons. The BD sample as 

a whole exhibited a trend in this direction; however, medicated BD youths differed 

significantly from HC. Errors were unrelated to current symptoms of depression, irritability 

and mania.

The existence of emotional prosody identification deficits among SMD youths and 

medicated BD youths adds to the literature in several ways. Although emotional prosody is 

not widely studied, the ability to identify the emotional tone of spoken information is an 

important element of social interactions. Hence, the deficits we observed in SMD and 

medicated BD may contribute to the social impairments documented in youths with BD 

(Geller et al., 2000; Goldstein et al., 2009) and the difficulties observed in SMD because of 

the impact of their extreme irritability on interpersonal relationships. Interestingly, there was 

no Group × Emotion interaction, suggesting a generalized difficulty with emotional prosody 

identification similar to the global face emotion identification deficits observed in these 

populations. Studies with morphed facial stimuli suggest that both SMD and BD youths 

require more emotional information than HC to classify facial expressions correctly 

(Brotman, Skup, et al., 2008; Rich et al., 2008) and have difficulty discriminating between 

varying face emotion intensity levels (Schenkel et al., 2007). Similar studies might be 

conducted with emotional prosody to assess impairments distinguishing subtleties in vocal 

tone. Such deficits might have important implications for the patients’ ability to establish 

and maintain reciprocal relationships. This may influence patient’s support networks, 

leaving them more vulnerable to life stressors and subsequent risk for future mood episodes. 

In addition, existing psychosocial treatments may benefit from including emotional cue 
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recognition training modules to remedy these deficits, as in schizophrenia (Horan et al., 

2011).

Emotional prosody identification deficits may have implications beyond immediate 

interpersonal interactions. For example, studies link accurate emotion perception (including 

emotional prosody identification) with poor occupational outcomes among adults with 

schizophrenia (Kee, Green, Mintz, & Brekke, 2003). Also, emotional prosody may influence 

how semantic information is encoded and recalled (Schirmer, 2010). Thus, nonverbal 

emotion labeling deficits may reflect general abnormalities in emotion processing and 

contribute to poor emotion regulation. This preliminary study used a small number of 

experimentally controlled emotional prosody variables to investigate potential deficits in 

SMD and BD youths. However, research using more ecologically valid stimuli, measures of 

later recall, and emotion regulation measures may elucidate areas of dysfunction in these 

populations and provide a basis for future psychosocial treatments.

Evidence for emotional prosody deficits in SMD and medicated BD also helps to constrain 

hypotheses regarding the neural circuitry dysfunction mediating social cognition deficits in 

these populations. Specifically, our data suggest that emotion processing deficits in SMD 

and BD are mediated by dysfunction in areas central to emotional processing or attention, 

including the amygdala, orbitofrontal cortex and prefrontal cortex, rather than in areas 

associated with visual or prosody-specific processing. As we only measured behavioral 

responses, such hypotheses are speculative and should be tested using fMRI (functional 

magnetic resonance imaging). However, they are consistent with the neural dysfunction 

observed in BD adults during emotional prosody (Mitchell et al., 2004).

Consistent with data on face emotion identification (Guyer et al., 2007; Rich et al., 2008), 

BD and SMD did not differ in ability to label emotional prosody, although both were 

impaired (at least at a trend level) relative to HC. The SMD syndrome was developed to 

define a phenotype that had been postulated to be a developmental manifestation of BD 

(Leibenluft et al., 2003); the two populations are differentiated mainly by the presence (in 

BD) or absence (in SMD) of episodic mania. In earlier work, both groups exhibited 

impairment on a face emotion labeling task relative to healthy controls and to patients with 

unipolar depressed/anxious or conduct/attention deficit hyperactivity disorders (Guyer et al., 

2007). However, early examinations of the neural underpinnings of such face emotion 

identification deficits point to important brain-based distinctions between BD and SMD, 

despite similar performance on behavioral tasks. Specifically, during emotional ratings of 

neutral faces, SMD youths exhibited less amygdala activation than controls or BD (Brotman 

et al., 2010). Whether similar neural distinctions would emerge for emotional prosody 

recognition in these populations is unknown. Several brain regions integral to the 

identification of emotional prosody and face emotions have been implicated in the 

dysfunctional neural circuitry of both BD and SMD. Dysfunction in this circuitry may act as 

a ‘final common pathway’ for nonverbal emotion identification deficits in BD and SMD; 

future research could clarify whether the mediating circuitry differs between groups and/or 

sensory modalities. In this way, fMRI research into nonverbal emotional processing could 

elucidate similarities and differences between the two disorders, with implications for 

diagnosis and treatment.
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Future research should also investigate the specificity of our findings to medicated BD 

youths. Possibly, emotional prosody deficits occur only in BD youths with severe illness 

who cannot be taken off medication. Alternatively, medications may cause the deficit. The 

impact of medication on nonverbal emotion processing is unclear. Studies document face 

emotion labeling deficits regardless of medication status (Brotman, Guyer, et al., 2008; 

Guyer et al., 2007). Other studies describe nonverbal processing impairment only among 

medicated BD youths (Schenkel et al., 2007), and research suggests that particular 

medications (e.g. lithium; Holmes et al., 2008) can impair performance on emotional tasks 

in adults with BD. We cannot investigate the impact of specific medications on emotional 

prosody deficits due to ethical concerns that preclude discontinuing severely ill children 

from medication for research, and because most children were taking medications from 

several categories. Research is necessary to investigate the role of medications on nonverbal 

emotion identification processes.

Limitations

Without an additional psychiatric comparison group lacking emotional prosody deficits, 

deficits in SMD and medicated BD youths may represent nonspecific abnormalities 

associated with childhood psychopathology. Data indicate face emotion labeling deficits in 

BD and SMD but not in other mood, anxiety and conduct disorders (Guyer et al., 2007); 

however, emotion prosody deficits have been observed in youths with depression symptoms 

(Emerson et al., 1999) or ADHD (Uekermann et al., 2008), and adults with schizophrenia 

and autism spectrum disorders (Hoekert, Kahn, Pijnenborg, & Aleman, 2007; Philip et al., 

2010). Correlations between social anxiety symptoms and emotional prosody deficits have 

been documented as well (McClure & Nowicki, 2001). However, we are unaware of any 

studies directly comparing emotional prosody identification abilities between youths with 

mood disorders and those with other psychiatric disorders. Therefore, the specificity of 

emotion prosody labeling deficits is unknown and studies directly comparing different 

psychiatric groups in this domain would contribute to the literature.

In the present study, participants were recruited from a wide age range, spanning a number 

of significant developmental changes. Because no group differences in age were observed, 

we believe that the emotional prosody deficits seen in the SMD and medicated BD groups 

cannot be attributable to age. However, future investigations of emotional prosody would 

benefit from a closer examination of developmental stages.

To maximize clinical differences between BD and SMD, BD was limited to the ‘narrow-

phenotype’, requiring at least one manic or hypomanic episode with euphoria or grandiosity. 

It is unknown whether these findings generalize to youths with manic episodes characterized 

by irritability rather than elation.

Future research might include a neutral prosody condition. Some data indicate that BD and 

SMD youths perceive neutral facial stimuli as more threatening than do HC (Brotman et al., 

2010; Rich et al., 2006), while other social cognition deficits may be specific to emotional 

versus neutral conditions (Schenkel et al., 2008). In addition, nonverbal language and social 

skills assessments would be helpful to correlate with performance on standardized 

behavioral measures.
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Conclusions

This study of emotional prosody recognition suggests that emotional labeling deficits in 

SMD, and possibly BD, extend to emotional prosody as well as face emotion labeling. A 

diffuse pattern of nonverbal emotional labeling deficits may contribute to social deficits in 

these samples, with potential implications for psychosocial interventions. Research into this 

understudied topic, including the role of psychotropic medications and the neural 

underpinnings of emotional prosody identification processes, could provide important 

information about psychosocial function in BD and SMD, including similarities and 

distinctions between them. Finally, information about nonverbal emotion processing 

differences could facilitate the development of psychotherapeutic interventions to address 

systematic errors and improve social skills in these youths.
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Key points

• Youths with severe mood dysregulation and a medicated subsample of youths 

with bipolar disorder are impaired in their ability to identify the emotional 

prosody of a spoken sentence with neutral content.

• These findings extend our understanding of nonverbal emotional processing 

abnormalities in these populations.

• These findings may inform treatment emphasizing focus on social skills 

including the accurate identification of nonverbal emotional cues.

Deveney et al. Page 13

J Child Psychol Psychiatry. Author manuscript; available in PMC 2015 June 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Mean number of errors made in each emotion and actor category per diagnostic group. A 

main effect of diagnostic group [F(2, 196) = 3.22, p < .05] revealed significantly more errors 

among youths with SMD as compared with healthy comparison children (p < .02). Youths 

with BD exhibited a trend toward greater errors than healthy children (p < .09). No 

interactions among diagnostic group, emotion, or actor were observed. SMD = youths with 

severe mood dysregulation; BD = youths with bipolar disorder
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Table 3

Analysis of covariance results comparing errors made by youths with BD, SMD and HC children

Effect F df p-Value Post hoc results

Group 3.22 2,196 .04 SMD < HC*; BD < HC †

Actor 3.63 1,196 .06 Adult > child †

Emotion 2.20 3,588 .10

Actor × Emotion 1.08 3,588 .35

Group × Actor 0.10 2,196 .90

Group × Emotion 0.23 6,588 .95

Group × Actor × Emotion 1.72 6,588 .12

Analyses were conducted after covarying full-scale IQ. BD = bipolar disorder (n = 76); SMD = severe mood dysregulation (n = 67); HC = healthy 
children (n = 57).

†
p < .10;

*
p < .05.

J Child Psychol Psychiatry. Author manuscript; available in PMC 2015 June 18.


