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Emotional Lability is distinct from ODD

ABSTRACT

Background: Emotional Lability (EL) and oppositional defianisdrder
(ODD) frequently co-occur with attention-deficitfbgractivity disorder
(ADHD). This study evaluates whether EL merely esgnts the negative
‘mood/affect’ component of ODD, or forms a distiginension.

Method: EL and ODD data from 1,317 ADHD participants were
analyzed using exploratory and confirmatory facoalyses for binary
data.

Results: Within ADHD, 39.4% children had ODD and 42.6% had; E
16.6% had ODD-only, 19.7% had EL-only and 22.9%resged both. In
both exploratory and confirmatory factor analydek,forms a separate
dimension from ODD items and the ‘mood/affect’ subehsions
(whether classified by DSM-5 or Burke et al. mod®ishede novoODD
subdimensions derived from our data). This factasteucture remains
invariant across gender.

Conclusion: EL is distinct from ODD and its ‘mood/affect’
subdimensions. In line with emerging evidence, bodings provide
further evidence of factorial validity for EL assaparate construct from
ODD.

Keywords: ADHD, emotional lability, ODD, factor analyses
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Emotional Lability is distinct from ODD

Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) isa common
neurodevelopmental disorder characterized by dpuvsotally
inappropriate levels of inattention, hyperactivaiyd impulsivity. ADHD
frequently co-occurs with severe Emotional Labili(L) (such as
frustration intolerance, mood swings, temper owtsurand emotional
fragility) and Oppositional Defiant Disorder (OD@3uch as negative
mood/affect, conflicts and oppositional behavioufghongst ADHD, the
prevalence of EL is about 30% (Sobanski et al.,020dvhilst ODD is
around 30-80% (YuceZoroglu, Ceylan, Kandemir, & Karabekiroglu,
2013). Given that a significant correlation exibegween ODD and EL
symptoms amongst ADHD (Sobanski et aD10), their co-concurrence
could arise from their construct overlaps; for eptamsome ODD itenis
also describe emotional dysregulation behaviouugjgsstive of item
similarity on face validity. However, it remainsalear whether ODD is a

conglomeration of distinct subprocesses which gige separately to

1ODD consists of eight items, which include ‘losesper’, ‘angry’,
‘touchy’, ‘argues’, ‘defies’, ‘blames others’, ‘deerately annoys others’
‘spiteful or vindictive’.
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emotional dysregulation and behavioural dysfunajamr whether ODD
captures a unifying substrate underlying globalrelyslation difficulties
(Burke, Hipwell, & Loeber, 2010). There is a posdgypthat severe EL
merely represents the negative ‘mood/affect’ congmorof ODD, if the
latter could be accurately cleaved from its beh@licomponents.

The multidimensionality of the ODD construct has eibe
demonstrated by recent research, showing facteakdlity, concurrent
validity and predictive validity of separate andstalict subdimensions
(Burke et al., 2010; Stringaris & Goodman, 2009)dded, DSM-5
classifies ODD items under three distinct categoriengry/Irritable
Mood Argumentative/Defiant Behavi@and VindictivenesgAPA, 2013).
Since the publication of the DSM-5, further evidernas been provided
on the factorial validity of the DSM-5 grouping (Kger et al.,2013).
Furthermore, a recent study has confirmed the coexcuvalidity of these
three distinct categories demonstrating tAagry/Irritable Mood was
associated with Emotional Problem&rgumentative/Defiant Behavior
with  ADHD symptoms andVindictivenesswith Conduct Problems
(Mandy, Roughan, & Skuse, 2014). However, the peecnethods of
cleaving ODD items into subdimensions are still jsated to debate.
Subdimensions of ODD items are defined differebthtwo key methods.
Stringaris & Goodman (2009) propose a grouping,cwhs the same as

that adapted by the DSM-5. In this first methodsds temper’, ‘angry’
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and ‘touchy’ items are grouped &sitable (equal to Angry/lIrritable
Mood in DSM-5); ‘argues’, ‘defies’, ‘blames’ and ‘annglyitems are
grouped asHeadstrong (equal to Argumentative/Defiant Behavioin
DSM-5); while ‘spiteful’ and ‘vindictive’ items argrouped adHurtful
(equal toVindictivenessn DSM-5). These reported subdimensions were
classified based on predictive validity: thietable dimension was found
to predict later emotional disorders (depressioad amxiety), while
Headstrongpredicts ADHD andHeadstrongandHurtful together predict
conduct disorder (Stringaris & Goodman, 2009). bntcast, in the
second method proposed by Burke et al. (2010)chgy ‘angry’ and
‘spiteful’ items are grouped asdegative Affect’loses temper’, ‘argues’
and ‘defies’ items a®ppositional Behavigrwhile ‘annoys’ and ‘blames’
items asAntagonistic BehaviorThese subdimensions were first extracted
by exploratory factor analysis, and then validavgdtheir prediction of
differential outcomes, witliNegative Affecpredicting depression while
OppositionalandAntagonistidoehaviours predicting Conduct Disorder.
Some research findings however suggest that ELCIDD, despite
their co-occurrence, are not identical. FurthermoEL has been
suggested to represent an additional core dimemgiDHD (Remiherr
et al., 2010; Skirrow & Asherson, 2013). Amongst AD, ODD is
present in 46% of those with low EL, 65% of thoséhwnoderate EL,

and in 79% of those with high EL (Sobanski et2010). In other words,
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substantial proportions of the sample express amlg of these two
conditions, despite their significant correlatidhether EL represents a
separate dimension distinct from ODD in the cont&@xADHD, to our
knowledge, has not been formally evaluated by faetmalysis in the
literature.

Another important consideration in investigatinge thssue of
construct duplication is the emerging importanceupeed by emotional
dysregulation in ADHD research, where mood- andtemerelated terms
such as emotional dysregulation, emotional impuisiaffective lability
and mood instability have been used interchangeébbpanski et al.,
2010). Barkley & Fischer (2010) highlighted thataionally impulsive
symptoms are the most impairing aspects of ADHO tesisted into
adulthood, contributing to impairments in familydapeer relationships
as well as financial and driving ability, and comgsently proposed
emotional dyscontrol as the third dimension of ADHihenotype.
Seymour et al.(2014) demonstrated emotion regulation and its
impairment mediate the relationship between baselkDHD and
subsequent depression in a community sample adrenilaged between
9-12 years old. Childhood ADHD increased the risk recurring
depression 12-fold (Chronis-Tuscano et al., 201ile youths with
comorbid ADHD and mood disorders are three timegenlikely to

complete suicide (James, Lai, & Dahl, 2004). Theseent findings
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underscore the clinical importance and relevance eofhotional
dysregulation in ADHD research.

Moreover, on the etiological level, familial andd#t/e genetic
substrates accounting for a phenotypic associdigiween ADHD and
emotional dyscontrol have also been identified.n&ur et al.(2011)
identified familiality in ‘emotional dysregulatioADHD’ phenotype as a
‘breeding true’ familial subtype. Furthermore, Mewd et al.(2014)
using a twin study design, decomposed the genetlutacture of ‘EL
within the context of ADHD symptoms, and identifiedmmon genetic
substrates between EL and ADHD phenotypes. EL waad to share
common genetic etiology with core ADHD dimensiow$ile showing a
stronger link between EL and hyperactive/impulsyenptoms, however
the potential construct overlap between EL and GioDld not be ruled
out.

Given that EL has been found to be a predictoregfression and
poor prognosis and ‘mood/affect’ subdimensions BiDOmay also be a
predictor of later depression, these two dimensiocosld be closely
linked. The present study sought to examine theiggenature of the
relationship between EL and ODD subdimensions withe context of
ADHD. This study utilized a clinical sample of Chkse Han (i.e. the
ethnic majority group in China, in order to minimizsample

heterogeneity) and set out to answer a seriessefreh questions.

7135



Emotional Lability is distinct from ODD

First, what is the pattern of co-occurrence betwEénand ODD
amongst participants with ADHD? Second, is EL digtiishable from the
Angry/Irritable Moodsubdimension, as classified by the DSM-5 method,
or is EL distinguishable from th&legative Affectsubdimension, as
classified by the Burke et al. method? Third, it,noow is EL distinct
from other groupings of ODD items?

Methods and Materials

Participants

The clinical sample consisted of 1,338 children aalblescents with
ADHD recruited from Peking University Institute dflental Health.
ADHD caseness was classified using the ClinicalgbBastic Interview
Scale (CDIS; Barkley, 1998) based on the DSM-IVetia. The inclusion
criteria were: (1) 6 to 16 years old; (2) full-seastimated intelligence
guotient (IQ) estimated using Chinese Wechslerlligemce Scale for
Children (C-WISC, Gong & Cai, 1993)>70; (3) medioatnaive; (4)
Chinese Han descent. The exclusion criteria incluni@jor neurological
disorders, a diagnosis of schizophrenia, pervasexelopmental disorder,
epilepsy, mental retardation or other brain diste.de addition, children
with emotion-related disorders diagnosed using Ciéfe also excluded
such as special phobia, social phobia, separatimaets disorder,
generalized anxiety disorder, dysthymia, depressind bipolar disorder.

The current study was approved by the Ethics Cotemibf Peking
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University Institute of Mental Health. Written imfoed consent was
obtained from parents of all participants.

Diagnoses and Assessment

(1) ADHD caseness

Clinical Diagnostic Interview Scale (CDIS)The Mandarin-Chinese
version of CDIS was developed by Peking Univerbistitute of Mental
Health (Yang, Wang, Qian, Biederman, & Faraone,4200he semi-
structured interview was conducted with ADHD protienand their
parents by trained psychiatrists, yielding threagdostic categories:
inattentive type (ADHD-I), hyperactive-impulsivepty (ADHD-HI) and
combined type (ADHD-C). The parent who acted asntiiaén carer and
with the best knowledge of the child was used aspttimary informant.
Comorbidities including oppositional defiant diserdODD), tic disorder
(TD) and learning problems were also evaluated.

(2) Emotional Lability

The EL construct was captured by the items derfu@a the ‘Emotional
Lability’ subscale ofConners’ Parent Rating Sca(&oyette, Conners, &
Ulrich, 1978; Xu, 1999). The items were rated diseon a 4-point Likert
scale (O=never, 1=sometimes, 2=often and 3=alwlay$he same parent
who was interviewed. The items included were: (Y)obd changes
quickly and drastically’ Mood Swingg (ii) ‘demands must be met

immediately — easily frustrated in efforfFrustration); (iii) ‘cries often
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and easily’ Cry) and (iv) ‘temper outbursts, explosive and unprtadile
behaviour’ Explosivg. An EL score was calculated by summing across
the four items.

For the categorical comparison of co-occurrencevéen EL and
ODD status amongst ADHD participants, a cut-ofesiold of EL score
6 or more was used to yield EL caseness. As thereoi published
threshold for clinically significant EL in the Clegee population, the ‘EL
threshold was empirically derived from a commurggmple, capturing
the top 2% in EL scores. A total of 745 typicalgveloped controls (TDC)
were recruited from elementary schools in BeijiAd.participants were
of Chinese Han descent. Children with more thaeelADHD symptoms
evaluated by the ADHD Rating Scale-IV (ADHD RS-BM) et al., 2006)
were excluded because of the potential presenesa &DHD diagnosis.
Exclusion criteria included mania, bipolar disordesther major
psychiatric disorders, family history of psychosisevere physical
diseases and substance abuse (for more detailSsme et al., 2009).
There was no significant difference in age betw#den TDC and our
ADHD sample [(116 £ 20) versus (118 = 29%%-0.74, p=0.462]; but
there was a higher percentage of males in the ABddBple [85.6%
versus 53.4%y°= 255.37;p<0.001]. Setting the cut-off threshold at 6 (i.e.
a score of 6 or above) captured the top 2% of iddals, representing a

clinically meaningful threshold of severe EL, 2eSDs above the mean.
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(3) Oppositional Defiant Disorder

The eight DSM-IV ODD symptoms were derived fromeyds’ report of

the child’s symptoms; and were captured using tb&S(hy interviewers

who recorded the same parent’s description of Ofems, as ‘present’ or
‘absent’. Eight items were evaluated by the sameemaabout the
presence of each ODD symptoms over the course lgfaat 6 months,
and rated as ‘O=No (absent) and ‘1=Yes (preserit)four or more

symptoms were rated as present and lead to signifiéunctional

impairments, ODD diagnosis was made.

The ODD items were first grouped into subdimensioynshe DSM-
5 method, and then grouped by the ‘Burke et althoe.

In the DSM-5 method (APA, 2013), ‘loses temper’ngay’ and
‘touchy’ items are grouped as amgry/Irritable Mood subdimension;
‘argues’, ‘defies’, ‘blames’ and ‘annoys’ items asan
Argumentative/Defiant Behaviaubdimension; while the ‘spiteful’ item
reflected aVindictivenessubdimension.

In the Burke et al. (2010) method, ‘touchy’, ‘angand ‘spiteful’
items are grouped &¢egative Affectloses temper’, ‘argues’ and ‘defies’
items asOppositional Behavigrwhile ‘annoys’ and ‘blames’ items as
Antagonistic Behavior
Statistics

Comparison of demographic and clinical characiedstbetween
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excluded and included participants were conducseagueither Pearson’s
chi-square test or independent samplestest as appropriate. Co-
occurrence of ODD and EL in ADHD participants wasmputed by
cross-tabulation and Chi-square statistics.

For de novoexploratory and confirmatory factor analyses, ithial
sample was randomly divided into two equal splif-lsabsamples: the
first ‘learning’ sample for Exploratory Factor Agals (EFA) and the
second ‘testing’ sample for Confirmatory Factor As& (CFA). The
dataset was split into ‘learning’ and ‘testing’ sdes by a random
number generator, providing equal distribution ofgmtial measured and
unmeasured covariates.

Examining the ‘learning’ sample using EFA allows empirically
derived factor structure to emerge. Examining tlesting’ sample using
CFA allows validation of that derived factor mod€FA further permits
comparison of the emerged model with other existogpeting models
already reported in the literature (Reis & JuddQ®0 For our present
study, EFA for categorical data, via the weightedst squares estimator
(WLSMV; Muthén, du Toit, & Spisic, 1997; Brown, 280was applied in
all 12 items (EL and ODD) using the ‘learning’ sdenpThe second
‘testing’ dataset was used to test potential fastarctures, including the
one emerging from EFA and the other existing comganodels already

reported in the literature via CFA. In addition, a#so test the modified
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models in which EL items were grouped with the ‘mMadfect’
subdimensions of ODD while keeping all other inifeatures unchanged
(details of these models are described with thalts)s

Both measures of absolute and relative fit weresssed (Hoelter,
1983). Though Mplus modelling can handle varialoemixed type (i.e.
binary and ordinal), we took caution to dichotomik items into a
binary variable (0/1=0; 2/3=1) in order to minimitee scalar effects (i.e.
4-level measure of EL items and 2-level measureO&fD items)
influencing the final EFA and CFA models. All parat@rs in the model
were estimated unless constrained for a priorioresasFactor analysis for
categorical data was implemented (also known am Factor Analysis
(IFA) or Multidimensional IRT) in Mplus, which repis on the goodness
of fit of both EFA and CFA models testedle also re-ran the models
using the original 4-level EL items to cross-chéle& robustness of the
binary results. Due to the sensibility of the chuare to the sample size,
the relative chi-square/qdf) (Hoelter, 1983) of each model is reported
along with the Root Mean Square Error of Approxiomat(RMSEA,;
Browne & Cudeck, 1993), the Taylor-Lewis Index (TLBentler &
Bonett, 1980) and the Comparative Fit Index (CFenter, 1990).
Should a novel factor structure have emerged ddesgfender invariance
would be applied. We conducted multiple group CHas gender

invariance in novel factorial structures. All dataalyses were conducted
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using the SPSS (Version17.0; SPSS Inc., ChicagoUJ8A) and Mplus
(Muthén & Muthén, 1988-2011) statistical packages.

Results

Characteristics of the sample

Of 1,338 participants, 21 were excluded due to imjgsdata. The
analyzed sample consisted of 1,317 participan&getivere no significant
differences between the excluded and analyzed sasmplagetE1.42;
p=0.155), gender »{=0.00, p=>0.999) or ADHD subtypesyi{=3.59,
p=0.141).

Of 1,317 ADHD participants analyzed, 1125 (85.6%grevmale.
The mean age was 9.79 years (SD=2.42). Six hurahddsixty-eight
(50.7%) children were classified as having the Cioetdb subtype of
ADHD; 59 (4.5%) having the Hyperactive-Impulsive bsgpe; 590

(44.8%) having the Inattentive subtype.

What is the pattern of co-occurrence between EL a@iDD amongst
participants with ADHD?

Within the 1,317 participants with ADHD, 39.4% (518ad ODD and
42.6% (561) had EL (dichotomized using the thredlofl6). A sizeable
proportion expressed only either ODD or EL: 16.68d WDD-only; 19.7%
had EL-only; 22.9% expressed both; and 40.9% hathere(,*=83.1,

p<0.001).
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Is EL distinguishable from the ‘Angry/lrritable Mod’ subdimension,
as classified by the DSM-5 method, or is EL distunghable from the
‘Negative Affect’ subdimension, as classified byetBurke et al. method?
If not, how is EL distinct from other groupings addDD items?

To address these questions both EFA and CFA warducted using all
12 binary items (4 EL and 8 ODD). The initial sampdf 1,317
participants was randomly split into two halves66& the ‘learning’
sample for EFA, and 661 in the ‘testing’ sample@&iA.

For the EFA solution the Geomin oblique rotationrswesed (Yates,
1987; Browne, 2001). The one factor model did rrovigle adequate fit
(relativey’= 6.56, CFI= 0.92, TLI= 0.90, RMSEA= 0.099). Thedf the
two factor solution was improved (relatiy& 3.5, CFl= 0.97, TLI= 0.95,
RMSEA= 0.062), but it was the three factor solutramch was indicated
by the scree plot (Figure 1A) and provided adeqtiaig®= 1.92, CFI=
0.99, TLI= 0.98, RMSEA= 0.037). The rotated factoadings are
presented in Table 1. Under the three factor smiuthe EL items form a
distinct dimension from the ODD items. The lat@mf two more factors,

replicating Burke’s structure of negative and opiasal behaviour.

- INSERT TABLE 1 HERE -

- INSERT FIGURE 1 HERE -
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- INSERT TABLE 2 HERE —

The next step in our analysis was to verify thea@dr solution,
suggested by the EFA, using the second half of da¢a. For
completeness, several other models were testedhandoodness of fit
indices are presented in Table 2. In particulard®d. corresponds to the
one factor model, in which all 12 binary items loawl a single factor.
Model 2 consists of two dimensions, one for the GRIns and one for
the EL items. Models 3 and 4 correspond to the CEBMethod; in the
former, the EL items belong to a fourth dimensiand in the latter, the
EL items have been grouped with tAagry/Irritable dimension while
keeping all other initial features unchanged. lea B'SM-5 model, there
was only one indicator (i.e. ‘spiteful’ item) repsmting the
Vindictivenesglimension and therefoMindictivenessvas represented as
an observed variable rather than as a latent fadimel 5 corresponds to
the Burke et al. method augmented by a fourth deenfor the EL
items, while in Model 6 the EL items have been geul with the
Negative Affectlimension of the Burke et al. model. Finally Modeis
derived from the EFA best fitted model and Mode$ & modification of
Model 7 where the ‘spiteful item is assigned to eth
Oppositional/ProvocativgO/P) rather tharNegativity (N) dimension.

Model 8 was tested as “spiteful” cross-loaded a @P dimension as
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suggested by the modification indices in MPLUS.

As presented in Table 2, the goodness of fit irglideteriorated
when EL was merged with the respective putative ddiaffect’
components in both the DSM-5 (Model 3 vs. Modeball Burke et al.
model (Model 5 vs. Model 6), mirroring the magniuaf change
between Model 2 vs. Model 1. That is, the fit was adequate when the
EL items were grouped along with ODD items (Modg|s4, 6); the fit
improved substantially when the EL items were addwto form a
separate dimension.

The best fitted model was Model 8, which supported as a
separate construct, distinct  from Negativity (N) and
Oppositional/Provocativg€O/P) dimensions. Since Model 8 was the best
fitting one, we proceeded with multiple group CFMuthén &
Christoffersson, 1981) with respect to gender. psial indicated
measurement invariance in thresholds and loadingsodys and girls
(chi-square of nested comparison= 7.398, dfp=60.286). Therefore, the
EL and ODD items form separate dimensions for lgtls and boys in a
similar manner. The corresponding loadings and raoteelations
between the three factors are reported in the gairam (Figure 1B).
The two ODD dimensions correlated strongly (r= .82 contrast, EL
showed lower correlations with ODD dimensions (0.8562). The factor

loadings derived from CFA were broadly consisterithvthose from the
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respective EFA, which allowed for factor cross-lioad.

The analysis was repeated by using the EL itenas4rpoint Likert
scale. The model that was suggested by EFA wasdh iflentical to
Model 8. Regarding the CFA results, the fit indicésall models were
almost identical to the ones derived when using bi@ary items
(complete results available upon request). Thesealtse indicate that
Model 8 best describes the factor structure oflthetems, regardless of
the type of data (binary or ordinal) used for theitEms.

Discussion

There are four key findings of this study. First, &d ODD are common
comorbidities in children with ADHD: 39.4% had ODdnd 42.6% had
EL. Yet sizeable proportions of participants witfiDIAD only express
either the ODD or EL phenotype alone, and only arigu express both.
Second, EL is a separate construct from ODD; andissnct from the
‘mood/affect’ subdimensions of ODD whether clagsifiby the DSM-5
(i.e. Angry/Irritable Mood, the Burke et al. models (i.Begative Affegt
or by the model derived from our data (iegativity. Third, a novel
factorial structure of ODD is identified when jugtassed against EL items.
In our data, ODD is best represented by two dinmrssiwhich are
designated asNegativity (i.e. ‘Angry’ and ‘Touchy’' items) and
Oppositional/Provocativéi.e. the remaining six items); and this grouping

is similar to that of the Burke et al. model. Fburthe detected 3-factor
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structure (i.e. EL,Negativity Oppositional/Provocativewas invariant
across gender.

As far as the authors are aware, this is the dttgdly which provides
factorial validity of EL as a distinct and separatastruct from ODD and
its subdimensions.

The construct of ‘Emotional Lability’ examined hesederived from
a subscale within the well validated Conners’ Raticale (Conners,
1973; Parker, Sitarenios, & Conners, 1996). It ref®d a subset of
symptoms denoting emotional instability, frustratimtolerance, rapid
and drastic changes in mood, emotional fragilitcgiing easily as well
as unpredictable and explosive temper outbursssdiktinct factorial
validity has previously been demonstrated in ddférsamples only in
relation to ADHD symptoms (Conners, 1973; Margdl283; Furlong &
Fortman, 1984; Epstein, Cullinan, & Gadow, 1986rtkBa et al., 1996;
Merwood et al., 2014).

Apart from the factorial validity of the EL constty there are other
findings, indicative of the genetic, concurrent grddictive validity of
this construct.

For genetic validity, a family study provides ewide for co-
segregation of emotionally dysregulated ADHD phgpet as a
distinctive familial subtype (Surman et al., 201A)quantitative genetic

analysis isolates substantial genetic heritabiityEL in the context of an

19/35



Emotional Lability is distinct from ODD

ADHD phenotype (Merwood et al., 2014).

For concurrent validity, a recent functional nearaging study
identified two independent circuitries for execetiattentional deficits
and EL in participants with ADHD (Posner et al. 13D Another study
focused specifically on EL symptoms and identifsdmhormal amygdala-
cortical functional connectivity in children withDHD associated with
high EL, and the association between EL and theoc@cuitry signature
remains unchanged while accounting for ODD statiildershorn et al.,
2014). More specifically, high levels of EL weresasiated with
increased positive functional connectivity betwbdateral amygdala and
medial prefrontal regions and less positive fun@io connectivity
between amygdala and bilateral insula and sup&mporal gyrus. The
authors suggest that this pattern may represepeeife disruption in
emotional control networks in a subset of childwath ADHD and high
EL, a process independent of ODD symptoms. Fortfomal correlates,
the risks of emotional dysregulation are highlighta that Emotional
Impulsivenesssymptoms are the most impairing aspects of ADHD,
contributing to family, peer relationships, finaaci and driving
impairments in adult outcomes (Barkley & Fisch€r1@). Their findings
are broadly replicated using an analogous constrDetficient Emotional
Self-regulation (DESR) — characterized by low frustration tolemnc

temper outbursts, emotional impulsivity, and maaluility (Surman et al.,
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2013).

For predictive validity, childhood DESR adverselypiacted the
quality of life in ADHD adults and was associatedthwsignificant
functional impairments, reduced marital status,hbérgrisk for traffic
accidents and arrests. In a longitudinal studyelras DESR was found
to predict both DESR and persistence of ADHD atdryfollow-up; and
participants with ADHD+DESR had increased risks @DD, social
problems and psychiatric comorbidities (Biedermarale 2012). Our
findings showing EL as a distinctive dimension @rerefore in line with
the emerging evidence, which implicates emotioadlility symptoms
embodying a dimension with specific concurrent pretlictive validity.

From our data, a novel factorial structure of ODRswdentified
when ODD items were juxtaposed against EL items:DOIS best
represented by two dimensions which were desigragé&tegativity(i.e.
‘Angry’ and ‘Touchy’ items) andOppositional/Provocative(i.e. the
remaining six items). This grouping is largely damito that of the Burke
et al. model. However, the detected difference arégse from our sample
consisting of ADHD participants while the study sdenfrom Burke et al.
consists of female community participants. The entrrstudy aimed to
test for the independence of EL and ODD items amsidworth noting that
EL remains a separate construct from ODD itemsrddgss of whether

these items were grouped according to the DSM-Bkd3at al. or oude

21/35



Emotional Lability is distinct from ODD

novo models. Our findings can therefore stimulate ferthesearch and
replication studies on EL.

Our results should be interpreted in the light @fegal limitations.
First, our clinical ADHD sample may not be genamd to children
without ADHD. Second, the effect of anxiety, degies and autism
spectrum disorder symptoms in modifying the expoessf EL was not
evaluated, as these measures were not availabsédyses. Our sample
also excluded childhood bipolar disorder and was pieenotyped for
Severe Mood Dysregulation (SMD). Indeed, an oveblefwveen EL in 10
item Conners (also known as APQ) artepubertal and Early
Adolescent Bipolar Disordemphenotyped by WASH-U-KSADS was
reported (Tillman & Geller, 2005). The extent to ighh these
comorbidities may influence our findings remaingested and therefore
unknown. Future studies with samples enriched dmsh@typed for these
conditions could test for the invariance and gdimaility of our
findings. Third, our measures of EL and ODD wemoalerived from the
same source, based on parental report, howevey, ieee recorded
differently. EL items were rated directly by pa®on a paper instrument.
ODD items were reported by parents but recordednbsrviewers in
CDIS. It is unlikely that the detected independenteEL is entirely
attributable to the effects of direct and indireetording of the same

source information based on parental reports. Hewea replication
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study using items derived from the same instrungnthe same rater
could overcome this limitation. Fourth, only onexgde indicator (i.e.
‘spiteful’ item) was available to represent théndictive dimension.
Finally, there is no normative data on EL distribatin the Chinese
population stratified by age and gender; we theeefelied on the cut-off
threshold derived from the TDC sample as a singteug The TDC
consists of children with few symptoms, which maptgmtially yield a
lower cut-off threshold, thereby inflating the coearrence between EL
and ODD. This could potentially bias our findingswards the null
hypothesis leading to an inflated overlap betwekmfid ODD as well as
less children with ‘neither’ (i.e. more childrenaskified as expressing
severe ‘EL by a lower threshold). Yet our findiags the contrary. This
effect, if it exists, would potentially strengtheather than weaken our
finding. The detected dose-response trend of ADIBtypes on EL in
relation to impulsivity is consistent with findingom Caucasian samples
(Sobanski et al., 2010; Overgaard et al., 201%8)cating that our sample
Is not atypical or ungeneralizable due to ethnioityscaling atypicality.
Replication studies with European or American papah samples using
standardized EL T-scores and cut-off threshold weWlercome this
limitation. Our CFA analyses model all measuresnagcators without
assigning arbitrary cut-off thresholds; the reslikewise do not support

EL merging with theAngry/Irritable Moodsubdimension or thEegative
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Affectsubdimension.

In conclusion, our findings provide preliminary @égnce that EL is
distinct from ODD and the ‘mood/affect’ subdimensoof ODD, i.e.
Angry/Irritable Mood or Negative Affectin both EFA and CFA, EL
formed a separate dimension from ODD items and tkRimained
invariant across gender. In line with other emaggawidence suggestive
of EL as an independent construct with specificcoorent correlates and
predictive validity, our findings provide furtheadtorial validity evidence
for EL as a separate construct from ODD. We theeefecommend more
research focusing on EL, as it may represent aratpalinical entity

with important diagnostic and management implicatio
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Tables

Table 1. EFA 3-factor solution (first half of the data)

factor loadings

1 2 3
EL Cry 0.47 -0.25 0.03
Explosive 0.54 0.04 0.13
Mood swings 0.95 0.00 -0.12
Frustration 0.56 -0.20 0.01
ODD Loses temper 0.09 0.66 0.22
Argues -0.02 0.93 -0.01
Defies -0.01 0.88 -0.02
Annoys -0.11 0.76 0.08
Blames 0.07 0.30 0.26
Spiteful 0.03 0.25 0.46
Touchy 0.00 -0.21 0.92
Angry -0.18 0.01 1.06

EFA via weighted least squares with Geomin rotation

Note: EFA= Exploratory factor analysis; EL=emotional lability, EL symptoms are derived from Conners’
Parent Rating Scale; ODD= Oppositional Defiance Disorder, ODD symptoms are evaluated from the
the interviewed parents’ report of the child’s symptoms. Factor loadings in bold indicate
comparatively higher value (s).
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Table 2. Comparison of Factorial Structures of tested models with Goodness of fit indices according to CFA (second half of the data)

Fitted model
Modell Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Initial Stringa“r/il;)::f::o dman Initial Modified Model B:;Zt;tet:d
1Factor 2Factor Stringaris & Goodman (DSM-5) Burke et al. Burke et al. indicated by CFA from Beijing Data
Model Model (DSM-5) 4 Factor EL=NA EFA from N
4 Factor Model EL=A/I Model 3 Factor Beijing Data (Gender Invariant,
3 Factor Model 3 Factor Model)
Spiteful GF OoDD \" \ NA NA N o/P
Angry GF ODD A/l A/l NA NA N N
Touchy GF OoDD A/l A/l NA NA N N
Loses Temper GF OoDD A/l A/l 0 o) o/P o/pP
Argues GF oDD A/D A/D o] 0 o/P o/P
Defies GF oDD A/D A/D o 0 o/P o/P
Annoys GF oDD A/D A/D A A o/pP o/P
Blames GF oDD A/D A/D A A o/P o/P
Cry GF EL EL A/l EL NA EL EL
Explosive GF EL EL A/l EL NA EL EL
Mood swings GF EL EL A/l EL NA EL EL
Frustration GF EL EL A/l EL NA EL EL
Goodness of fit
Relative x2 5.45 3.12 2.99 5.09 2.98 4.89 2.84 2.76
CFI 0.92 0.96 0.97 0.93 0.97 0.93 0.97 0.97
TLI 0.90 0.95 0.96 0.91 0.96 0.92 0.96 0.96
RMSEA 0.082 0.057 0.055 0.079 0.055 0.077 0.053 0.052

Note: CFA= confirmatory factor analysis; EL=Emotional Lability; GF=Global factor; A/D= Argumentative/Defiant Behavior; A/I= Angry/Irritable Mood; V= Vindictiveness; NA=
Negative Affect; O= Oppositional Behavior; A= Antagonistic Behavior; N= Negativity; O/P= Oppositional/Provocative; CFI= Comparative Fit Index; TLI= Taylor-Lewis Index;

RMSEA= Root Mean Square Error of Approximation.

34/35



Emotional Lability is distinct from ODD

A) ‘
55+
s |
45- ".H
n 4+ |
@ \
2 357 [
© \
= 34 \
S 25- \
TN l'ﬂ
151 L S
1 B
{L“"G}‘—EL_ -
0.5 T
0 T T T T T T ] T T T __"‘-I-“_tl:I
Component number
| ey ]| | explosive | [moodswings| | frustration |

i

Oppositional/Provocative

[loses temper] |

argues || defies ||

annoys || blames || spiteful |

Figure 1(A) Screeplot of Exploratory Factor Analysg on the first split half ‘learning’ sample.
(B) Path diagram of the CFA 3-factor Model (Model § derived from the second split-half
‘testing’ sample. Rectangles represent observed items and ellipggesent the latent variables

(factors). The parameters printed by the blackigditaarrows represent the standardized loadings
and the coefficients on the curved grey arrowsasgmt the correlations between factqrs0(05 in
all cases).
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