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Purpose:

Attention-deficit/hyperactivity disorder (ADHD), cduct disorder (CD), and oppositional defiant dilsor
(ODD) are common externalizing disorders of chilothoThe common effects of these disorders on snbsta
abuse need further investigation. The current siudgstigated the joint clusters of childhood/adoknce
ADHD, CD, and ODD, and their influence on substaabase/dependence in a population-based sample of

adults.

Methods:

The data were drawn from the PsyCoLaus stue3720) conducted in Lausanne, Switzerland. The latipa-
based sample included 238 subjects meeting cri@riADHD/ODD/CD diagnoses before the age of 15eha
class analyses (LCA) were performed in order tivdexromorbidity subtypes, which were subsequently

characterized with respect to psychosocial comsland substance use.

Results:

The best fit in LCAs was achieved with three latelasses: an ADHD subtype (35.7%); an externalizing
multimorbid subtype (33.6%) involving ODD, ADHD, @i€D; and a third subtype with CD (30.7%). The CD
subtype showed the highest association with substase. Apart from this, the externalizing multitvidr
subtype was also significantly linked to substamse. The ADHD subtype had only elevated frequerfoies
alcohol dependence in comparison with subjectsttadtno history of ADHD, ODD, and CD during childitb
or adolescence. Finally, important interactionsveein subtypes and sex were observed with regaubtstance

use.

Conclusions:
This study provides evidence showing that subtypiegexternalizing disorders, ADHD, ODD and CD,rgjo
their comorbidity patterns leads to important difeces regarding substance use. This could haveatipns

for the etiology, prevention, and treatment of sabse use disorders.

Key words:Attention-deficit/hyperactivity disorder, condulisorder, oppositional defiant disorddatent class

analysis, epidemiology



Externalizing disorders and substance use &edg al.

Introduction

Attention deficit hyperactivity disorder (ADHD) the most common externalizing disorder of childhoeith
prevalence rates between 3 and 7.5%, and, witkefatefinitions, even up to 17% [1]. Subjects witBAD
frequently remain symptomatic into adulthood. Tdisorder is associated with adverse long-term fanat
outcomes, such as poor interpersonal relationstigdower educational qualifications, leading tghhi
economic and social burdens [2]. One of the mostrowersial issues in the research on ADHD isetation to
comorbid disorders such as substance abuse [#cént meta-analysis demonstrated that childhood BDids
associated with nicotine use in adolescence arfdalébhol and drug use disorders in adulthoodT#gse
results were confirmed in a large population-basgeady [5]. Prevalence rates of substance use disorgere
shown to be more than two-fold higher than the 815 the general population [6]. In this contekgre is still
no consensus on the question whether the ADHDeinatin symptoms or the ADHD hyperactivity/impulsyi
symptoms are more predictive of substance prob[@m$. In addition, some studies found a direcbassion
between ADHD and substance abuse [10], while otthensonstrated that this relationship disappearsiebe
occurring conduct disorder (CD) is taken into actd8,11,12]. Flory et al. [3] noted that any ohsset
association between ADHD and substance abuse neidaring the overlap of ADHD with CD may be
spurious. If ADHD stands as a proxy for CD, theayled relation would be nothing more than the well-
replicated association between CD and substansedBl Furthermore, oppositional defiant disor@DD) is
likewise highly comorbid with ADHD and could be eedictor for the development of CD [13,9]. There is
evidence that ADHD and many comorbid condition®eisded with ADHD are heritable [14,15]. One study
demonstrated that major genes underlie a broadvlmehbphenotype including ADHD, CD, ODD, and alobh
abuse or dependence [16]. A recent controlled studthe offspring of patients with opioid dependenc
revealed an increased risk of ADHD in the offsprafter adjustment for the effects of comorbid ODI &£D
in parents, supporting shared etiological factatsvieen ADHD and substance use disorders [17].

Hence, ADHD, CD and ODD show a complex overlap éedefore the common effects of these
disorders on substance abuse/dependence need faxtbstigation. This has major implications foio&igy,
prevention, and treatment of substance use disof8grin particular, population-based samples énglthe
examination of the joint relations between thesewiers and the risk of substance abuse among adalt
lacking [3,8]. A further missing area of research sex differences in the relations among theserealizing
disorders and substance abuse, despite the diwegsall prevalence of these disorders, making dffgal

relations plausible [3].
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Accordingly, the major aim of the current study wasinalyze the joint clusters of childhood ADHD,
CD, and ODD and their influence on substance abdapehdence in a community-based sample of Swistsadu
In a further step, the resultant subgroups wereacterized by psychosocial characteristics andyaedlwith

regard to further topics of interest.
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Methods
Sample and procedures
The sample stemmed from the PsyColLaus study [18]baample of the randomly selected populationébase
ColLaus survey [19]. Participants in CoLaus wereuiéed between 2003 and 2006 in the city of Lausann
(Switzerland) and underwent a physical examinaiticain outpatient clinic [19]. One year later alllGos
participants in the age range of 35 to 66 year®\werited to participate in the psychiatric arntlod study
(PsyColLaus). Among the 5535 subjects participatirthe ColLaus study, 3720 individuals (67%) tookt jra
PsyColLaus [18]. A major aim of the PsyColLaus stwdg to establish the prevalences of threshold and
subthreshold psychiatric syndromes. For the cupeper, a subsample meeting the criteria for
ADHD/ODD/CD diagnoses before the age of 15 wascsete1i=238; 6.4%).

The study was approved by the Ethics Committed®tiniversity of Lausanne, Switzerland. All

participants gave their written consent after béirigrmed of the goal and funding of the study [18]

Measures

The psychiatric part of the assessment within thedeLaus study included the French version of émis
structured Diagnostic Interview for Genetic StudiesGS) [20,21]. The DIGS comprises informationan
broad spectrum of DSM-IV Axis | diagnoses [18].dntater and test-retest reliability of the Fremehsion
were successfully established in a clinical sangfleausanne for major mood and psychotic disorflzkas
well as for substance use disorders and antisperabnality [22]. The ADHD and ODD sections were
translations of the Yale Family Study version af Bchedule for Affective Disorders and Schizoptaeni
Lifetime and Anxiety disorder version [SADS-LA; 23]he ADHD and ODD sections of this interview were
developed in analogy to the corresponding seciiotize Kiddie-Schedule for Affective Disorders and

Schizophrenia [K-SADS-E; 24].

Statistical analysis

Latent Class Analysis

Latent class analyses (LCA) were performed to englly identify the common patterns of ADHD, CD,can
ODD. The goal of person-centered approaches sutfAds to group individuals into homogeneous
categories. In this manner, unobserved populatterbgeneity can be captured by qualitatively or

quantitatively differing subgroups [25].
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The most common statistical model fit indices & Akaike information criterion [AIC; 26], the Basian
information criterion [BIC; 27], the sample-sizgasted BIC [ABIC; 28], and the entropy measure. Tdwer
the values of the AIC, BIC and ABIC are, the beisethe model fitThe entropy indegrange from 0 to 1)
measures the precision of classification. High &alindicate distinct classes. Based on an extengian
theorem by Vuong [29], Lo, Mendell and Rubin [30pposed the Lo-Mendell-Rubin likelihood ratio test
(LMR-LRT), a test procedure, which compares the eh@dth k classes compared to a model with (k-apsés
[31]. However, as Muthén [32] pointed out, only tumsideration of the fit indices in combinatiortiwihe
interpretability and theoretical appropriatenesa gfven class solution, should guide the finadsibn. Up to
seven latent class models were fitted to the ddtase models were compared by the above describddl it
indices.

LCA were computed using Mplus version 7 for Macgit¢33]. The number of random starts was set at
up to 5000, using the 500 best solutions in thal falculation. Chi-square tests, Fisher's exaststeKruskal-
Wallis tests, and multinomial logistic regressigralyses (odds ratios (OR) with 95% confidence iraksr (Cl))
adding interaction terms (sex x latent class) wermaputed using SPSS statistics version 20 for Masin

(SPSS Inc., USA).
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Results

Overall demographics
The demographic distribution of the subsample witternalizing disorders before the age of 15 ard th
remaining PsyColLaus sample are shown in TableX,.&, and socio economic status differed between

two subsamples.

--Insert Table 1 about here--

Model selection
Up to seven LCA models were fitted to the data @apared on the basis of the resulting goodnefs of
indices (Table 2). The model fit indices considieimdicated that the three-class solution wouldvide the

best fit to the data. Therefore, the three-clasdahwas chosen for the final analyses.

--Insert Table 2 about here—

Diagnoses profiles

In order to facilitate interpretation, the estinthprobabilities of manifesting an externalizingatder were
plotted in Fig. 1. The first class comprised 33.6Ptespondents who depicted high probabilitiesalbthree
disorders. Accordingly, this class was labeledea$ernalizing multimorbid’ subtype. Subjects belimgto the
second class (35.7%) showed high probabilitieAldHD disorder, while the probabilities for CD andO
were only low and zero, respectively. This class laheled ‘ADHD’. Finally, the third class includ&8.7% of
individuals with high probabilities of having CDnd zero probabilities for the two additional disersl ODD

and ADHD. Consequently, this class was labeled ‘CD’

--Insert Fig. 1 about here--

Demographic characteristics

The demographic characteristics of the three enaiyi derived latent classes are presented in Tablde

classes did not significantly differ in the distrtton of the demographic variables sex, age, wligiaffiliation,
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marital status and occupation. However, the sooimemic status (SES) following Hollingshead revdale
significant overall differences, which resultedrfrgignificant subgroup differences between the ADatd the

CD classes.

-- Insert Table 3 about here--

ADHD subscales inattention, hyperactivity, and imigivity
The three LCA subtypes displayed significant déferes in the ADHD subscales inattention, hyperagtisnd
impulsivity. While the values of inattention weriglest in the ADHD subtype, both hyperactivity and

impulsivity were most pronounced in the externatizmultimorbid subtype (Table 4).

-- Insert Table 4 about here--

Substance abuse/dependence

Table 5 shows the frequencies of alcohol andtilicig abuse/dependence. Due to the small cel,simise
and dependence of specific illicit drugs were cambito single categories. Alcohol abuse occurregeratien
in the externalizing multimorbid and the CD subtypenpared to the ADHD subtype. The same pattern was
observed for marijuana abuse/dependence. Howexamtic dependence was more frequent in the C3 afas
comparison to the other two subtypes. If all itldiugs were collapsed into one category, subjfdise CD
subtype and the externalizing multimorbid met thteda for drug abuse or dependence more frequémin

the members of the ADHD subtype.

--Insert Table 5 about here--

Table 6 summarizes additional characteristics efldtent classes, including psychopharmaceutieatrment,
stationary hospitalization, childhood adversitiad éurther problems during childhood, sleep andrtratic
experiences. Subjects with membership in the ADHB<consumed significantly more often sedative,
hypnotic drugs or tranquillizers than the CD sulogrdDyslexia occurred more frequently in the ADHBss
compared to both the externalizing multimorbid slaad the CD class. Finally, childhood adverskied

traumatic experiences revealed merely trend-lessba@ations, e.g. with an unhappier childhood, nmonming
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away from home, more violence in the CD class,rmode children’s home stays in externalizing multibid

class.

--Insert Table 6 about here--

From the additional internalizing diagnoses, onfgtllymia reached the common significant level. 8cisj with
ADHD more often had a lifetime diagnosis of dysthgrhan subjects from the externalizing multimorbid
subtype. With regard to antisocial personality ciso, more participants with CD were diagnosed with
disorder compared to subjects with ADHD. Trend-lessociations showed more overanxious disordettsein
externalizing multimorbid subtype, and more MDDttie ADHD subtype. Familial psychopathology did not
significantly differ between the subtypes, apastirmore familial anxiety in the CD subtype (treedél)

(Table 7).

--Insert Table 7 about here--

Sex differences

The analysis examining interactions between seXatedt class showed differences and similaritetsvben
males (m) and females (f) regarding the risk fdrstance use (data not tabulated). The odds ratos w
comparatively lower for both sexes within the ADigBbup compared to the male group manifesting CD for
substance dependence (m: OR = 0.07, Cl = 0.015; .5 0.05; f: OR =0.21, CI =0.05 - 1.02, p €5),
substance abuse (m: OR =0.13, Cl = 0.03 — 0.59001; f: OR = 0.09, CI =0.01 - 0.75, p < 0.G&)d alcohol
abuse (m: OR =0.14, CI1 =0.05 - 0.41, p < 0.000R = 0.28, Cl = 0.10 — 0.79, p < 0.05). In costrthe
externalizing multimorbid subtype only showed angfigantly lower odds ratio for females if comparedthe
subgroup of CD males, and beyond that, was restrict substance dependence (f: OR = 0.21, Cl =-0M49,
p < 0.05) and alcohol abuse (f: OR = 0.17, Cl 506-:M.55, p < 0.001). The results regarding alcahoise

were not feasible.

Analyses of subtypes including the entire PsyCoLaasple
In further analyses, the whole PsyColLaus sampleincisded. The significant subgroup differencesltasy

from these comparisons will be listed in the follog Any illicit drug abuse: externalizing multimad subtype
vs. remaining PsyColaus sampj@ £ 20.828; df = 1p< .001); CD subtype vs. remaining PsyCoLaus sample

(x? = 66.324; df = 1p< .001); illicit drug dependence: externalizing timbrbid subtype vs. remaining
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PsyColLaus sampleg{ = 49.332; df = 1p< .001); CD subtype vs. remaining PsyCoLaus saifx3le 137.497;

df = 1;p< .001); alcohol abuse: externalizing multimorbidbtype vs. remaining PsyColLaus sampfe
35.810; df = 1p< .001); CD subtype vs. remaining PsyColLaus saifx3le 72.033; df = 1p< .001); alcohol
dependence: externalizing multimorbid subtype emaining PsyColLaus sampl¢ € 16.176; df = 1p< .01);
ADHD subtype vs. remaining PsyColLaus samgfex(7.698; df = 1p< .05); CD subtype vs. remaining

PsyCoLaus samplg{ = 35.961; df = 1p< .001) (data not tabulated).

10
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Discussion

The goal of this population-based study was to englly derive subtypes of the externalizing dissnslADHD,
CD and ODD occurring during childhood/adolescenut ta investigate their relation with substancesaband
disorders in adulthood. Community-based studiesnéniag the joint connections of these disorderadualts
are lacking. Our data-driven methodological apphdacnd the best fit for a three-class model coradasf
three approximately equally frequent subtypes: BB subtype, an externalizing multimorbid subtype
exhibiting subjects with all three disorders ODIDKAD and CD, and a third group with subjects martiifes
CD. We showed that every perspective is justifesgarding the relationship between these externalizi
subtypes and substance use: ADHD alone, CD alenegh as the group manifesting high probabilifasall
three disorders ADHD, CD, and ODD were relatedufostance use in their own specific way. The CD yguot
and the externalizing multimorbid subtype reveaphificantly higher rates of illicit drug abusefsmdence
than the ADHD subtype and subjects without a hystrADHD, ODD, or CD in childhood or adolescente.
addition, subjects belonging to the CD subtype laikd significantly more narcotic abuse/dependéhaa the
other two subtypes. The only significant assocratb ADHD with substance use was its higher freqyan
alcohol dependence compared to subjects withoigtari of ADHD, ODD, or CD. The same relation wasoa
found for both the externalizing multimorbid subéygnd the CD subtype. Moreover, these two subtgjses
showed significantly more alcohol abuse comparegtiecADHD subtype. Finally, the present study fidls
important research gap by specifying sex-relatéféréinces.

The comorbidity of alcohol use and ADHD corrobortte findings of well-performed cross-sectional
and prospective longitudinal studies [34,35]. Besideurobiological and genetic mechanisms, social
impairment, symptom persistence, parenting effants, delinquency have also been found as possidiatng
variables [36,37]. In consideration of comorbid Glie Danish Longitudinal Study of Alcoholism esttetthe
highest relative risks for male alcohol dependeaicege 30-/40 years for the subgroup with both ADatid CD
(RR = 6.3), followed by the subgroups with only (B8R = 3.6), and only ADHD (RR = 1.6), compared to a
reference group [38]. In the present study, thepammon with subjects without a history of ADHD, ODor
CD was the crucial feature allowing detection ¢ihlk between ADHD and alcohol dependence. Althotigh
lacking association of ADHD und illicit drug useufad in the current study differs from some studid€s40], it
is explainable by other research showing that e¢tegion between ADHD and substance use disappedred
the high overlap between ADHD and CD was taken @atmount [3]. There is some evidence that ADHD and
CD may interact to afford a higher risk of substaabuse than either disorder alone [3,41]. Whielakter

studies focused on the externalizing disorders AD##D CD, we additionally considered ODD.

11
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The combined effect of ADHD, CD, and ODD on substanse was confirmed by the externalizing
multimorbid subtype in our data. A possible exptarafor this is provided by the risk-factor moaedplaining
the relation between ADHD and substance abuseasraotg through CD, namely by ADHD increasing thakr
for CD, which then increases the risk for substaimgse [3]. An alternative model is the steppirmapstmodel.
This model describes ADHD as the first step indbeelopmental progression to CD and at the sanme tim
explains the high overlap of ADHD and CD. In addliti the stepping-stone model can explain the léek o
direct effect of ADHD on substance abuse once Ciakien into account [3]. From a genetic point &w;
Arcos-Burgos et al. [42] provided compiled evidefmecommon genetic networks underlying a phenotype
including the externalizing disorders ADHD, CD, ODdhd substance disorder. However, a communityebase
case-control study found an association between BRHd illicit substance use disorders that wasmediated
by CD [10]. Yet because the sample consisted ofipanarijuana or marijuana plus cocaine usersresalts
might not apply to subjects with a different prefdf substance abuse or disorders. Furthermoretaamalysis
and meta-regression investigation concluded thatiB@id not increase the risk of illicit substanc® lbeyond
the effects of CD/ODD [11].

ADHD can be defined as extreme values along qudiviit dimensions of inattention and
hyperactivity/impulsivity [8]. Some studies showtdat mainly the inattention symptoms are predictifre
substance problems [43,9], while other studies destnated that the hyperactivity/impulsivity symptoare
most predictive [44,8]. In the current study, thattention subscale was highest in the ADHD subtgpd both
hyperactivity and impulsivity were most pronoundedhe externalizing multimorbid subtype. Becauselatter
subtype was more associated with substance us¢h@aDHD subtype, our findings tend to support an
association between hyperactivity/impulsivity syomps and substance use. A recent study, concludgd th
elevated trait impulsivity is not a specific feawf dependent cocaine use because both recrdatimha
dependent cocaine use were associated with higdieimpulsivity [45]. Whether these findings alapply to
other substance classes requires more investig&tiother significant characteristics of the ADHilbs/pe
were dyslexia, a diagnosis of dysthymia, and comgiem of sedative, hypnotic, and tranquillizer nedions.
The comorbid occurrence of learning disabilitied dgsthymia of this subtype are in line with therdature
[46,47]. The well established correlation betwelees disturbances and ADHD [48] could have resutetie
increased consumption of sedatives, hypnoticstramdjuillizers in our data. Because there were gy
subjects with stimulant medication, the adverseatfdf stimulants on sleep quality could not bengixed in the

present study.

12
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However, we found the highest risk for substanaesalbn the CD subtype. This finding is in
accordance with several studies showing that Gbpewerful predictor of substance use and abus&@49
Button et al. [51] concluded that the co-occurreoic€D and alcohol/illicit drug dependence is pagkplained
by the shared genetic risk of these disordersermg of further comorbid diagnoses, only antisop@bkonality
disorder (ASPD) significantly characterized the 8libtype, which was to be expected consideringGiatvas
shown to be a precursor of ASPD [52]. Likewisee@ent study showed strong associations between CD,
substance disorders, and ASPD, which may reflgetneeral vulnerability to externalizing behavior8][5A
further study revealed that the relationship betwa@ldhood CD and adult antisocial behavior wasiaidy
mediated by early-onset alcohol abuse [54]. Funtioee, CD had the highest frequencies of childhood
adversities in the present study, albeit only daread-level. This corresponds with the finding af Banctis et
al. [6] elucidating an inter-correlation betweeirdinod maltreatment and childhood CD. We couldyonl
observe trend-level associations between paresyahppathology and the onset of CD. In this context
particularly associations between parental substabase have been demonstrated [55]. This vaneddenot
available in our study. Although, as Burke et &6][emphasized in their review article, it is apgdrthat there
is no one single causative factor of CD — the iidfieation of primary risk factors and developmemathways is
much more complex.

Although very few studies have addressed the isfaex differences of externalizing disorders in
substance use [3], one study examining adolesdem®nstrated that CD, ADHD and depression were
important concomitants in males, while in femalepréssion and not ADHD was the primary variablates to
substance dependence [57]. Compared to CD malefpund sex differences for the externalizing mudtityid
subtype with a lower association for females butfapmales. There were no sex differences within t
subgroups of subjects manifesting only ADHD and/d@D, respectively — both sexes had significantdow
associations within the ADHD subgroup and no sigaiit differences within the CD subgroup compae@b
males. Additionally, there were no sex differenathin the subgroup of subjects manifesting only. Jbese
findings require further replication.

There are some limitations in this study. Firsg study design was cross-sectional, and the aseassm
of the childhood and adolescence diagnoses wagdamut retrospectively. Hence, a recall bias cabeauled
out. Second, the reliabilities of the ADHD and @BD sections of the diagnostic instrument weretestied in
adults. Third, data concerning nicotine use wasanatlable.

To conclude, this community-based study providedence that subtyping the externalizing disorders,

ADHD, ODD and CD leads to important differentiatsoregarding substance use. By applying data-diatent

13
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class methodology we accounted for various po##dsilof linkages between ADHD, ODD and CD. Ouradat
indicated that the relation between ADHD and suizstaise does not entirely disappear when CD isaenes!
—it is simply limited to alcohol dependence andyarlaches significance levels in comparison withjescts
without ADHD, ODD and CD during childhood/adolescenSubjects with only CD formed the subgroup with
the highest vulnerability to illicit drug use anid@hol use, followed by the multimorbid externatigisubtype.
These findings, derived from the unbiased poputatibadults in Lausanne, Switzerland, might pro\ndsic

information for the treatment of persons affected.

14
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Table 1.Demographic distribution of the subsample of suisjaith ADHD/CD/ODD before the age of 15 and
the remaining PsyColLaus sample

Chi?statistics/Fisher’s

Subjects with ADHD, statistics
Others (n=3482)
CD or ODD (n=238) p value
(two-tailed)
n (%) n (%)

Sex p<.001
Male 149 (62.6) 1601 (46.0)
Female 89 (37.4) 1881 (54.0)
Age, y p<.01
36-53 168 (70.6) 2084 (59.9)
54-66 70 (29.4) 1398 (40.1)
Religious affiliation p=.237
Catholic 95 (39.9) 15323 (44.0)
Protestant 73 (30.7) 1101 (31.6)
Jewish 3(1.3) 22 (0.6)
Islamic 3(1.3) 74 (2.1)
No religion 52 (21.8) 581 (16.7)
Other 12 (5.0) 171 (4.9)
Education® p=.516
Compulsory education 39 (16.4) 555 (15.9)
Apprenticeship/vocational 92 (38.47) 1279 (36.7)
school
Preparatory school for 24 (10.41) 313 (9.0)
general qualification for
university entrance
Vocational education 23 (19.7) 327 (9.4)
Vocational secondary 12 (15.0) 217 (6.2)
school/intermediate
diploma school
University/university of 42 (17.6) 756 (21.7)
applied science
Other/NA 1(0.4) 4(0.1)
Income (CHF per y) p=.392
<30'000 21 (8.8) 205 (5.9)
30 000-49'999 42 (17.6) 535 (15.4)
50’000-69'999 52 (21.4) 789 (22.7)
70’000-89'999 44 (18.5) 651 (18.7)
90’000-109'999 34 (14.3) 474 (13.6)
>110'000 40 (16.8) 742 (21.3)
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Marital status
unmarried
married
separated
divorced
widowed
SES (quantiles}
<20

20-29

30-39

40-55

>=55

46 (19.3)
131 (55.0)
17 (7.1)
36 (15.1)
8 (3.4)

29 (12.2)
38 (16.0)
62 (26.1)
67 (28.2)
41 (17.2)

Redgel.

p=.097
533 (15.3)
2046 (58.8)
154 (4.4)
642 (18.4)
107 (3.1)
p<.05
376 (10.8)
427 (12.3)
1017 (29.2)
792 (22.7)
864 (24.9)

1 The discrepancy between the total number of perandghe number of persons in the following rovesitiefrom missing

items

SES: Socio economic status following Hollingsheaddex
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Table 2.Model fit indices derived from latent class anadysith classing ranging from 1 to 7 for238
subjects with ADHD, ODD/CD diagnoses in their chibd/adolescence

Fit 1-class 2-class 3-class 4-class 5-class 6-class 7-class
statistics

AIC 959.143 838.657  761.219 769.219 777.219 785.219 793.219
BIC 969.560 862.963  799.414 821.303 843.192 865.081 886.970
ABIC 960.051 840.775  764.547 773.758 782.968 792.178 801.389
Entropy N/A .891 .998 .796 745 751 734
LMR-LRT, N/A p=.0000 p=.0000 p=.0000 p=.5001 p=.4972 p=5983
ad;.

Bayesian Information Criterion (BIC), Sample-Size ajdBayesian Information Criterion (ABIC), Lo-Mendeli+Bin
likelihood ratio test, adjusted (LMR-LRT adj.)

NA, not applicable

Best-fitting model in bold type
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Table 3.Demographic characteristics of the three laterdsglai=238)
Latent Classes
Overall Chi?
Externalizing statistics/Fisher's
multimorbid ADHD b statistics
n (%) n (%)
n (%) p value
(two-tailed)
Sex p=.094
Male 45 (56.2) 51 (60.0) 53 (72.6)
Female 35 (43.8) 34 (40.0) 20 (27.4)
Age,y p=.384
36-53 54 (67.5) 58 (68.2) 56 (76.7)
54-66 26 (32.5) 27 (31.8) 17 (23.3)
Religious affiliation p=.694
Catholic 34 (42.5) 31 (36.5) 30 (41.1)
Protestant 20 (25.0) 31 (36.5) 22 (30.1)
Jewish 1(1.2) 2(2.4) 0 (0.0)
Islamic 1(1.2) 1(1.2) 1(1.4)
No religion 20 (25.0) 14 (16.5) 18 (24.7)
Other 4 (5.0) 6 (7.1) 2(2.7)
Marital status p=.757
unmarried 17 (21.2) 13 (15.3) 16 (21.9)
married 43 (53.8) 46 (54.1) 42 (57.5)
separated 6 (7.5) 6 (7.1) 5 (6.8)
divorced 13 (16.7) 15 (17.6) 8 (11.0)
widowed 1(1.2) 5(5.9) 2(2.7)
Education® p=.432
Compulsory education 9 (11.4) 19 (22.6) 11 (15.7)
Apprenticeship/vocational 27 (34.2) 34 (40.5) 31 (44.3)
school
Preparatory school for 8 (10.1) 7 (8.3) 9 (12.9)
general qualification for
university entrance
Vocational education 10 (12.7) 7 (8.3) 6 (8.6)
Vocational secondary 5(6.3) 5 (6.0) 2(2.9)
school/intermediate diploma
school
University/university of 20 (25.3) 11 (13.1) 11 (15.7)
applied science
Other/NA 0 (0.0) 1(1.2) 0 (0.0)
SES (quantiles) p<.05"
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<20 7 (8.8)
20-29 9 (11.2)
30-39 20 (25.0)
40-55 26 (32.5)
>=55 18 (22.5)

14 (16.7)
16 (19.0)
15 (17.9)
29 (34.5)
10 (11.9)

8 (11.0)

13 (17.8)
27 (37.0)
12 (16.4)
13 (17.8)

Redgel.

NA, not applicable

1 The discrepancy between the total number of perandshe number of persons in the following rovesitefrom missing

items

SES: Socio economic status following Hollingsheaaddex
' Class 1 significantly differs from class'2Class 1 significantly differs from class'3;Class 2 significantly differs from

class 3
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Table 4.Differences in the central tendency for the ADHDstales inattention, hyperactivity, and impulsivity
by the three latent classes238)

Latent Classes

Externalizing ADHD CD Kruskal-Wallis test
multimorbid (n=85) (n=73)
(n=80)
mean rank mean rank mean rank (n) p value
ADHD subscale
Inattention 53.4 69.8 50.9 p<.05
Hyperactivity 80.6 60.8 53.1 p<.05
Impulsivity 82.3 59.1 62.6 p<.05
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Table 5.Alcohol and illicit abuse/dependence charactesshic then=238 subjects with ADHD, ODD/CD

diagnoses in their childhood/adolescence

Latent
Classes
o Overall Chi?
Externalizing ADHD CD o .
) ) statistics/Fisher’s
multimorbid  (n=85) (n=73) o
statistics
(n=80)
p value
n (%) n (%) n (%) .
(two-tailed)
Alcohol
abuse/dependence
Alcohol abuse 22 (27.5) 11 (12.9) 27 (37.0) p<.01""
Alcohol dependence 11 (13.8) 9 (10.6) 14 (19.2) p=.296
lllicit drug
abuse/dependence
Marijuana 16 (20.0) 3(3.5) 21(28.8) p<.001""
abuse/dependence
Hallucinogen abuse/ 2 (2.5) 1(1.2) 3(4.2) p=.448
dependence
Stimulants abuse/ 0 (0.0) 0 (0.0) 1(1.4) p=.307
dependence
Cocaine abuse/ 7 (8.8) 3(3.5) 10 (13.7) p=.074
dependence
Narcotic abuse/ 2(2.5) 1(1.2) 12 (16.4)  p<.001""
dependence
Any illicit drug abusé 12 (15.0) 3(3.5) 18 (24.7) p<.001""
Any illicit drug 11 (13.8) 3(3.5) 17 (23.3) p<.01""
dependence

1Marijuana, hallucinogens, cocaine, stimulants, oigcs
' Class 1 significantly differs from class'2Class 1 significantly differs from class'3;Class 2 significantly differs from

class 3
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Table 6.Additional characteristics for the=238 subjects with ADHD, ODD/CD diagnoses in their

childhood/adolescence

Latent
Classes
o Overall Chi?
Externalizing ADHD CD o .
) ) statistics/Fisher’s
multimorbid  (n=85) (n=73) o
statistics
(n=80)
n (%) n (%) n (%) palue
(two-tailed)

Psychotropic drugs®
Antidepressants 15 (18.8) 27 (31.8) 17 (23.3) p=.145
Sedative, hypnotic, 24 (30.0) 38 (44.7) 20 (27.4) p<.05"
tranquillizer
Antipsychotic drugs 1(1.2) 5 (5.9) 5 (6.8) p=.178
Stimulants 0 (0.0) 0 (0.0) 1(1.4) p=.307
Antimanic drugs 0 (0.0) 2 (2.4) 2(2.7) p=.466
Stationary 6 (8.7) 10 (14.3) 12 (23.1) p=.089
hospitalization®
Childhood adversities
General childhood 7 (8.8) 3(3.5) 10 (13.7) p=.074
Death mother 3(3.8) 0 (0.0) 1(1.4) p=.161
Death father 7 (9.1) 5 (6.0) 3(4.2) p=.531
Divorce parents 22 (27.5) 24 (28.2) 20 (27.4) p=0.99
Children’s home 21 (26.6) 11 (13.1) 12 (16.4) p=.077
Runaway from home 12 (15.0) 8 (9.4) 17 (23.3) p=.059
Migration 7 (11.5) 11 (17.7) 10 (18.5) p=.519
Other childhood
problems
Bed-wetting 16 (20.0) 22 (25.9) 16 (22.2) p=.662
Dyslexia 6 (7.6) 19 (22.4) 3(4.1) p<.001""
Sleep
Nightmares 17 (21.8) 25 (29.8) 19 (26.4) p=.528
Sleepwalking 9 (11.4) 13 (15.3) 7 (9.6) p=.528
Traumatic experiences’
Accident 5(23.8) 6 (22.2) 2 (8.0) p=.274
Crime 2(9.5) 8 (29.6) 3(12.0) p=.172
Sexual abuse 6 (7.5) 8 (9.4) 2 (2.7) p=.227
War 1(4.8) 3(11.1) 3(12.0) p=.783
Violence 9 (42.9) 12 (44.4) 19 (73.1) p=.056

Overall trauma 19 (90.5) 25 (92.6) 24 (92.3) p=0.99
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! Lifetime consumption

2 Ritalin, Amphetamine, others

3Due to emotional/psychological problems, lifetime
Mean age of first hospitalization (years): Exteizia multimorbid=13.67 y; pure ADHD=17.10y; pure
CD=11.36y (overall Kruskal-Wallis test?= 2.758; df = 2; p = 0.252)

4 General childhood, rated from 1=happy to 4=vergappy (mean rank): Externalizing multimorbid=128.gdre

,SADHD:121.49; pure CD=107.38 (overall Kruskal-Watkst:x>= 4.291; df = 2; p = 0.117)

Lifetime

' Class 1 significantly differs from class'2Class 1 significantly differs from class'8:Class 2 significantly differs from
class 3
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Table 7.Additional diagnoses for the=238 subjects with ADHD, ODD/CD diagnoses in their

childhood/adolescence

Latent
Classes
o Overall Chi?
Externalizing ADHD CD o .
statistics/Fisher’s
multimorbid (n=85) (n=73) o
statistics
(n=80)
n (%) n (%) n (%) pualue
(two-tailed)
PTSDh? 7 (8.8) 7(8.2) 8 (11.0) p=.850
Internalizing
disorders?
GAD 3(3.8) 4.(4.7) 0(0.0) p=.202
Overanxious disorder 17 (21.2) 12 (14.1) 6 (8.2) p=.075
Panic disorder 6 (7.5) 8 (9.4) 3(4.1) p=.439
Separation anxiety 8 (10.0) 11 (12.9) 4 (5.5) p=.271
disorder
Simple phobia 17 (21.2) 19 (22.4) 9(12.3) p=.230
Social phobia 11 (13.8) 19 (22.4) 11 (15.1) p=.290
Agoraphobia 6 (7.5) 6 (7.1) 2(2.7) p=.396
Dysthymia 0 (0.0) 6 (7.1) 1(1.4) p<0.05'
MDD 36 (45.0) 49 (57.6) 29 (39.7) p=.065
OCD 4 (5.0) 3(3.5) 0 (0.0 p=.181
Antisocial personality 14 (17.5) 6 (7.1) 18 (24.7)  p<0.01"
disorder
Familiar
psychopathology
Anxiety 5 (6.4) 2(2.4) 8 (11.4) p=.079
Depression 17 (21.8) 16 (19.0) 16 (22.2) p=.863
Bipolar 2 (2.6) 5 (6.0) 3(4.2) p=.612
OCD 2(2.6) 1(1.2) 0 (0.0 p=.647
Schizophrenia 1(1.3) 2 (2.4) 2(2.7) p=.867

Abbreviations: Post traumatic stress disorder (P)T§Bneralized anxiety disorder (GAD); major depies disorder
(MDD); obsessive-compulsive disorder (OCD)

PTSD onset (mean, years): externalizing multimerBl43; pure ADHD=16.57; pure CD=13.88 (Kruskal-Walest:x*>=

0.996; df = 2; p = 0.608)

2 PTSD offset (mean, years): externalizing multinide37.03; pure ADHD=47.63; pure CD=35.60 (Kruskallligaest: x*

= 8.688; df = 2: p < 0.05)
3 Lifetime

' Class 1 significantly differs from class'2Class 1 significantly differs from class'3:Class 2 significantly differs from

class 3
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Figure 1. Three htent classes derived from the subsample of sshjesting a diagnoses conduct disorder (CD

oppositional defiant disorder (ODDgttentior-deficit/hyperactivity disorders (ADHD) durintheir childhood/adolescer
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