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Abstract

Objective. Obsessive-compulsive disorder (OCD) is a heterageneondition with well-
established symptom dimensions across the lifeSganobjective of the present study was to
use network analysis to investigate the internalictire and central features of these
dimensions in unselected schoolchildren and intyaath OCD.

Method. We estimated the network structure of OCD symptdimensions in 6,991
schoolchildren and 704 youth diagnosed with OCDnfrb8 sites across six countries. All
participants completed the Obsessive-Compulsivertory - Child Version.

Results. In both the school-based and clinic-based samfilesODCD dimensions formed an
interconnected network with doubting/checking enmaygas a highly central node, i.e.
exerting strong influence over other symptom din@emsin the network. The centrality of the
doubting/checking dimension was consistent acrosmices, genders, age groups, clinical
status, and tic disorder comorbidity. Network difieces were observed for age and gender in
the school-based but not the clinic-based samples.

Conclusion. The centrality of doubting/checking in the netwstkucture of childhood OCD
adds to classic and recent conceptualizations efdtiorder in which the important role of
doubt in disorder severity and maintenance is iggked. The present results suggest that
doubting/checking is a potentially important tarfmt further research into the etiology and
treatment of childhood OCD.

Key words: obsessive-compulsive disorder, network analysimedsions, children,
Obsessive Compulsive Inventory



Introduction
Recurrent and persistent distress-provoking thagliges, or images (obsessions) and
distress-reducing repetitive behavioral or mentéd écompulsions) are the cardinal
diagnostic features of obsessive-compulsive disq@€D)’ These symptoms can take on a
multitude of forms, which pose challenges to betsearchers and clinicians aiming to
identify etiological and maintaining mechanismsha disorder and more effective treatment
approache$ One approach to understanding and qualifying &terbgeneity of OCD is a
multidimensional framework based on symptom dimamsrelated to: 1) Symmetry:
symmetry obsessions and repeating, ordering, amatiog compulsions; 2) Forbidden
Thoughts: aggression, sexual, religious, and sano@isessions and checking compulsions, 3)
Cleaning: contamination obsessions and cleaningatsions, and 4) Hoarding: hoarding
obsessions and compulsidiisThese dimensions have been found to be fairlyistemg
across youth and adult patient samples, with sogigidual studies showing partially age-
dependent structuré$.Research to establish the validity of these dirgsshas primarily
involved factor and principal component analytiediés and to a lesser extent studies
examining the relationship between individual sysmpdimensions and heritabil®t§, neural
substrate’s’, cognitive functioning comorbidity'®, and treatment outcorie2 Although
hoarding disorder is now recognized as separate ®@&D in DSM-5 and ICD-11, the
differential diagnosis with OCD is still importaas hoarding symptoms can be
conceptualized as obsessions and compulsions inaity of children and adults with
OCD*Beyond the fact that youth with OCD tend to haymstoms within several
dimension¥’ and that the severity of scores on these dimess@md to correlate with each
other in the moderate to strong rafigéttle is known about the interrelatedness of ptam

dimensions in OCD.



Network theory, as applied to psychopathologyedsghat the co-occurrence of
symptoms or symptom dimensions from within a disof@r from different disorders) may
arise in part because there are causal relationblefpveen the different symptoms, with
individual symptoms having their own unique mechkars of interaction (biological,
psychological, and social) with other symptoms, aatti the resultant symptom-to-symptom
relationships forming a dynamic, interrelated netwatructure'’ Statistical techniques have
been developed to explore the structure and intelymamic of such network$.Within this
analytical framework, a psychological network cstsbfnodesandedges Nodes represent
variables of interest — for example symptoms, sgmptimensions, cognitive functions, or
behavioral patterns — and edges the unique stafisélationships between these nodes when
all other relations in the network have been actedifor. Specifically, a regularized partial
correlation network is estimated and the speaifipact of different nodes is inferrétiwith
these techniques, central nodes within a netwadyraed to play a role as strong drivers of
the whole network, are identified and can be usadform assessment strategies, treatments,
and the identification of early warning signs asrdaserse forms of psychopathololy.

Recent work employing the network perspectivehepged identify the network
structures of depression and anxi&tgchizotypal traitd, and posttraumatic stress disofder
Regarding OCD, four network analyses have beeiiedaout. Ruzzano, Borsboom, Getffts
explored the associations between OCD and autifatecerestricted and repetitive behaviors
in a group of 213 children with neurodevelopmediabrders. The authors found, by using a
series of network analyses, that OCD and autisne @stinct syndromes linked together by
unusual sensory interests. McNally, Mair, MugncerRanr’ used a network approach to
explore the associations between OCD and depress#d8 adults with OCD. The two
disorders were connected through depressive sadndddistress arising from obsessions and

compulsions. In the only network analysis of yowith OCD (N=87), OCD and depression



were found to form distinct symptom networks coneddhrough obsessive symptoms and
depression-related sadness, guilt, and concemtrptitblems? In the fourth study, the items

of the Revised Children's Anxiety and Depressioal&were analyzed using network
techniques in a large sample of treatment-seelhiidren, and the six OCD items of the scale
formed into two clusters: a compulsion-related t®uand a separate obsession-related cluster
that was strongly linked to general anxiéty.

Although informative, these studies did not exaartime relationship among the
broader symptom dimensions of OCD; the presentystuded to help fill this gap in the
literature. Our study had three aims. First, weealto estimate the network structure of OCD
symptom dimensions in two large multi-national seesf unselected schoolchildren and
young people diagnosed with OCD. Given the paudfityetwork research on OCD, the
present study was intended to be exploratory iareat.e. with no a priori assumptions about
which symptom dimension might act as central nadtesbout the relationships between the
dimensions. This assumption-free approach meshisvitle the data-driven statistical
techniques used in network analy$iSecond, we aimed to explore possible network
differences related to gender, age, country ofiorgnd clinical status. Third, based on
evidence that the symptom profile and treatmengaesiveness of youth who meet diagnostic
criteria for OCD and tic disorders may differ frahose with OCD alorfé?’, we aimed to
compare the OCD symptom dimension networks in OQfizgers with and without a history

of tic disorder.

Method
Participants
Participants were previously recruited to variowsles of OCD. The Obsessive-Compulsive

Inventory-Childhood Version (OCI-CV) was adminigérto 6,991 schoolchildren in Chile,



Italy, Spain, and Turkey, and to 704 children addlescents with a diagnosis of OCD from
Italy, Spain, Sweden, and the USA. Table 1 sumraarire sociodemographic and clinical
characteristics of the participants by country plade of recruitment (schools versus clinics).
All data were collected as part of research prejdtat were approved by regional ethics
committees and in accordance with the World Medissociation’s Declaration of Helsinki
on medical research involving human participanttaided characteristics of each of the

samples have been reported in previous publicaffétis

Insert Table 1 Around Here

Measures

Obsessive Compulsive Inventory — Child Versi@CI-CV; Foa et al., 2010The OCI-CV

is a 21-item self-report measure of OCD symptones thve past month; each item is rated on
a 3-point frequency scale (ONeverto 2 =Alwayg. The measure yields scores on six
symptom dimensions that are broadly consistent thighmost accepted symptom structure of
the disorder: (1) doubting/checking; (2) obsess{Byhoarding; (4) washing; (5) ordering;
and (6) neutralizing (counting/repeating). The @3/-has demonstrated good psychometric
properties in both school and clinic-based samplehildren and adolescenfs?®2°313*The

six symptom dimensions obtained in the originaldation study® have been largely
replicated in one other clinical samfiland in five school-based sampfés'>* Means and
standard deviations and internal consistency aoeffts (Cronbach’s and ordinal alpha) for
the OCI-CV dimension scores are presented in Tabland Table S2, available online. The
internal consistency coefficients were generalghler in the clinic- than in the school-based

sample with coefficients in both samples overaihben the adequate range.



In the clinical samples, the diagnosis of OCD westsblished using structured
diagnostic interviews, either the Kiddie SchedualeAffective Disorders and Schizophrenia
or the Mini International Neuropsychiatric Intewidor Children and Adolescent&3’ OCD
severity was assessed via interview using theet@;iChildren’s Yale-Brown Obsessive
Compulsive Scal&® The CY-BOCS assesses time, distress, impairmesistance, and
control related to obsessions and compulsions|tiegin a total severity score of 0 to 40.
The means and standard deviations for the CY-BQE8e clinical samples (by country) are
reported in Table 1. Information about tic disosdeas available for 543 of the clinic-based
participants, of whom 156 (29%) had a lifetime digtof tic disorder. Presence/absence of
lifetime history of tic disorder was establisheidhgsthe structured diagnostic interviews

listed above.

Statistical Analyses

Model fit, network estimation and network inference

Prior to undertaking the network analyses, the rhfiidef the OCI-CV dimension structure
proposed in the original validation stdfiyas investigated in the school- and clinic-based
samples via confirmatory factor analyses usingRfgackagdavaan Missing data was
handled through full information maximum likelihoedtimation.

Network analyses were carried out using the R-pgelootnetwhich estimates the
regularized partial correlation networks amonggtuely variables. Before analyzing the
network structure of the OCD symptom dimensionsegt@mated the network structure of the
21 individual symptom items from the OCI-CV sepalgafor the school- and clinic-based
samples. When estimating the individual symptomvo#ts, listwise deletion was used and

the estimations were based on 6666 school-basé [@mitted) and 683 clinic-based (3.0%



omitted) participants. When estimating the dimensietworks, we imputed missing data
separately for each subsample using an expectataximization algorithm before

computing the dimension scores. Predictability,chihiefers to the degree to which a specific
node value can be predicted by other nodes ine¢heank’®, was calculated using the R-
packagangmand graphically displayed as a circle surroundegnode. Predictability
estimates in the symptom networks were based @gaatally coded items (individual
symptoms) while continuously coded scores (sumesjavere used when estimating
predictability in the symptom dimension networkkeTcentrality of each node was estimated
using three different metrics: node strength, aless, and betweenné&dlode strength
estimates the degree to which a node is directiyected with other nodes in the network.
Closeness estimates the degree to which a noddiiecatly connected to other nodes in the
network. Betweenness estimates how important a isadeconnecting other nodes in the
network. Z-standardized centrality estimates aesgmted throughout. Raw estimates for the

school- and clinic-based dimension networks cafobed in Figure S1, available online.

Network robustness

Edge-weight accuracy was explored by running 1[@ffistraps to produce 95% confidence
intervals for all edges in the symptom dimensiotwoeks. We explored the stability of the
centrality estimates by estimating tt@relation stability coefficienfCS-coefficient); a

metric that describes the proportion of the totahber of cases that can be excluded before a
correlation of> .70 between the original network and the new ngtestimated only on
non-excluded cases) is violat®dThe maximum value for a CS-coefficient is 0.75wi

coefficients > 0.50 indicative of network robustsiés

Network comparisons



All network comparisons were carried out using pgation techniques with the R-package
NetworkComparisonTedEirst, networks were compared on overall netwatrigcture. If
differences in structure were present, specificcedgight differences were examined using a
Holm-Bonferroni correction for multiple comparisomMetworks were also compared on
overall network connectivity, i.e. the sum of alge values in the network. A total of 12
comparisons were carried out and to control forféineilywise error, we used a Bonferroni
correction resulting in an alpha level of .004. UWéed 5,000 permutations for each

estimation.

Results

Model fit and symptom networ k

Detailed results of the confirmatory factor anayfair the six original OCI-CV symptom
dimension®® are presented in the Table S3, available onlinieflB, the six-factor model
provided a good fit to the OCI-CV data in both sobool- and clinic-based samples. The
observed network structure of the individual OCIinpyoms, estimated for the school- and
clinic-based samples separately (Figure 1 a anprbyjded further evidence of the validity
of the six-dimension structure of the original OC\- (detailed information about these

networks can be found in Figure S2 and Table Sdijabe online).

Dimension networks

The OCD symptom dimension networks for the schantt clinic-based samples are depicted
in Figure 1 (c and d). For the schoolchildren, tieman predictability of all nodes in the
network was 0.313, indicating that 31.3% of thdaraze in nodes (dimensions) could be

accounted for by variance in the other network sodée doubting/checking dimension had



the highest predictability score (0.431), followsdobsessing (0.321), ordering (0.311),
washing (0.310), neutralizing (0.299), and hoardmg08). In the clinic-based samples, the
dimension network had a mean predictability of 0.24gain, the doubting/checking node
had the highest predictability score (0.369), fotal by ordering (0.242), neutralizing

(0.236), obsessing (0.195), hoarding (0.138), aashimg (0.082).

Insert Figure 1 Around Here

Centrality measures for the OCD symptom dimena@morks are presented
separately for the school- and clinic-based samplé&gure 2. For both the school- and
clinic-based samples, doubting/checking was bytfarmost central symptom dimension
according to all three centrality measures. Theraéty of doubting/checking held true for all
estimated networks in the study as representetidopredictability estimates across the
school-based subsamples (Table 2). Obsessing amclingng, as well as hoarding and
ordering, were interconnected in the dimension ndtw/in both the school- and clinic-based
samples.

Given the apparently central role played by dodithecking in the networks, we
carried out correlational analyses between theigiadallity estimates and the standardized
standard deviations for the individual symptom disiens separately for the school- and
clinic-based samples to investigate whether théraktly estimates were dependent on
differential variability of the symptom dimensiorite observed correlations%£ -.33 in the
school-based samplass -.56 in the clinic-based samples) suggest tiatéentrality of
doubting/checking was not dependent on larger tranavithin that particular symptom

dimension.



Insert Figure 2 Around Here

Insert Table 2 Around Here

Network robustness

The robustness metrics for the symptom dimensitwarés in the school-based and
clinic-based samples were excellent. Edge-weigtiiracy was high, as indicated by the
narrow 95% confidence intervals around the estimdtee maximum possible CS-coefficient
of 0.75 was obtained for node strength, closeraagspetweenness in the school-based
dimension network. In the clinic-based samplesGBecoefficient for node strength was
equally high (0.75), while the CS-coefficients bmtweenness and closeness were both 0.67.
Thus, the observed network estimates for the OGRpsym dimension networks in both the
school- and clinic-based samples were very rol8est. Figures S3 and S4, available online,

for graphical descriptions of the robustness meitric

Network comparisons

School-based versus clinic-based samplée. network structure of the OCD symptom
dimensions differed between the school- versuscebased samples for overall network
structure M = .26;p < .001;p is hereafter used for all p-values estimated thnoug
permutation). Post hoc tests revealed that there foer statistically significant edge-weight
differences between the two networks: washing waseratrongly connected to ordering<
.001) and neutralizingd(< .001) and obsessing to hoardipg<(.01) in the school-based
samples; and ordering more strongly connected utralezing ¢ < .01) in the clinic-based
samples. Compared to the clinic-based samplesetweork structure in the school-based
samples had a higher degree of overall connecii8ity.58;p < .001). Because unequal

sample sizes can affect network compari$dnwe carried out a sensitivity analysis where

10



we randomly selected an equally sized sample aiddbased participants. The results were
very similar (network structurdl = .25;p < .001; overall connectivity= .48;p < .001) and
are reported in detail in Supplement 1, availalline.

Younger children versus adolescents; Girls vetsns.Using data from the school-
based samples, children (< 13 years) differed fadmlescents (> 12 years) in their overall
network structureNl = .12;p < .001), with three statistically significant edgeight
differences: neutralizing was more strongly coneédb obsessingi .001) and washingd(
<.01) and less strongly connected to orderpng (01) for adolescents than for children. The
network for adolescents was also more stronglycéotenected than the network for children
(5= .40;p < .001). No age-related differences were foundh&work connectivityfd = .47)
or network structured(= .55) in the clinic-based samples.

In the school-based samples, the dimension nesaafrgirls and boys did not differ
for overall network connectivityS= .05;p = .10), nor for overall network structure using our
Bonferroni corrected alpha level (M = .08 .01). In the clinic-based samples, no
differences were observed between boys and girlevierall network connectivityd= .90)
or network structured= .98). Means and standard deviations for girt$ laoys and younger
and older children, respectively, can be foundabl& S1, available online. Further, detailed
information about these networks can be found gufé S5, also available online.

Country by country differencels Tables S5 and S6, available online, country-to-
country differences for network structure and catingy are presented, and in Figure S6,
also available online, centrality estimates forcallintries are presented. Overall, few
differences emerged with the exception that th&iShrsample had a more strongly
interconnected network with stronger edge weighs$sthe mean age of the participants in the
Turkish sample was higher than in the other cousdiyples, we carried out the network

comparisons again but included age when estim#tegetworks, and the differences in

11



overall network connectivity between countries dzared. However, differences in network
structure remained largely unchanged. Additionalt{hmc analyses of overall network
estimates with and without Turkish participantsyarvealed small differences. Results of
the post hoc country comparisons that includedaagkfor estimates with and without
Turkish participants can be found in Table S7, €8, and Supplement 2, available online.
OCD participants with and without a lifetime histaf tic disorder.No significant
differences were observed in the symptom dimenseaiwork structures of OCD sufferers
(clinic-based samples only) with versus withoufetime history of tic disorde = .12,p =

.82;S=.04,5=.91).

Discussion
The symptoms of OCD are highly heterogeneous bubeacategorized within well-
established symptom dimensions. By applying a neétwoalytical approach to these
dimensions in two large multinational samples aldtkn and adolescents recruited from
schools and OCD clinics, a robust network structuae observed wherein doubting and
checking played a strong central role in relatmalt other symptom dimensions. This result
was replicated across nationalities, genders, ageksschool- and clinic-based samples. From
a network perspecti® this finding suggests that doubting and checkarghe processes
that underpin these symptoms) may play a partilyuilportant role in the development
and/or maintenance of other OCD symptom dimensimikildren and adolescents.

Doubt has played an important, if not centrale riol classic descriptions of OCD
dating back more than 100 years. Building off &8ntury conceptualizations of OCD as the
insanity of doubt (e.g., Legrand du Saulligbe du dout avec delire du touchgePierre Janet
described the symptoms of OCD as being motivateginoyner sense of imperfection or

more preciselyncompletenes@ies sentiments d’'incomplétydevhich flowed from a

12



perception that one’s actions had not been complata satisfactory wdy. This aspect of
Janet’s description of OCD is supported by contenamyanvestigations that find
incompletenest be an important motivational factor in O¢bszechtman, Wood¥
defined OCD as a disorder of security motivatiohevein a recurrent inability to reach a
completion signal (e.qg., a feeling of just knowipggvents termination of an underlying
security motivation system, which in turn activadesessions and compulsions. More
recently, Lazarov, Liberman, Hermesh, Dahave argued that the pathological doubt in
OCD arises from a diminished capacity to asses's awen internal states which leads to an
overreliance on external proxies, including higiaipsyncratic rules and rituals, thereby
producing the heterogeneous symptom picture comim@cCD. In a similar vein, Nestadt,
Kamath, Maher, Krasnow, Nestadt, Wang, Bakker, Sasilproposed that the doubt,
uncertainty and lack of confidence that is at thiee@f OCD, reflects underlying
neurocognitive deficits that make it difficult ftre individual to integrate information to
reach a decision, which in turn leads to compulbeieaviors. By contrast, Gangemi,
Mancini, Dar*® argue that pathological doubt in OCD is not depandn information
gathering processes but instead reflects a fund@amdistrust in information obtained
through the senses in favor of hypothesized pddé®bithat negate the value of sensory
information. The above is not meant to be an exhausview of theoretical models of
OCD, rather an illustration of the importance tpathological doubt (and the checking
behavior that typically results from it) has hadlimerse conceptualizations of OCD across
the years.

Aside from the shared centrality of doubting/chiegkn the symptom dimension
network of OCD, some differences between the cliaid school-based networks emerged.
In the clinic-based network, washing was the legstconnected node with edges appearing

only in relation to doubting/checking and orderingdpile in the school-based network

13



washing was connected to multiple nodes. Furthdahe clinic-based network, ordering and
neutralizing were strongly interconnected whileyomlweak connection between these nodes
was found in the school-based network. The reakwribese differences and their
significance are currently unclear but may provigeresting clues on how OCD symptoms,
which are dimensional in nature (cf. categoricat)l therefore present in various degrees in
the general population, can become pathologicabme individuals. The individual
symptom items of the OCI-CV subscale of doubtingéiing were much more strongly
interconnected in the clinic- versus school-basedpes. While the reasons for this are
unclear, it may be that pathology emerges when tiiogitbecomes paired with a physical act
(e.q., checking), which in turn can give rise te gathological levels of doubt often seen in
OCD. Future studies may want to separate the aaristof doubting and checking to better
understand their respective influence on OCD. Imegal, the symptom dimensions were
more strongly interconnected in the school- thathenclinic-based samples, a finding that is
in line with numerous other network studies showhigher connectivity in non-clinical
versus clinical samplés.

The present study included children from a vergenage range and it is important to
address results which might suggest any apparentedgted or developmental processes.
Overall, the network structure, including the cality of doubting/checking, was stable and
robust in pre-pubertal and adolescent participantsregardless of sample source (school
versus clinics). However, some significant diffexes emerged when comparing older and
younger children in the school-based samples wwgmetwork of older children being more
interconnected. Perhaps, with advancing age, sgmptem dimensions, predominantly
doubting/checking, begin to exert a wider influenceother aspects of behavior leading to
the development of more varied symptoms withinrteéevork. Developmental differences

related to clinical OCD have emerged in previoseaech’, however, such differences have
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been found mostly in child versus adult comparisémghe present study, only youth were
included which might explain the network consistea@cross age in the clinic-based sample.

Despite the evidence of a tic-related subgroupiwithildhood OCB®, we found no
network differences between children with and wutha lifetime history of tic disorder in the
clinic-based samples. If replicated, these findisigggest that the centrality of doubting and
checking in OCD is independent of tic-related stafithis would suggest that successful
treatment of symptoms within this central, doubtshgcking dimension should result in
similar levels of improvement in patients with O®@iith and without comorbid tics; a
suggestion consistent with the similar effectsxgfasure plus response prevention in these
groups?® Similarly, it is reasonable to ask whether charigemoubting and checking might
be necessary to improvement in all OCD symptonthilidren and adolescents with the
disorder, and the lack of such changes may helfaiexpartial and non-responses to
evidence-based OCD treatments. This remains anauoestion because studies evaluating
the influence of OCD symptom dimensions on treatroetcome have relied upon the adult
and childhood versions of the Y-BOCS checklist,ahhinainly covers topographical aspects
of symptoms; because doubt can be associated witimber of obsessions and compulsions
across symptom dimensions, the use of Y-BOCS mapaaeally suited for the
examination of the relation between doubt and tneat outcome. Given the central role
played by doubt in the present study, there isealfier future studies investigating its role in
the treatment of OCD and also the development nbtispecific measures.

Finally, hoarding was the least influential nodehe school-based network, providing
further empirical support for Hoarding Disorderaadiagnosis separate from OCD in DSM-5.
Nevertheless, the same pattern was not as prondumdee clinic-based network, in which
washing (not hoarding) was the least interconnectetk, with its only substantial edge

emerging in relation to doubting/checking. Thereame evidence that adult patients with
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contamination symptoms differ from other patiergugs with OCD in their basic cognitive
functioning” and neural substrafe§he present study suggests that more reseangfeded
to delineate possible differences in etiology amtaal correlates of patients with
washing/contamination symptoms.

There are several limitations that need to berntaki® account. First, all analyses were
based on a single self-report measure that oveblapdoes not perfectly correspond to the
symptom dimensions established with the Y-BOCS/QYEE symptom checklist; for
example, the OCI-CV yields dimensional scores imti@st to the binary scoring of the CY-
BOCS and some of its symptom dimensions (e.g., tlwg/bhecking and neutralizing) tap
into potentially functional aspects of OCD that aatoss several of the traditional symptom
dimensions based on the CY-BOCS. Future studiesesgded to examine to what extent the
current results are measure-dependent. Specificallgn that most work on OCD symptom
structure has been based on the CY-BOCS, netwailyses using CY-BOCS data are
warranted. Second, all network estimations weréop®ed on cross-sectional data and
longitudinal/experimental research is needed tectly address questions about causality.
Third, a number of statistically significant difearces emerged between subgroups of children
in the school-based sample regarding network cdiwitgcand structure (i.e., younger versus
older children, boys versus girls). However, itireclear from our results whether these
differences are meaningful in regard to the clihespects of OCD. Finally, the school-based
samples were primarily recruited from southern/seastern Europe and South America
while the clinical samples were primarily recruiteom northern Europe and USA. Thus, the
differences found between the clinic- and schoskblessamples may also partly reflect
cultural differences.

In sum, doubting/checking clearly emerged as #&rakdimension across all clinical

and non-clinical networks. The present study addke OCD literature by suggesting that
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doubting/checking is a potentially important tarfpetfurther research into the etiology and

treatment of childhood OCD. Longitudinal studiegalving both clinical samples and at-risk

youth are needed to determine if this symptom dsimenconstitutes a vulnerability factor for
symptom development and relapse. In a similar vewijl be important to examine the
network structure of OCD symptoms and symptom dsiaers in adults. If
doubting/checking is a central node in the netwadr&dults, this would lend further support
to the notion that this aspect of OCD is centraheodevelopment and persistence of the
disorder. If other symptom dimensions emerge aga@emodes in adults, this may suggest
variation in maintaining mechanisms across theiéa with further implications for
treatment.
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Tablel

Demographic and Clinical Characteristics of thedattBased and Clinic-Based Samples

AgeM (SD) Girls (%) Missing data CY-BOCS
(%) M (SD

School samples

Chile (h=939) 14.77 (2.13) 38.1 0.00 -

Italy (n = 1959) 12.78 (3.02) 57.7 0.29 -
Spain 6= 3013) 13.72 (2.04) 48.6 0.38 -
Turkey f=1111) 15.26 (1.30) 455 0.31 -
Clinical samples

ltaly (n=7) 14.29 (2.69) 14.3 0.00 -
Spain = 78) 15.07 (2.70)  50.0 0.00 21.73 (5.50)
Swedenf = 432) 13.86 (2.53) 57.0 0.11 22.96 (4.48)
USA (h=187) 12.26 (3.13) 46.0 0.92 24.61 (5.56)

Note CY-BOCS = Children’s Yale-Brown Obsessive-CommdsScale.
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Table?2

Predictability Estimates Across School-Based Sulpsasifor the Obsessive-Compulsive

Inventory - Child Version (OCI-CV) Symptom Dimens®

<13 >12 Boys Girls Chile Italy Spain Turkey

years years
Doubting/checking 0.33 0.47 0.42 0.45 0.41 041 0.35 0.50
Obsessing 0.22 0.36 0.32 0.33 0.27 0.30 0.24 0.34
Washing 0.21 0.34 0.32 0.31 0.28 0.23 0.27 0.45
Hoarding 0.17 0.23 0.23 0.19 0.24 0.20 0.18 0.39
Ordering 025 033 032 030 034 030 027 035
Neutralizing 0.17 0.35 0.30 0.31 0.26 0.25 0.19 0.35

Note.OCD = Obsessive-compulsive disorder. OCI-CV = OsisesCompulsive Inventory-

Child Version.
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Figure 1. Network Structure for School- and Clinic-Based Sksp

Note: The individual (a) and factor-analysis derivedgginptom network of schoolchildren
and of children with obsessive-compulsive diso(@€D) (b) and (d). Solid edges represent
a positive interconnection, dashed edges a negateeonnection. The width of edges

represents the strength of an edge. The node degts predictability of that specific node.

Figure 2. Centrality Estimates for School- and Clinic-Basathénsion Networks
Note: Centrality estimates for the symptom dimension weekvof schoolchildren (a) and of

children with obsessive-compulsive disorder (b).
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Doubting/checking

4: Checking things

5: Doubting if | did things

13: Worry | didn't finish things

15: Checking doors, windows, etc.
20: Doubting if | did something right

© 0000

Obsessing

1: Can't stop bad thoughts

11: Upset by bad thoughts

14: Upset by intrusive bad thoughts

18: Saying things in response to bad thoughts

© 0 0o

Washing
© 2: Compulsive washing
© 10: Worry about cleanliness
© 21: Wash more than others

Hoarding
© 3: Collect things that get in the way
@ 7: Collecting things | don't need
o 16: Difficulty discarding things

Ordering
© 8: Upset if things not in order
© 17: Upset if people move things
© 19: Need for order

D/c: Doubting/checking
Obs: Obsessing

Wash: Washing

Hoard: Hoarding
Order: Ordering

Neut: Neutralizing
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