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Abstract 
 

Objective. Obsessive-compulsive disorder (OCD) is a heterogeneous condition with well-

established symptom dimensions across the lifespan. The objective of the present study was to 

use network analysis to investigate the internal structure and central features of these 

dimensions in unselected schoolchildren and in youth with OCD. 

Method. We estimated the network structure of OCD symptom dimensions in 6,991 

schoolchildren and 704 youth diagnosed with OCD from 18 sites across six countries. All 

participants completed the Obsessive-Compulsive Inventory - Child Version. 

Results. In both the school-based and clinic-based samples, the OCD dimensions formed an 

interconnected network with doubting/checking emerging as a highly central node, i.e. 

exerting strong influence over other symptom dimensions in the network. The centrality of the 

doubting/checking dimension was consistent across countries, genders, age groups, clinical 

status, and tic disorder comorbidity. Network differences were observed for age and gender in 

the school-based but not the clinic-based samples. 

Conclusion. The centrality of doubting/checking in the network structure of childhood OCD 

adds to classic and recent conceptualizations of the disorder in which the important role of 

doubt in disorder severity and maintenance is highlighted. The present results suggest that 

doubting/checking is a potentially important target for further research into the etiology and 

treatment of childhood OCD. 

Key words: obsessive-compulsive disorder, network analysis, dimensions, children, 
Obsessive Compulsive Inventory 
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Introduction 

Recurrent and persistent distress-provoking thoughts, urges, or images (obsessions) and 

distress-reducing repetitive behavioral or mental acts (compulsions) are the cardinal 

diagnostic features of obsessive-compulsive disorder (OCD).1 These symptoms can take on a 

multitude of forms, which pose challenges to both researchers and clinicians aiming to 

identify etiological and maintaining mechanisms in the disorder and more effective treatment 

approaches.2 One approach to understanding and qualifying the heterogeneity of OCD is a 

multidimensional framework based on symptom dimensions related to: 1) Symmetry: 

symmetry obsessions and repeating, ordering, and counting compulsions; 2) Forbidden 

Thoughts: aggression, sexual, religious, and somatic obsessions and checking compulsions, 3) 

Cleaning: contamination obsessions and cleaning compulsions, and 4) Hoarding: hoarding 

obsessions and compulsions.2,3 These dimensions have been found to be fairly consistent 

across youth and adult patient samples, with some individual studies showing partially age-

dependent structures.3,4 Research to establish the validity of these dimensions has primarily 

involved factor and principal component analytic studies3 and to a lesser extent studies 

examining the relationship between individual symptom dimensions and heritability5,6, neural 

substrates7,8, cognitive functioning9, comorbidity4,10, and treatment outcome11,12. Although 

hoarding disorder is now recognized as separate from OCD in DSM-5 and ICD-11, the 

differential diagnosis with OCD is still important as hoarding symptoms can be 

conceptualized as obsessions and compulsions in a minority of children and adults with 

OCD.13,14 Beyond the fact that youth with OCD tend to have symptoms within several 

dimensions15 and that the severity of scores on these dimensions tend to correlate with each 

other in the moderate to strong range16, little is known about the interrelatedness of symptom 

dimensions in OCD. 
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 Network theory, as applied to psychopathology, asserts that the co-occurrence of 

symptoms or symptom dimensions from within a disorder (or from different disorders) may 

arise in part because there are causal relationships between the different symptoms, with 

individual symptoms having their own unique mechanisms of interaction (biological, 

psychological, and social) with other symptoms, and with the resultant symptom-to-symptom 

relationships forming a dynamic, interrelated network structure.17 Statistical techniques have 

been developed to explore the structure and internal dynamic of such networks.18 Within this 

analytical framework, a psychological network consists of nodes and edges. Nodes represent 

variables of interest – for example symptoms, symptom dimensions, cognitive functions, or 

behavioral patterns – and edges the unique statistical relationships between these nodes when 

all other relations in the network have been accounted for. Specifically, a regularized partial 

correlation network is estimated and the specific impact of different nodes is inferred.18 With 

these techniques, central nodes within a network, assumed to play a role as strong drivers of 

the whole network, are identified and can be used to inform assessment strategies, treatments, 

and the identification of early warning signs across diverse forms of psychopathology.17  

 Recent work employing the network perspective has helped identify the network 

structures of depression and anxiety19, schizotypal traits20, and posttraumatic stress disorder21. 

Regarding OCD, four network analyses have been carried out. Ruzzano, Borsboom, Geurts 22 

explored the associations between OCD and autism-related restricted and repetitive behaviors 

in a group of 213 children with neurodevelopmental disorders. The authors found, by using a 

series of network analyses, that OCD and autism were distinct syndromes linked together by 

unusual sensory interests. McNally, Mair, Mugno, Riemann 23 used a network approach to 

explore the associations between OCD and depression in 408 adults with OCD. The two 

disorders were connected through depressive sadness and distress arising from obsessions and 

compulsions. In the only network analysis of youth with OCD (N=87), OCD and depression 
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were found to form distinct symptom networks connected through obsessive symptoms and 

depression-related sadness, guilt, and concentration problems.24 In the fourth study, the items 

of the Revised Children's Anxiety and Depression Scale were analyzed using network 

techniques in a large sample of treatment-seeking children, and the six OCD items of the scale 

formed into two clusters: a compulsion-related cluster and a separate obsession-related cluster 

that was strongly linked to general anxiety.25 

 Although informative, these studies did not examine the relationship among the 

broader symptom dimensions of OCD; the present study aimed to help fill this gap in the 

literature. Our study had three aims. First, we aimed to estimate the network structure of OCD 

symptom dimensions in two large multi-national samples of unselected schoolchildren and 

young people diagnosed with OCD. Given the paucity of network research on OCD, the 

present study was intended to be exploratory in nature, i.e. with no a priori assumptions about 

which symptom dimension might act as central nodes or about the relationships between the 

dimensions. This assumption-free approach meshes well with the data-driven statistical 

techniques used in network analysis.18 Second, we aimed to explore possible network 

differences related to gender, age, country of origin, and clinical status. Third, based on 

evidence that the symptom profile and treatment responsiveness of youth who meet diagnostic 

criteria for OCD and tic disorders may differ from those with OCD alone26,27, we aimed to 

compare the OCD symptom dimension networks in OCD sufferers with and without a history 

of tic disorder.  

 

Method 

Participants 

Participants were previously recruited to various studies of OCD. The Obsessive-Compulsive 

Inventory-Childhood Version (OCI-CV) was administered to 6,991 schoolchildren in Chile, 
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Italy, Spain, and Turkey, and to 704 children and adolescents with a diagnosis of OCD from 

Italy, Spain, Sweden, and the USA. Table 1 summarizes the sociodemographic and clinical 

characteristics of the participants by country and place of recruitment (schools versus clinics). 

All data were collected as part of research projects that were approved by regional ethics 

committees and in accordance with the World Medical Association’s Declaration of Helsinki 

on medical research involving human participants. Detailed characteristics of each of the 

samples have been reported in previous publications.28-35 

 

Insert Table 1 Around Here 

 

Measures 

Obsessive Compulsive Inventory – Child Version (OCI-CV; Foa et al., 2010). The OCI-CV 

is a 21-item self-report measure of OCD symptoms over the past month; each item is rated on 

a 3-point frequency scale (0 = Never to 2 = Always). The measure yields scores on six 

symptom dimensions that are broadly consistent with the most accepted symptom structure of 

the disorder: (1) doubting/checking; (2) obsessing; (3) hoarding; (4) washing; (5) ordering; 

and (6) neutralizing (counting/repeating). The OCI-CV has demonstrated good psychometric 

properties in both school and clinic-based samples of children and adolescents.16,28,29,31-34 The 

six symptom dimensions obtained in the original validation study16 have been largely 

replicated in one other clinical sample28 and in five school-based samples 29,31-34. Means and 

standard deviations and internal consistency coefficients (Cronbach’s and ordinal alpha) for 

the OCI-CV dimension scores are presented in Table S1 and Table S2, available online. The 

internal consistency coefficients were generally higher in the clinic- than in the school-based 

sample with coefficients in both samples overall being in the adequate range. 
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 In the clinical samples, the diagnosis of OCD was established using structured 

diagnostic interviews, either the Kiddie Schedule for Affective Disorders and Schizophrenia 

or the Mini International Neuropsychiatric Interview for Children and Adolescents.36,37 OCD 

severity was assessed via interview using the 10-item, Children’s Yale-Brown Obsessive 

Compulsive Scale.38 The CY-BOCS assesses time, distress, impairment, resistance, and 

control related to obsessions and compulsions, resulting in a total severity score of 0 to 40. 

The means and standard deviations for the CY-BOCS for the clinical samples (by country) are 

reported in Table 1. Information about tic disorders was available for 543 of the clinic-based 

participants, of whom 156 (29%) had a lifetime history of tic disorder. Presence/absence of 

lifetime history of tic disorder was established using the structured diagnostic interviews 

listed above. 

 

Statistical Analyses 

 

Model fit, network estimation and network inference 

Prior to undertaking the network analyses, the model fit of the OCI-CV dimension structure 

proposed in the original validation study16 was investigated in the school- and clinic-based 

samples via confirmatory factor analyses using the R-package lavaan. Missing data was 

handled through full information maximum likelihood estimation. 

 Network analyses were carried out using the R-package bootnet which estimates the 

regularized partial correlation networks among the study variables. Before analyzing the 

network structure of the OCD symptom dimensions, we estimated the network structure of the 

21 individual symptom items from the OCI-CV separately for the school- and clinic-based 

samples. When estimating the individual symptom networks, listwise deletion was used and 

the estimations were based on 6666 school-based (4.6% omitted) and 683 clinic-based (3.0% 
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omitted) participants. When estimating the dimension networks, we imputed missing data 

separately for each subsample using an expectation-maximization algorithm before 

computing the dimension scores. Predictability, which refers to the degree to which a specific 

node value can be predicted by other nodes in the network39, was calculated using the R-

package mgm and graphically displayed as a circle surrounding the node. Predictability 

estimates in the symptom networks were based on categorically coded items (individual 

symptoms) while continuously coded scores (sum scores) were used when estimating 

predictability in the symptom dimension networks. The centrality of each node was estimated 

using three different metrics: node strength, closeness, and betweenness.40 Node strength 

estimates the degree to which a node is directly connected with other nodes in the network. 

Closeness estimates the degree to which a node is indirectly connected to other nodes in the 

network. Betweenness estimates how important a node is in connecting other nodes in the 

network. Z-standardized centrality estimates are presented throughout. Raw estimates for the 

school- and clinic-based dimension networks can be found in Figure S1, available online. 

 

Network robustness 

Edge-weight accuracy was explored by running 1,000 bootstraps to produce 95% confidence 

intervals for all edges in the symptom dimension networks. We explored the stability of the 

centrality estimates by estimating the correlation stability coefficient (CS-coefficient); a 

metric that describes the proportion of the total number of cases that can be excluded before a 

correlation of ≥ .70 between the original network and the new network (estimated only on 

non-excluded cases) is violated.40 The maximum value for a CS-coefficient is 0.75, with 

coefficients > 0.50 indicative of network robustness.40 

 

Network comparisons 
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All network comparisons were carried out using permutation techniques with the R-package 

NetworkComparisonTest. First, networks were compared on overall network structure. If 

differences in structure were present, specific edge-weight differences were examined using a 

Holm-Bonferroni correction for multiple comparisons. Networks were also compared on 

overall network connectivity, i.e. the sum of all edge values in the network. A total of 12 

comparisons were carried out and to control for the familywise error, we used a Bonferroni 

correction resulting in an alpha level of .004. We used 5,000 permutations for each 

estimation. 

 

Results 

 

Model fit and symptom network 

Detailed results of the confirmatory factor analysis for the six original OCI-CV symptom 

dimensions16 are presented in the Table S3, available online. Briefly, the six-factor model 

provided a good fit to the OCI-CV data in both the school- and clinic-based samples. The 

observed network structure of the individual OCD symptoms, estimated for the school- and 

clinic-based samples separately (Figure 1 a and b), provided further evidence of the validity 

of the six-dimension structure of the original OCI-CV (detailed information about these 

networks can be found in Figure S2 and Table S4, available online). 

 
 
Dimension networks 

The OCD symptom dimension networks for the school- and clinic-based samples are depicted 

in Figure 1 (c and d). For the schoolchildren, the mean predictability of all nodes in the 

network was 0.313, indicating that 31.3% of the variance in nodes (dimensions) could be 

accounted for by variance in the other network nodes. The doubting/checking dimension had 
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the highest predictability score (0.431), followed by obsessing (0.321), ordering (0.311), 

washing (0.310), neutralizing (0.299), and hoarding (0.208). In the clinic-based samples, the 

dimension network had a mean predictability of 0.210. Again, the doubting/checking node 

had the highest predictability score (0.369), followed by ordering (0.242), neutralizing 

(0.236), obsessing (0.195), hoarding (0.138), and washing (0.082). 

 

Insert Figure 1 Around Here 

 

 Centrality measures for the OCD symptom dimension networks are presented 

separately for the school- and clinic-based samples in Figure 2. For both the school- and 

clinic-based samples, doubting/checking was by far the most central symptom dimension 

according to all three centrality measures. The centrality of doubting/checking held true for all 

estimated networks in the study as represented by the predictability estimates across the 

school-based subsamples (Table 2). Obsessing and neutralizing, as well as hoarding and 

ordering, were interconnected in the dimension networks in both the school- and clinic-based 

samples. 

 Given the apparently central role played by doubting/checking in the networks, we 

carried out correlational analyses between the predictability estimates and the standardized 

standard deviations for the individual symptom dimensions separately for the school- and 

clinic-based samples to investigate whether the centrality estimates were dependent on 

differential variability of the symptom dimensions. The observed correlations (r = -.33 in the 

school-based samples; r = -.56 in the clinic-based samples) suggest that the centrality of 

doubting/checking was not dependent on larger variation within that particular symptom 

dimension. 
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Insert Figure 2 Around Here 

Insert Table 2 Around Here 

 

 Network robustness 

 The robustness metrics for the symptom dimension networks in the school-based and 

clinic-based samples were excellent. Edge-weight accuracy was high, as indicated by the 

narrow 95% confidence intervals around the estimates. The maximum possible CS-coefficient 

of 0.75 was obtained for node strength, closeness, and betweenness in the school-based 

dimension network. In the clinic-based samples, the CS-coefficient for node strength was 

equally high (0.75), while the CS-coefficients for betweenness and closeness were both 0.67. 

Thus, the observed network estimates for the OCD symptom dimension networks in both the 

school- and clinic-based samples were very robust. See Figures S3 and S4, available online, 

for graphical descriptions of the robustness metrics. 

 

Network comparisons 

School-based versus clinic-based samples. The network structure of the OCD symptom 

dimensions differed between the school- versus clinic-based samples for overall network 

structure (M = .26; p̂ < .001; p̂ is hereafter used for all p-values estimated through 

permutation). Post hoc tests revealed that there were four statistically significant edge-weight 

differences between the two networks: washing was more strongly connected to ordering (p̂ < 

.001) and neutralizing (p̂ < .001) and obsessing to hoarding (p̂ < .01) in the school-based 

samples; and ordering more strongly connected to neutralizing (p̂ < .01) in the clinic-based 

samples. Compared to the clinic-based samples, the network structure in the school-based 

samples had a higher degree of overall connectivity (S = .58; p̂ < .001). Because unequal 

sample sizes can affect network comparisons 41, we carried out a sensitivity analysis where 
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we randomly selected an equally sized sample of school-based participants. The results were 

very similar (network structure: M = .25; p̂ < .001; overall connectivity: S = .48; p̂ < .001) and 

are reported in detail in Supplement 1, available online. 

 Younger children versus adolescents; Girls versus boys. Using data from the school-

based samples, children (< 13 years) differed from adolescents (> 12 years) in their overall 

network structure (M = .12; p̂ < .001), with three statistically significant edge weight 

differences: neutralizing was more strongly connected to obsessing (p̂ < .001) and washing (p̂ 

< .01) and less strongly connected to ordering (p̂ < .01) for adolescents than for children. The 

network for adolescents was also more strongly interconnected than the network for children 

(S = .40; p̂ < .001). No age-related differences were found for network connectivity (p̂ = .47) 

or network structure (p̂ = .55) in the clinic-based samples. 

 In the school-based samples, the dimension networks of girls and boys did not differ 

for overall network connectivity (S = .05; p̂ = .10), nor for overall network structure using our 

Bonferroni corrected alpha level (M = .08; p̂ = .01). In the clinic-based samples, no 

differences were observed between boys and girls for overall network connectivity (p̂ = .90) 

or network structure (p̂ = .98). Means and standard deviations for girls and boys and younger 

and older children, respectively, can be found in Table S1, available online. Further, detailed 

information about these networks can be found in Figure S5, also available online. 

 Country by country differences. In Tables S5 and S6, available online, country-to-

country differences for network structure and connectivity are presented, and in Figure S6, 

also available online, centrality estimates for all countries are presented. Overall, few 

differences emerged with the exception that the Turkish sample had a more strongly 

interconnected network with stronger edge weights. As the mean age of the participants in the 

Turkish sample was higher than in the other country samples, we carried out the network 

comparisons again but included age when estimating the networks, and the differences in 
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overall network connectivity between countries disappeared. However, differences in network 

structure remained largely unchanged. Additional post-hoc analyses of overall network 

estimates with and without Turkish participants only revealed small differences. Results of 

the post hoc country comparisons that included age and for estimates with and without 

Turkish participants can be found in Table S7, Table S8, and Supplement 2, available online. 

 OCD participants with and without a lifetime history of tic disorder. No significant 

differences were observed in the symptom dimension network structures of OCD sufferers 

(clinic-based samples only) with versus without a lifetime history of tic disorder (M = .12, p̂ = 

.82; S = .04, p̂ = .91). 

 

Discussion 

The symptoms of OCD are highly heterogeneous but can be categorized within well-

established symptom dimensions. By applying a network analytical approach to these 

dimensions in two large multinational samples of children and adolescents recruited from 

schools and OCD clinics, a robust network structure was observed wherein doubting and 

checking played a strong central role in relation to all other symptom dimensions. This result 

was replicated across nationalities, genders, ages, and school- and clinic-based samples. From 

a network perspective42, this finding suggests that doubting and checking (or the processes 

that underpin these symptoms) may play a particularly important role in the development 

and/or maintenance of other OCD symptom dimensions in children and adolescents.  

 Doubt has played an important, if not central, role in classic descriptions of OCD 

dating back more than 100 years. Building on 19th century conceptualizations of OCD as the 

insanity of doubt (e.g., Legrand du Saulle’s folie du dout avec delire du toucher), Pierre Janet 

described the symptoms of OCD as being motivated by an inner sense of imperfection or 

more precisely incompleteness (les sentiments d’incomplétude), which flowed from a 
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perception that one’s actions had not been completed in a satisfactory way43. This aspect of 

Janet’s description of OCD is supported by contemporary investigations that find 

incompleteness to be an important motivational factor in OCD.44 Szechtman, Woody 45 

defined OCD as a disorder of security motivation, wherein a recurrent inability to reach a 

completion signal (e.g., a feeling of just knowing) prevents termination of an underlying 

security motivation system, which in turn activates obsessions and compulsions. More 

recently, Lazarov, Liberman, Hermesh, Dar 46 have argued that the pathological doubt in 

OCD arises from a diminished capacity to assess one’s own internal states which leads to an 

overreliance on external proxies, including highly idiosyncratic rules and rituals, thereby 

producing the heterogeneous symptom picture common in OCD. In a similar vein, Nestadt, 

Kamath, Maher, Krasnow, Nestadt, Wang, Bakker, Samuels 47 proposed that the doubt, 

uncertainty and lack of confidence that is at the core of OCD, reflects underlying 

neurocognitive deficits that make it difficult for the individual to integrate information to 

reach a decision, which in turn leads to compulsive behaviors. By contrast, Gangemi, 

Mancini, Dar 48 argue that pathological doubt in OCD is not dependent on information 

gathering processes but instead reflects a fundamental distrust in information obtained 

through the senses in favor of hypothesized possibilities that negate the value of sensory 

information. The above is not meant to be an exhaustive review of theoretical models of 

OCD, rather an illustration of the importance that pathological doubt (and the checking 

behavior that typically results from it) has had in diverse conceptualizations of OCD across 

the years. 

 Aside from the shared centrality of doubting/checking in the symptom dimension 

network of OCD, some differences between the clinic- and school-based networks emerged. 

In the clinic-based network, washing was the least interconnected node with edges appearing 

only in relation to doubting/checking and ordering, while in the school-based network 
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washing was connected to multiple nodes. Further, in the clinic-based network, ordering and 

neutralizing were strongly interconnected while only a weak connection between these nodes 

was found in the school-based network. The reasons for these differences and their 

significance are currently unclear but may provide interesting clues on how OCD symptoms, 

which are dimensional in nature (cf. categorical), and therefore present in various degrees in 

the general population, can become pathological in some individuals. The individual 

symptom items of the OCI-CV subscale of doubting/checking were much more strongly 

interconnected in the clinic- versus school-based samples. While the reasons for this are 

unclear, it may be that pathology emerges when doubting becomes paired with a physical act 

(e.g., checking), which in turn can give rise to the pathological levels of doubt often seen in 

OCD. Future studies may want to separate the constructs of doubting and checking to better 

understand their respective influence on OCD. In general, the symptom dimensions were 

more strongly interconnected in the school- than in the clinic-based samples, a finding that is 

in line with numerous other network studies showing higher connectivity in non-clinical 

versus clinical samples.49 

 The present study included children from a very wide age range and it is important to 

address results which might suggest any apparent age-related or developmental processes. 

Overall, the network structure, including the centrality of doubting/checking, was stable and 

robust in pre-pubertal and adolescent participants and regardless of sample source (school 

versus clinics). However, some significant differences emerged when comparing older and 

younger children in the school-based samples with the network of older children being more 

interconnected. Perhaps, with advancing age, some symptom dimensions, predominantly 

doubting/checking, begin to exert a wider influence on other aspects of behavior leading to 

the development of more varied symptoms within the network. Developmental differences 

related to clinical OCD have emerged in previous research50, however, such differences have 
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been found mostly in child versus adult comparisons. In the present study, only youth were 

included which might explain the network consistencies across age in the clinic-based sample. 

 Despite the evidence of a tic-related subgroup within childhood OCD26, we found no 

network differences between children with and without a lifetime history of tic disorder in the 

clinic-based samples. If replicated, these findings suggest that the centrality of doubting and 

checking in OCD is independent of tic-related status. This would suggest that successful 

treatment of symptoms within this central, doubting/checking dimension should result in 

similar levels of improvement in patients with OCD with and without comorbid tics; a 

suggestion consistent with the similar effects of exposure plus response prevention in these 

groups. 26 Similarly, it is reasonable to ask whether changes in doubting and checking might 

be necessary to improvement in all OCD symptoms in children and adolescents with the 

disorder, and the lack of such changes may help explain partial and non-responses to 

evidence-based OCD treatments. This remains an open question because studies evaluating 

the influence of OCD symptom dimensions on treatment outcome have relied upon the adult 

and childhood versions of the Y-BOCS checklist, which mainly covers topographical aspects 

of symptoms; because doubt can be associated with a number of obsessions and compulsions 

across symptom dimensions, the use of Y-BOCS may not be ideally suited for the 

examination of the relation between doubt and treatment outcome. Given the central role 

played by doubt in the present study, there is a need for future studies investigating its role in 

the treatment of OCD and also the development of doubt-specific measures. 

 Finally, hoarding was the least influential node in the school-based network, providing 

further empirical support for Hoarding Disorder as a diagnosis separate from OCD in DSM-5. 

Nevertheless, the same pattern was not as pronounced in the clinic-based network, in which 

washing (not hoarding) was the least interconnected node, with its only substantial edge 

emerging in relation to doubting/checking. There is some evidence that adult patients with 
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contamination symptoms differ from other patient groups with OCD in their basic cognitive 

functioning51 and neural substrates8. The present study suggests that more research is needed 

to delineate possible differences in etiology and clinical correlates of patients with 

washing/contamination symptoms. 

 There are several limitations that need to be taken into account. First, all analyses were 

based on a single self-report measure that overlaps but does not perfectly correspond to the 

symptom dimensions established with the Y-BOCS/CY-BOCS symptom checklist; for 

example, the OCI-CV yields dimensional scores in contrast to the binary scoring of the CY-

BOCS and some of its symptom dimensions (e.g., doubting/checking and neutralizing) tap 

into potentially functional aspects of OCD that cut across several of the traditional symptom 

dimensions based on the CY-BOCS. Future studies are needed to examine to what extent the 

current results are measure-dependent. Specifically, given that most work on OCD symptom 

structure has been based on the CY-BOCS, network analyses using CY-BOCS data are 

warranted. Second, all network estimations were performed on cross-sectional data and 

longitudinal/experimental research is needed to directly address questions about causality. 

Third, a number of statistically significant differences emerged between subgroups of children 

in the school-based sample regarding network connectivity and structure (i.e., younger versus 

older children, boys versus girls). However, it is unclear from our results whether these 

differences are meaningful in regard to the clinical aspects of OCD. Finally, the school-based 

samples were primarily recruited from southern/southeastern Europe and South America 

while the clinical samples were primarily recruited from northern Europe and USA. Thus, the 

differences found between the clinic- and school-based samples may also partly reflect 

cultural differences.  

 In sum, doubting/checking clearly emerged as a central dimension across all clinical 

and non-clinical networks. The present study adds to the OCD literature by suggesting that 
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doubting/checking is a potentially important target for further research into the etiology and 

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

youth are needed to determine if this symptom dimension constitutes a vulnerability factor for 

symptom development and relapse. In a similar vein, it will be important to examine the 

network structure of OCD symptoms and symptom dimensions in adults. If 

doubting/checking is a central node in the network of adults, this would lend further support 

to the notion that this aspect of OCD is central to the development and persistence of the 

disorder. If other symptom dimensions emerge as central nodes in adults, this may suggest 

variation in maintaining mechanisms across the lifespan with further implications for 

treatment. 
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Table 1 

Demographic and Clinical Characteristics of the School-Based and Clinic-Based Samples 

 Age M (SD) Girls (%) Missing data 

(%) 

CY-BOCS 

M (SD) 

School samples     

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

Italy (n = 1959) 12.78 (3.02) 57.7 0.29 - 

Spain (n = 3013) 13.72 (2.04) 48.6 0.38 - 

Turkey (n = 1111) 15.26 (1.30) 45.5 0.31 - 

Clinical samples     

Italy (n = 7) 14.29 (2.69) 14.3 0.00 - 

Spain (n = 78) 15.07 (2.70) 50.0 0.00 21.73 (5.50) 

Sweden (n = 432) 13.86 (2.53) 57.0 0.11 22.96 (4.48) 

USA (n = 187) 12.26 (3.13) 46.0 0.92 24.61 (5.56) 

Note. CY-BOCS = Children’s Yale-Brown Obsessive-Compulsive Scale. 
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Table 2 

Predictability Estimates Across School-Based Subsamples for the Obsessive-Compulsive 

Inventory - Child Version (OCI-CV) Symptom Dimensions 

 <13 

years 

>12 

years 

Boys Girls Chile Italy Spain Turkey 

Doubting/checking 0.33 0.47 0.42 0.45 0.41 0.41 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 0.25 0.33 0.32 0.30 0.34 0.30 0.27 0.35 

Neutralizing 0.17 0.35 0.30 0.31 0.26 0.25 0.19 0.35 

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

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

Note: The individual (a) and factor-analysis derived (c) symptom network of schoolchildren 

and of children with obsessive-compulsive disorder (OCD) (b) and (d). Solid edges represent 

a positive interconnection, dashed edges a negative interconnection. The width of edges 

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

 

 

Figure 2. Centrality Estimates for School- and Clinic-Based Dimension Networks 

Note: Centrality estimates for the symptom dimension network of schoolchildren (a) and of 

children with obsessive-compulsive disorder (b). 
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