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Abstract
Subclinical symptoms of obsessive–compulsive disorder (i.e., obsessive compulsive symptoms, or “OCS”) cause functional 
impairment, including for youth without full-syndrome OCD. Further, despite high rates of OCS in youth with anxiety disor-
ders, knowledge of OCS in the context of specific anxiety disorders is limited. The present study seeks to: (1) compare OCS 
in pediatric patients with anxiety disorders and healthy youth, (2) determine which categorical anxiety disorder(s) associate 
most with OCS, and (3) determine relationships between OCS with anxiety severity and impairment. Data on OCS, anxiety, 
and functional impairment were collected from 153 youth with anxiety disorders and 45 healthy controls, ages 7–17 years 
(M = 11.84, SD = 3.17). Findings indicated that patients had significantly more OCS than healthy controls. Among patients, 
GAD was a significant predictor of OCS as well as OCD risk. These results suggest that OCS should be a primary diagnostic 
and treatment consideration for youth who present in clinical settings with GAD.
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Introduction

Obsessive compulsive disorder (OCD) is a heterogenous, 
chronic, and impairing psychiatric disorder with a preva-
lence rate of 1–2% in pediatric populations [15, 60]. Prior 
work has shown that symptoms of OCD are dimensional 

and heterogeneous, and large community studies have found 
that obsessions and/or compulsions occur across a range of 
sub-clinical severity in up to 38% of youth [3, 11]. These 
subclinical manifestations of obsessive–compulsive symp-
toms, referred to as OCS, have potential to result in func-
tional impairment, even in those who never cross diagnostic 
threshold for full-syndrome OCD [7, 15, 26]. Furthermore, 
OCS interact with other childhood psychopathology (e.g., 
separation anxiety, attention deficit hyperactivity, or tic 
disorders), such that comorbidity influences the manifesta-
tion and course of later onset OCD [19]. Despite negative 
long-term outcomes for youth with OCD or subclinical OCS, 
obsessions and compulsions are frequently overlooked in 
children, often going undetected and untreated [65]. One 
challenge for the detection of OCD and OCS in childhood 
may be that symptoms overlap with more widely recognized 
symptoms of other disorders, particularly anxiety disorders 
[17], which affect up to 33% of youth by adolescence [50]. 
Distinguishing OCS in the context of anxiety disorders can 
be challenging but may have important implications for clin-
ical conceptualization (e.g., understanding the nature and 
extent of impairment which may arise from OCS above and 
beyond anxiety symptoms and treatment (e.g., understanding 
degrees to which exposure and response prevention should 
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be incorporated into evidence-based interventions [45, 51], 
in anxiety-affected youth.

Anxiety and OCS: Differential Diagnosis

OCS occur commonly in youth sampled from the general 
population [11], and their occurrence is even more pro-
nounced among those with anxiety disorders. One study 
of adults reported that the presence of an anxiety disorder 
increased the odds for endorsing at least one OC symptom 
by 2.34 [27]. In a separate study, children ages 6–12 with 
an anxiety disorder were 3.68 times likelier than healthy 
controls to meet OCS levels indicative of being “at risk for 
OCD” [61]. Finally, in a community sample of 9937 chil-
dren ages 6–12 with subclinical-to-clinical anxiety symp-
toms, 68.9% of those who endorsed anxiety symptoms at 
least one OC symptom [7]. Of note, different questionnaires 
and threshold criteria for symptoms were used in different 
studies, so direct comparisons should be made with caution. 
What is clear, however, is that OCS prevalence is notably 
higher in samples that report symptoms of anxiety. This 
aligns with comorbidity rates observed in pediatric OCD. 
Anxiety disorders are the most frequent comorbidity in 
childhood OCD, co-occurring in 50–70% of cases [28, 39, 
55].

High rates of reported comorbidity between childhood 
anxiety and OCD may in part be inflated by diagnostic con-
fusion as a result of phenomenological proximity between 
the two disorders; repetitive negative thinking and asso-
ciated anxiety characterizes both worry (i.e. anxiety) and 
obsessions (i.e. OCD; [17, 30]. However, work on common 
genetic, brain and/or psychosocial mechanisms underlying 
both anxiety and OCD provides support for genuine co-
occurrence [22, 44]. Distinguishing between anxiety and 
obsessive–compulsive disorders is warranted given (1) the 
distinction made between OCD and anxiety disorders in the 
DSM-5 [8], and (2) the implications for treatment. For exam-
ple, although exposure is the most active treatment com-
ponent for both OCD and anxiety in youth [6, 12, 57, 73], 
the treatment manuals remain distinct, with OCD-focused 
manuals including more emphasis on identifying and elimi-
nating compulsions (exposure and response prevention), 
whereas exposure-focused CBT for anxiety tends to incor-
porate more cognitive treatment elements [57, 73]. Moreo-
ver, up to 40–50% of pediatric anxiety patients undergo-
ing therapy still experience clinically significant symptoms 
or experience later relapse [32, 56]. Novel CBT treatment 
augmentations which target core constructs underlying the 
co-occurrence anxiety and OCD may be more appropriate 
for children with high levels of OCS in anxiety [30, 68]. 
The current study provides an opportunity to observe how 
OCS manifest in anxiety disorders, rather than the reverse 
(i.e., quantifying anxiety symptoms in OCD), which may 

inform the clinical conceptualization, and potentially man-
agement, of patients with anxiety disorders who present with 
co-morbid OCS.

Indexing OCS

Given the high prevalence of OCS in anxiety disorders and 
OCS-related risk for future impairment, early, accurate 
screening for OCS in anxiety-affected youth has the poten-
tial to help inform treatment and prognosis. OCS should 
be assessed along a non-clinical to clinical continuum of 
severity in youth to capture the range of subclinical expe-
riences. A number of dimensional OCS scales have been 
validated for use with children, including two that were 
used in the present study: the Obsessive–Compulsive Inven-
tory–Revised (OCI-R; [24]) and the OCS subscale of the 
Child Behavior Checklist (CBCL-OCS; [5]).

OCS Within Specific Pediatric Anxiety Disorders

Among anxiety disorders, comorbid OCD has been reported 
to occur most commonly with generalized anxiety (GAD) 
and separation anxiety disorders [15, 18, 28, 29, 39, 47, 49, 
59, 66], but whether or not subclinical OCS selectively asso-
ciate with any specific anxiety disorder(s) remains unknown. 
Further insight into which anxiety diagnoses are associated 
with OCS may facilitate the identification of clinically anx-
ious groups who are most likely to benefit from OCS screen-
ing and consideration of OCS in treatment planning. Moreo-
ver, distinguishing OCS from the various types of anxiety 
may guide identification of common versus distinct mecha-
nisms of illness, as suggested by the Research Domain Cri-
teria framework for understanding psychopathology across 
dimensions of human behavior [33, 38].

OCS Impact on Anxiety Severity and Related 
Impairment

Implications of OCD and subclinical OCS for anxiety sever-
ity and functional impairment in youth with anxiety disor-
ders remain poorly understood. Pediatric patients with OCD 
and comorbid anxiety have more impairment than those 
without comorbid anxiety [66, 72] and are more refrac-
tory to treatment [68]. Moreover, in community samples of 
youth, subclinical OCS appeared to associate with distress 
and functional impairment [15], as well as history of depres-
sion, psychosis, and suicidal ideation [11]. Longitudinal 
studies show that subclinical OCS in childhood not only 
increase risk for later onset OCD, but also for impairment in 
those who never meet criteria for OCD [26]. Taken together, 
these studies indicate that OCS appear to generally induce 
impairment, though it remains unclear whether OCS elevate 
impairment when co-occurring with an anxiety disorder.
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Current Study

To better characterize OCS in the context of pediatric anxi-
ety disorders, we applied dimensional OCS screening in 
youth with and without anxiety disorders. First, we sought to 
measure OCS in patients compared to healthy controls. Next, 
among patients, we sought to determine which categori-
cal anxiety disorder(s) are most associated with OCS, and 
whether OCS relate to greater severity of non-OCD anxiety 
symptoms and/or more functional impairment. Structured 
clinical interviews were used to establish anxiety disorder(s) 
and other diagnoses, anxiety symptom severity, and overall 
functional impairment. Youth self-report was used to meas-
ure OCS and risk for OCD using the OCI-R [2], and parent 
report on the CBCL-OCS served as a secondary measure 
of OCS and risk for OCD [61]. We hypothesized signifi-
cantly higher OCS scores in youth with an anxiety disorder 
diagnosis as compared to healthy controls. Among clinically 
anxious youth, we hypothesized that GAD and SAD would 
selectively associate with OCS severity and OCD risk status. 
We also predicted that more severe OCS would associate 
with greater severity of non-OCD anxiety symptoms and 
greater functional impairment.

Materials and Methods

Participants

A total of 206 youth participants were recruited through 
community clinics and online advertisements as part of 
a functional magnetic resonance imaging (fMRI) study 
of neural mechanisms of CBT effect [58]. The recruited 
sample included 158 participants who met criteria for an 
anxiety disorder (75.2% female, aged 11.69 ± 3.07) and 48 
healthy controls (55.6% female, aged 12.36 ± 3.49). Inclu-
sion required that anxiety disorders were the primary source 
of interference and distress, established on clinician-admin-
istered interview with the DSM-5 version of the Kiddie 
Schedule for Affective Disorders and Schizophrenia–Pre-
sent and Lifetime Version (K-SADS-PL; [40]). Comorbid 
diagnosis of OCD was only allowed if secondary (i.e., less 
interfering, less severe) to the primary anxiety disorder(s). 
Other allowable secondary diagnoses included attention def-
icit hyperactivity disorder and oppositional disorder. Exclu-
sion criteria included current psychotropic medication, cur-
rent psychotherapy, current major depression or substance/
alcohol abuse/dependence, lifetime diagnoses of bipolar and 
psychotic disorders, intellectual disability, autism spectrum 
disorder, posttraumatic stress disorder, and acute suicidal 
risk. Healthy control subjects had no lifetime history of any 
psychiatric disorder. As part of the larger functional neuro-
imaging study, standard fMRI inclusion/exclusion criteria 

also applied (e.g., no metal implants). All participants and 
respective guardians provided informed assent/consent in 
compliance with the policies of the Michigan Medicine 
Institutional Review Board (HUM00118950). Of note, the 
sample of anxious youth was predominantly female, which is 
noted as a limitation for generalizability in this paper. While 
this uneven sampling was unintentional, potential explana-
tions for the female-biased sample are: 1) anxiety is more 
common in girls in this age range, at almost twice the rate 
as boys [47] and 2) this sample is composed of baseline data 
from a randomized clinical trial (RCT) for anxiety treatment 
of two gender-matched treatment groups, thus amplifying 
the overall mismatch between girls and boys in the sample 
(Table 1).

Measures

Baseline measures established patient eligibility, specific 
anxiety disorder diagnoses, anxiety severity, OCS severity, 
global severity of illness, and overall impairment. The same 
measures were delivered to youth participants in the anxiety 
disorder and healthy groups (Table 2).

Anxiety Diagnoses

Anxiety diagnoses were determined through structured clini-
cal interviews using the K-SADS, a reliable and validated 
instrument based on DSM-5 criteria [8]. Assessments were 
completed by a master’s level clinician trained to reliability 
on the measure. Both the child and caregiver were present, 
either separately or together. In our sample, K-SADS anxiety 
diagnoses for which criteria was met included generalized 
anxiety disorder, separation anxiety disorder, social anxiety 
disorder, specific phobia, and unspecified anxiety disorder 
(i.e., Anxiety Disorder NOS). As in previously reported 
clinical samples [41], many patients met diagnostic crite-
ria for ≥ 2 or anxiety disorders (Table 3). Thus, to assess 
which individual anxiety disorder(s) most associated with 
OCS, each anxiety disorder was considered a feature of the 
patient’s overall anxiety disorder phenotype. For example, a 
participant who met criteria for social anxiety disorder and 
specific phobia was counted as having both social anxiety 
and specific phobia.

OCS Symptoms

The primary measure of OCS was youth self-report on the 
Obsessive–Compulsive Inventory–Revised (OCI-R; [24]). 
The OCI-R has been validated in OCD and anxiety samples 
[2, 24] and assesses symptoms of OCD along a clinical to 
non-clinical range of severity. There are 18 questions scored 
on a 5-point Likert scale (0–4 for each item). The possible 
range of scores is 0–72, calculated by summing the scores of 
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Table 1  Participant demographics

Anxiety disorder Healthy

M SD M SD

Age 11.69 3.07 12.36 3.49

n % N %

Gender–female 115 75.2 25 55.6
Race
 White / Caucasian 119 77.8 33 73.3
 Black / African American 5 3.3 2 4.4
 Asian 8 5.2 3 6.7
 Multiracial 15 9.8 8 15.6
 Other / unknown 6 4.0) 0 0

Ethnicity
 Hispanic/Latino 8 5.2 2 4.4
 Not Hispanic/Latino 145 94.8 43 95.6

Family Income (USD)
 less than $20,000 1 0.7 0 0
 $20,000 to 29,999 5 3.3 0 0
 $30,000 to 49,999 8 5.2 3 6.7
 $50,000 to 74,999 11 7.2 7 15.6
 $75,000 to 99,999 24 15.7 6 13.3
 $100,00 to 149,999 38 24.8 12 26.7
 $150,000 or more 42 27.5 9 20
 Not reported 24 15.7 8 17.8

Table 2  Clinical characteristics 
for youth with and without 
anxiety disorders

Measures Anxiety disorder Healthy control t(196) p

M SD M SD

PARS 19.14 3.48 6.40 3.64 21.39  < .001
OCI-R 16.44 9.58 5.62 5.94 7.17  < .001
CBCL-OCS 4.56 2.22 1.11 1.54 9.75  < .001
CGI-S 4.10 0.63 1.42 0.58 25.52  < .001
CGAS 57.18 4.89 80.73 7.47 − 24.88  < .001

Table 3  Anxiety disorders by age and clinical characteristics

Clinical Predictors Totals Age PARS OCI-R CBCL-OCS CGI-S CGAS

n % M SD M SD M SD M SD M SD M SD

Generalized anxiety disorder 122 79.7 11.90 3.08 19.61 3.35 17.73 9.32 4.72 2.11 4.19 0.58 56.72 4.47
Separation Anxiety 43 28.1 10.02 2.44 21.00 3.61 15.88 9.41 4.65 2.19 4.33 0.64 55.72 4.56
Social anxiety disorder 73 47.7 12.89 2.89 19.82 3.33 17.92 10.37 4.47 2.43 4.26 0.60 55.99 4.43
Specific phobia 48 31.4 11.25 2.75 19.58 3.38 16.69 10.60 4.25 2.50 4.17 0.69 56.38 4.80
Unspecified anxiety disorder 8 5.2 9.50 1.85 15.88 2.03 12.13 11.84 3.25 2.44 3.13 0.35 62.25 4.20
Comorbid cases (≥ 2 anxiety dx.) 101 66.0 11.72 3.12 20.12 3.15 18.19 9.86 4.56 2.34 4.22 0.58 56.17 4.13
Non-comorbid cases (1 anxiety dx) 52 34.0 11.63 3.02 17.25 3.33 13.04 8.06 4.56 1.98 3.88 0.68 59.13 5.64
Obsessive–compulsive disorder 7 4.6 12.71 2.06 23.43 2.07 27.29 5.79 6.71 1.38 4.71 0.49 51.71 1.70
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each item, with higher scores indicating more OCS. Scores 
greater than or equal to 21 suggest current OCD [24].

OCS were also assessed by parent report on youth on the 
OCS subscale of the Child Behavior Checklist (CBCL-OCS; 
[5]. The CBCL-OCS is a validated instrument that allows 
for the assessment of OCS dimensionally in children [37]. 
It is comprised of 4 items each from the CBCL-Anxious/
Depressed and Thought Problems syndrome scales, summed 
to compose the CBCL-OCS score. Items are rated as 0 
(“absent”), 1 (“occurs sometimes”), or 2 (“occurs often”), 
allowing for a continuous range of OCS scores from 0 to 
16. Scores greater than or equal to 5 suggest being at risk 
for OCD [37, 61].

Anxiety Severity

Anxiety severity was assessed using the Pediatric Anxi-
ety Rating Scale (PARS), a validated instrument delivered 
through structured clinical interview [35]. Ratings were 
completed by a master’s level clinician trained to reliability 
on the measure. Both the child and caregiver were present 
for PARS ratings, either separately or together. The PARS 
includes a checklist to ascertain anxiety symptom type(s) 
(e.g., generalized, separation, social, etc.), and then collapses 
across types to generate an overall severity score [35]. PARS 
scores range from 0 to 30, with higher scores reflecting 
higher anxiety severity. The reported optimum cutoff score 
to discriminate youth with and without anxiety disorders is 
17.5 [31].

Global Severity of Illness

Global severity of illness was assessed using the Clinical 
Global Impressions Severity scale (CGI-S; [14]), a well-
established and validated research rating tool rated by a 
clinician. The instrument asks the clinician: “Considering 
your total clinical experience with this particular popula-
tion, how mentally ill is the patient at this time?” Ratings 
are based upon observed and reported symptoms, behavior, 
and function across the past 7 days: 1 = normal, not at all 
ill, 2 = borderline mentally ill; 3 = mildly ill; 4 = moderately 
ill; 5 = markedly ill; 6 = severely ill; 7 = among the most 
extremely ill patients. The CGI-S was administered by an 
independent evaluator at baseline clinical assessment.

Overall Impairment

Overall functioning was assessed using the Clinical Global 
Assessment Scale (CGAS; [62]), a validated instrument 
rated by a clinician. Scores range from 1 to 100, with lower 
scores indicating impairments in functioning across settings 
(home, school, with peers), activities and interests. The 
scale is divided into 10-point intervals, each headed with a 

description of the level of functioning (e.g., “60–51—Vari-
able functioning with sporadic difficulties or symptoms in 
several but not all social areas). Psychiatric impairment is 
indicated by scores of 60 or less [52].

Statistical Analyses

Descriptive Statistics

Demographic and descriptive characteristics were summa-
rized for youth with and without anxiety disorders. Means, 
standard deviations, and range of OCI-R, CBCL-OCS, 
PARS, CGI-S and CGAS scores were calculated for each 
anxiety disorder (i.e., including scores for all participants 
meeting K-SADS criteria for that diagnosis) and for healthy 
controls.

Comparison to Healthy Controls

Independent samples t-tests were conducted to compare 
OCI-R and CBCL-OCS scores between youth with and 
without anxiety disorders.

Anxiety Disorders that Most Predict OCS Severity

Multiple linear regression was used to test which anxiety 
disorders most associate with OCI-R scores. Assumptions 
of linear regression were checked, with no multicollinear-
ity existing between independent variables. A separate lin-
ear regression tested the same anxiety disorder predictors 
to determine which anxiety disorders most associated with 
CBCL-OCS. Analyses were conducted in R, using the linear 
model function within the “stats” package (version 4.0.2). 
Additionally, a stepwise multiple linear regression was con-
ducted to confirm the most relevant anxiety disorder diagno-
sis for predicting OCI-R score. The “olsrr” package (version 
0.5.3) in R was used to calculate AIC values for models with 
each combination of anxiety disorder predictors. The model 
with the lowest AIC, indicating the model of best fit for 
the prediction of OCI-R score, was selected and interpreted. 
Finally, sensitivity analyses testing each anxiety disorder as 
the predictor in a univariate regression analysis were con-
ducted to better understand the effects (or lack thereof) of 
anxiety disorder comorbidity on the relationship of anxiety 
disorders to OCS.

Anxiety Disorders that Most Predict Categorical Risk 
for OCD

Previously established cutoff scores for the OCI-R (14; 
[2]) and CBCL-OCS (4 [61]), were used to identify par-
ticipants with heightened risk for developing OCD. Binary 
logistic regressions were used to test for the anxiety 
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disorder(s) most associated with risk for developing OCD 
(binary cutoff point of OCI-R ≥ 14 or CBCL-OCS ≥ 5).

Of note, age and gender were covaried in all regression 
models.

Effect of OCS on Anxiety Severity and Functional 
Impairment

Bivariate Pearson correlation coefficients were computed 
for total OCI-R score, total CBCL-OCS score, total PARS 
score, CGI-S score, and CGAS score. Each correlation 
test was useful for a distinct research question related 
to how functionally impairing OCS might be. The cor-
relation between OCS (both as OCI-R and CBCL-OCS) 
and PARS score was conducted to assess whether greater 
obsessive–compulsive symptoms were associated with 
greater severity of anxiety overall. Correlations between 
OCS (both as OCI-R and CBCL-OCS) and CGI-S and 
CGAS were conducted to assess whether greater obses-
sive–compulsive symptoms were associated with greater 
global severity of illness and/or greater overall functional 
impairment. Additionally, post-hoc analyses were con-
ducted to assess the correlation between OCI-R score and 
score on the Children’s Depression Inventory (CDI), which 
was a self-report measure of depressive symptomology 
collected from youth as part of the study. The aim of this 
follow-up analysis was to evaluate whether greater OCS 
associated with greater depressive symptoms, potentially 
indicating increased impairment through depressed mood.

Results

Descriptives

Of the 206 total participants enrolled (158 with anxiety 
disorders; 48 healthy controls), 153 participants with 
anxiety disorders and 45 healthy controls were retained 
in the final analyses (5 anxiety disorder participants and 4 
healthy control participants were excluded due to incom-
plete data). Ethnicity, race, and socioeconomic status of 
the sample are reported in Table 1. All participants with 
anxiety disorders met criteria for at least one of the follow-
ing: generalized anxiety disorder (n = 122), social anxi-
ety disorder (n = 73), specific phobia (n = 48), separation 
anxiety (n = 43), or unspecified anxiety disorder (n = 8). 
Of the anxiety group, 101 subjects (66% of the sample) 
met criteria for more than one anxiety disorder diagnosis. 
Seven participants with a primary anxiety disorder diagno-
sis (4.6%) also met diagnostic criteria for OCD (Table 3).

Comparison to Healthy Controls

Independent samples t-tests indicated that the anxiety 
group had significantly higher OCS scores than the healthy 
control group when OCS was indexed with both the OCI-R 
and the CBCL-OCS (Table 2).

Anxiety Disorders that Predict OCS

Of the anxiety disorder predictors, only the presence of 
GAD significantly predicted OCI-R scores (b = 6.74, 
SE = 2.14, p = 0.002, ηp

2 = 0.08) in the multiple linear 
regression model (F(7, 145) = 2.562, p = 0.02,  R2 = 0.07; 
Table 4). By contrast, no anxiety disorders significantly 
predicted CBCL-OCS scores, our secondary measure 
of OCS. Neither age or gender interacted with an anxi-
ety disorder to predict OCI-R or CBCL-OCS scores. In 
follow-up sensitivity analyses, GAD positively predicted 
OCS at trend-level (b = 0.88, SE = 0.45, p = 0.05), but only 
unspecified anxiety significantly predicted OCS, though 
the association was negative (b = − 1.62, SE = 0.82, 
p = 0.049).

Anxiety Disorders that Predict OCD Risk

The presence of GAD significantly predicted being at 
risk for OCD in a logistic regression analysis using the 
OCI-R “at risk” cutoff of 14 [2]. Results showed that, 
holding other predictors constant, being at risk for OCD 
(as defined by CBCL-OCS scores > 4) increased by a fac-
tor of 4.66 for those with GAD versus those without GAD 
(Table 5). The presence of GAD also associated with OCD 
risk status when measured using the CBCL-OCS “at risk” 
cutoff of 5 [61]. When defined using the CBCL-OCS cut-
off, OCD risk status increased by a factor of 4.81 for those 
with GAD versus those without GAD (Table 6).

Table 4  Anxiety disorders as predictors of OCI-R score

Model Adjusted  R2: 0.067; F-statistic: 2.56 on 7 and 145 DF; p-value: 
0.016

Predictors Estimate (b) SE t p

Generalized anxiety disorder 6.74 2.14 3.14 0.002**
Separation anxiety disorder 0.36 1.82 0.20 0.85
Social anxiety disorder 2.15 1.68 1.28 0.20
Specific phobia 0.62 1.64 0.38 0.70
Unspecified anxiety disorder 3.06 3.98 0.77 0.44
Age 0.26 0.29 0.90 0.37
Gender 1.83 1.80 1.02 0.31
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Correlations

Scores on the OCI-R positively correlated with number of 
comorbid anxiety disorders, but not with anxiety severity 
(PARS), illness severity (CGI-S), or overall impairment 
(CGAS; Table 7). OCI-R score was significantly posi-
tively correlated with CDI score, such that greater OCS 
associated with greater depressive symptoms (r = 0.51, 
p < 0.001). Positive correlation of scores on the OCI-R 
and CBCL-OCS were also observed.

Discussion

As expected, mean OCS scores were significantly higher in 
the anxiety disorder group than the healthy control group 
when measured with both the OCI-R and the CBCL-OCS. 
This aligns with recent work emphasizing the maladap-
tive impact of OCS [7, 15, 26, 61]. It possible that, due to 
phenomenological proximity, symptoms characteristic of 
childhood anxiety disorders are diagnostically blurred with 
those of OCD in measurement. The significant presence 
of OCS detected in youth with anxiety disorders may war-
rant a return to closer proximity of anxiety and OCD (i.e., 
a shared chapter) in diagnostic manuals such as the DSM, 
which changed OCD to be classified as diagnostically dis-
tinct from anxiety disorders in its fifth edition [4].

Within categorical anxiety predictors, there was no 
relationship between separation anxiety and OCS, which 
deviated from our hypothesis and prior results published 
by Voltas et al. [71], who found separation anxiety to be a 
significant predictor of “obsessiveness” (i.e., OCS). Consist-
ent with our hypothesis, GAD significantly predicted OCS 
when using the OCI-R, and GAD symptoms significantly 
predicted binary (i.e., “at risk” vs. “not at risk”) OCD-risk 
status when indexed via both the OCI-R and CBCL-OCS. 
Importantly, the effect size for the overall multiple linear 
regression model was small, and GAD showed no linear 
relationship with OCS when using the CBCL-OCS, so find-
ings should be interpreted with caution. However, it should 
be noted that the OCI-R is based on child report whereas the 
CBCL-OCS uses parent report; thus, it is possible that par-
ents are less aware of the presence of OCS in their children 
than are children themselves.

Association Between GAD and OCS

The relationship between GAD and OCS in these data 
align with previous work linking GAD and OCD both etio-
logically and phenotypically. For instance, GAD has been 
found to co-occur with OCD in patients as well as their 

Table 5  Anxiety disorders as predictors of OCI-R “OCD risk” (i.e., 
OCI-R total ≥ 14)

Predictors Estimate (b) SE t p

Generalized anxiety disorder 1.54 0.53 2.92 0.004**
Separation anxiety disorder 0.19 0.42 0.44 0.66
Social anxiety disorder 0.10 0.39 0.26 0.80
Specific phobia − 0.12 0.38 − 0.32 0.75
Unspecified anxiety disorder 0.94 0.93 1.01 0.31
Age 0.10 0.07 1.46 0.14
Gender 0.41 0.41 1.00 0.32

Table 6  Anxiety disorders as predictors of CBCL-OCS “OCD risk” 
(i.e., CBCL-OCS total ≥ 5)

Predictors Estimate (b) SE t p

Generalized anxiety disorder 1.57 0.52 2.99 0.002**
Separation anxiety disorder 0.03 0.42 0.07 0.94
Social anxiety disorder − 0.03 0.39 − 0.07 0.95
Specific phobia − 0.06 0.38 − 0.17 0.87
Unspecified anxiety disorder 0.80 0.93 0.86 0.39
Age 0.08 0.07 1.20 0.23
Gender 0.52 0.41 1.27 0.20

Table 7  Correlation Matrix for 
anxiety disorder patients

**Correlation is significant at the 0.01 level (2-tailed); not corrected for multiple comparisons
*Correlation is significant at the 0.05 level (2-tailed); not corrected for multiple comparisons

Variable 1 2 3 4 5 6 7

1 OCI-R total –
2 CBCL-OCS total 0.22** –
3 PARS total 0.14 0.30 –
4 CGI-S 0.16 0.94 0.74** –
5 CGAS − .09 − 0.09 − 0.65** − 0.71** –
6 # Comorbid disorders 0.22** 0.01 0.47** 0.37** − 0.39** –
7 Age 0.15 − 0.01 0.25** 0.25** − 0.18* 0.01 –
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non-OCD-affected relatives, suggesting common familial 
etiology [53]. GAD and OCD also have similar early ages 
of onset [48], share similar patterns of co-morbidity with 
other disorders [34], and were demonstrated in one study to 
possess similar abnormalities in the frequency of a seroto-
nin neurotransmitter gene pattern (distinct patterns which 
did not occur in panic or phobic disorders[54]. From a phe-
notypic lens, symptom profiles are similar, particularly in 
pediatric populations. Worry about future events and repeti-
tive negative thoughts which patients recognize as exces-
sive and difficult to control are hallmark features of both 
GAD and OCD [13, 17, 25, 30, 46, 67, 69, 74], leaving 
some to wonder whether GAD and OCD are manifestations 
of the same disorder [30, 63]. Clinicians often attempt to 
distinguish GAD from OCD based on thought content (i.e., 
GAD worries are more realistic, everyday concerns whereas 
OCD worries are more bizarre and ego-dystonic); however, 
in practice, types of worries occur along a continuum and 
can be particularly difficult to distinguish in youth who lack 
the cognitive ability to describe their thoughts or readily 
identify them as unrealistic [17, 22, 30].

Evidence for shared etiology and causal pathways sup-
ports a genuine selective association of OCS with GAD, 
while examples of phenotypic proximity may be more reflec-
tive of measurement overlap or expressions of the same dis-
order. Regardless of which leads to the relationship observed 
in our data, understanding traits common to both OCS and 
GAD can inform specific treatment augmentations which 
may improve outcomes for children who meet criteria for 
GAD and score high in OCS. One example of such a trait 
common to both is “intolerance of uncertainty,” or low tol-
erance for situations involving ambiguous or unknown out-
comes (IU; [30, 63]. In a 2010 study, Fergus and Wu demon-
strated that IU, perfectionism, negative problem orientation, 
and responsibility/threat estimation all showed significant 
overlap between GAD and OCD, with IU emerging as the 
unique predictor of both disorders above other cognitive 
processes [23]. Symptomatically, feeling anxious as a result 
of uncertainty in patients with GAD may lead to excessive 
worry which, if unaddressed, may develop into OCS-like 
compulsions aimed at reducing uncertainty [17, 30].

Association Between OCS and Functional 
Impairment

Contrary to our hypotheses, the presence of OCS was not 
associated with anxiety severity on the PARS, or global 
severity/impairment on the CGI-S or CGAS in our clini-
cally anxious sample. This may suggest that subclinical 
OCS do not impact functional impairment or severity when 
a primary anxiety disorder is already present. This finding 
could also be explained by the phenomenological proxim-
ity between OCS and anxiety symptoms (especially GAD, 

which may “mask” true OCS symptoms, eliminating any 
OCS-related effects on PARS; [1, 13, 17]. It is possible that 
for some patients, symptoms that were part of the GAD 
diagnosis registered as OCS on the OCI-R and/or CBCL-
OCS scales rather than constituting their own unique OCS 
in addition to GAD.

While OCS did not relate to PARS, CGI-S, or CGAS 
severity, it did show a significant positive correlation with 
the number of comorbid anxiety diagnoses (with OCS 
indexed via OCI-R; see Table 7). That is, the more distinct 
anxiety diagnoses for which a patient met criteria, the more 
OC symptoms they reported on the OCI-R. Prior studies 
have found that greater amounts of concurrent anxiety dis-
orders associate with more impairment [43, 66, 70]. Our 
own data replicate these findings, with number of concurrent 
anxiety diagnoses associating with all measures of severity 
(PARS, CGI-S, and CGAS; see Table 7). With this knowl-
edge in mind, our finding that OCS relates to number of anx-
iety disorders indicates that OCS may in fact be associated 
with greater impairment, even if too subtle to be detected by 
scales such as the PARS, CGI-S, and CGAS.

Also of note, post-hoc analyses revealed a significant 
positive correlation between OCS and depressive symptoms, 
indicating further support for OCS associating with clinical 
impairment. While depressive symptoms in youth were not 
a primary aim for this paper, the clear relationship between 
OCS and CDI warrants further research on OCS in the con-
text of depression.

Implications for Diagnosis and Treatment

Our findings that GAD predicts both severity of OCS across 
a clinical to non-clinical range as well as OCI-R-measured 
and CBCL-measured risk for OCD impart several clinical 
implications. First, comprehensive assessment of children 
who endorse symptoms of GAD should include screening 
for comorbid OCS or OCD. If a patient presents with GAD 
symptoms (or ambiguous symptoms related to excessive 
worry), it may be worthwhile to spend time normalizing 
more “unrealistic” worries that are unique to OCD (versus 
GAD) and which patients, especially youth, may be more 
hesitant to share with the clinician out of fear of judgement 
[34]. This approach may prove beneficial for achieving the 
correct diagnoses for a patient and individualizing treat-
ment. In the context of treatment, our findings bolster the 
importance of exposure and response prevention relative to 
other components of CBT (e.g., cognitive restructuring and 
relaxation) often included in treatment manuals for child-
hood GAD [12], even if a full OCD diagnosis is not formally 
detected at intake. Children with GAD may also benefit from 
novel interventions designed to target intolerance of uncer-
tainty, a core predictor of both OCD and GAD. One example 
of this type of psychotherapeutic intervention is the “No 
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Worries! Program” [36], which targets IU that manifests 
via obsessions in patients with OCD and worry in those 
with GAD [17, 30].

Limitations & Future Directions

Our results should be interpreted considering a few impor-
tant limitations. First, aligned with past work demonstrat-
ing high comorbidity in child psychopathology [64], there 
were few “pure” anxiety diagnoses in our sample (66% 
were comorbid with at least one other anxiety and/or OCD 
diagnosis). This compromised our ability to examine OCS 
in one specific anxiety disorder compared to another (i.e., 
GAD only vs. separation anxiety only, etc.). However, sen-
sitivity analyses assessing each anxiety disorder predictor 
in univariate regression models demonstrated the same pat-
tern of results. Relatedly, a high proportion of individuals in 
our sample endorsed GAD (79.7% whereas all other anxi-
ety diagnoses were endorsed by < 50%) and some diagno-
ses were endorsed by only a few patients (e.g., unspecified 
anxiety disorder). To address this imbalance, we integrated a 
hypothesis-driven inverse probability weighting (IPW) anal-
ysis to balance variability in the number of participants who 
met criteria for each anxiety disorder [10]; the results of this 
analysis were consistent with the original models. Addition-
ally, our exclusion criteria were such that we did not allow 
patients with OCD to enroll in the study unless an anxiety 
diagnosis was primary. This may have limited our sampling 
of higher severity OCS, potentially explaining why OCS 
did not correlate with impairment in our analyses. Another 
limitation is that this sample of youth spanned a large age 
range, encompassing a period of pubertal development. Age 
was included as a covariate in the analyses to mitigate some 
of these effects, though the sample lacked enough power to 
stratify analyses by age. This study capitalized on baseline 
data from a RCT of CBT for anxiety, with fMRI, to charac-
terize the relationship between OCS and anxiety in a sam-
ple of youth with diagnosed anxiety disorders. Despite the 
complexity of a longitudinal fMRI clinical trial study, the 
sample size is still comparable to other non-neuroimaging 
clinical studies of anxiety [9, 20, 42], and is also predomi-
nantly female. It is possible that the results from these analy-
ses will not generalize to boys, though when analyses were 
stratified by gender, the pattern of the primary results was 
the same (i.e., GAD was the strongest positive predictor of 
OCS), though this predictor was not significant when evalu-
ated only within boys, likely due to smaller sample size. 
Additionally, it is important to acknowledge that rates of 
OCS development in the context of anxiety disorders may 
vary by gender, especially in cases such as early-onset OCD 
which affects boys more than girls [21]. Therefore, future 
studies should assess the developmental trajectories of OCS 
in anxious youth, by gender.

There is also room for future studies to evaluate other 
ways of identifying OCS, or OCD risk, within a sample 
of youth with anxiety disorders. For instance, Chacon and 
colleagues [15] have shown that coercive behaviors, when 
assessed in first-degree relatives of patients diagnosed with 
OCD, associated with OCS and worse prognosis due to 
increased parental accommodation. Those findings indi-
cate that coercive behaviors may reflect OCS and could be 
assessed in youth with anxiety disorders as a proxy for OCS 
and those who might be at risk for developing OCD [16, 
66]. Further, future studies can examine the neural corre-
lates associated with OCS, with respect to anxiety disorders, 
within this dataset. Finally, we note that our sample is quite 
homogenous in terms of demographic characteristics; data 
is derived from participants who are predominantly White 
American, non-Hispanic/Latino, and from non-low-socioec-
onomic-status backgrounds. Future work will aim to recruit 
more diverse samples to strengthen the generalizability of 
overall findings and increase the relevance of our research 
to more diverse communities.

Summary

To our knowledge, this study is the first of its kind to explore 
OCS prevalence and impact in pediatric patients with anxi-
ety disorders. Findings indicate that patients with anxiety 
had significantly more OCS than healthy controls. Among 
patients, GAD was a significant predictor of OCS as well 
as OCD risk, which may reflect shared etiological path-
ways or phenotypic proximity between GAD and OCSOCS 
did not relate to higher anxiety severity or global severity/
impairment, indicating that additional impairment may not 
be conferred by subclinical OCS when anxiety is already 
present. These results suggest that OCS should be a primary 
diagnostic and treatment consideration for youth who pre-
sent in clinical settings with GAD, including use of specific 
OCS screening tools and treatments which target constructs 
shared by both OCS and GAD.
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