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Abstract
Background Obsessive-compulsive disorder (OCD) typically onsets during childhood or adolescence and difficulties 
with executive functioning (EF) may be involved in its onset and maintenance. Yet, few studies have examined 
everyday EF difficulties in youth with OCD and no study has compared EF in youth with OCD to EF in youth with 
anxiety disorders, leaving the diagnostic specificity of EF unclear.

Methods In this study, parents of treatment-seeking children and adolescents with OCD (n = 96, Mage = 13.3, SD = 2.7, 
59% girls) or anxiety disorders (n = 67, Mage = 14.0, SD = 2.6, 78% girls) reported on their children’s everyday EF using 
the Behavior Rating Inventory of Executive Function (BRIEF) measure.

Results Compared to community youth, the two clinical groups showed moderately elevated EF deficits but did not 
differ significantly from each other. EF deficits were not associated with the major symptom dimensions of OCD, age 
of OCD symptom onset, duration of OCD symptoms, and OCD severity, and did not predict treatment outcome in 
OCD.

Conclusions Compared to peers, youth with OCD show moderate difficulties with EF, but very similar difficulties 
are seen in youth with anxiety disorders, and it is unclear whether these difficulties are of clinical relevance. Among 
youth with OCD, EF difficulties were not differentially associated with the major symptom dimensions of OCD, which 
is inconsistent with findings from adults. Difficulties with EF did not predict treatment outcome, indicating that 
integrating EF modules into OCD treatment may be of limited value, although EF may be important for treatment 
planning in individual cases.

Keywords OCD, Children, Adolescents, executive functioning, anxiety, Anxiety disorders, Treatment

Everyday executive functioning in pediatric 
obsessive-compulsive disorder: diagnostic 
specificity, clinical correlations, and outcome
Frida Rydqvist1, Eva Hoff1, Daiva Daukantaitè1 and Matti Cervin2*

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-023-05111-1&domain=pdf&date_stamp=2023-8-23


Page 2 of 9Rydqvist et al. BMC Psychiatry          (2023) 23:622 

Background
Obsessive-compulsive disorder (OCD) is a mental disor-
der with an estimated prevalence of 1–3% in the general 
population [1, 2]. OCD is characterized by distressing 
and intrusive thoughts, urges or images (obsessions), 
resulting in compulsive acts carried out to reduce the 
discomfort, distress or anxiety caused by obsessions 
[3–5]. More than half of all individuals with OCD experi-
ence their first symptoms before adulthood [6], making 
research on pediatric OCD important. Pediatric OCD 
is known for its heterogeneity, but symptoms can be 
divided into thematically coherent symptom dimensions, 
with the most replicated dimensions being disturbing 
thoughts/checking, contamination/cleaning, and sym-
metry/ordering [7–9]. Co-occurring mental disorders 
are common in pediatric OCD and often include anxiety 
disorders, depressive disorders, and neurodevelopmental 
disorders such as attention deficit hyperactivity disorder 
(ADHD) and autism spectrum disorder [2].

It has been proposed that behavioral and executive 
dysregulation may be core deficits underlying OCD, 
and that cognitive control may be a key endophenotype 
in OCD [10]. Cognitive flexibility, as well as cognitive 
and behavioral control and regulation, all belong under 
the umbrella term known as executive functions (EF), 
which are a set of self-regulatory, higher cognitive func-
tions responsible for emotional and behavioral regulation 
and the ability to execute goal-directed actions related 
to every-day functioning and long-term goals [11]. EF is 
described as a multidimensional construct and includes 
several interconnected, yet distinguishable neurocogni-
tive processes [12, 13] closely intertwined with the ability 
to exhibit self-control in areas such as organization, plan-
ning, affect regulation, initiation and overall attention 
[11].

EF develops and matures over time, from early child-
hood into early adulthood [14], suggesting that younger 
children tend to experience more EF-related difficulties 
compared to adolescents and adults [15]. Given the early 
onset of OCD, research on EF in pediatric OCD may pro-
vide important insight into processes and mechanisms 
involved in the onset and maintenance of the disorder.

Previous research on pediatric OCD and EF is lim-
ited and with contradictory results, often contrasting 
results found in adults with OCD. A systematic review 
and meta-analysis synthesized 11 studies on EF in pedi-
atric OCD [16]. Results were categorized into nine EF 
subdomains: planning, response inhibition/interference 
control, set shifting/cognitive flexibility, verbal memory, 
nonverbal memory, processing speed, working memory, 
visuospatial functions, and attention. All included studies 
measured EF through performance-based neuropsycho-
logical tasks and did not include rating scales of every-
day EF skills. Small degrees of underperformance on 

most subdomains were identified, except for the response 
inhibition and interference control subdomains, where 
performances were similar in the OCD group and com-
parison groups from the general population. While there 
were some indications of a small to moderate degree of 
underperformance in planning in youth with OCD, no 
meta-analytic comparison was statistically significant, 
leading to the conclusion that task-based neuropsycho-
logical deficits in EF seem to have no clear association 
with pediatric OCD. However, the study also acknowl-
edged that few studies were available and that more 
research is needed to consolidate the understanding of 
neuropsychological functioning and EF in youth with 
OCD [16]. A recent study, also using performance-based 
EF tasks, investigated several neurocognitive domains in 
youth with OCD, their unaffected siblings, and parents 
[17]. Results showed that cognitive flexibility and inhibi-
tory control may be two candidate endophenotypes in 
pediatric OCD, while no significant familial effects were 
found for the other EF subdomains.

Consequently, research on EF in pediatric OCD shows 
inconsistent results. A potential explanation is the lack 
of a consensus regarding how to define and measure EF, 
which is a multidimensional construct [18]. EF is typi-
cally measured through performance-based tasks [11], a 
method that is not always optimal. For example, patients 
with frontal lobe damage and clear daily life impairments 
have managed to perform normally or above normal on 
traditional neuropsychological tasks of language, mem-
ory, perception, and EF [19]. Thus, real-world, observa-
tional tasks have been suggested to be a more effective 
and ecologically valid method to capture EF impairments 
than the sole use of performance-based EF tasks con-
ducted in lab-settings [20]. Generally, performance-based 
EF tasks do not seem to capture the same constructs 
as rating scales or direct observations of EF in daily life 
[20]. This is important since distinct EF processes (e.g., 
response inhibition) have been suggested as candidate 
endophenotypes in OCD [10]. Thus, conflicting results 
regarding EF and pediatric OCD may be explained by the 
extensive reliance on performance-based EF measures.

Further, no previous studies have compared EF in pedi-
atric OCD to other EF in other mental disorders, leav-
ing it uncertain whether deficits in EF are linked to OCD 
specifically or are transdiagnostic in nature (i.e., related 
to many different forms of symptoms and disorders). 
Moreover, associations between EF and the known symp-
tom heterogeneity of pediatric OCD remain unclear but 
could help explain inconsistent and conflicting results 
in previous research. Differences in EF across different 
OCD symptom dimensions have been observed in adults 
[21], but few studies have examined EF across OCD 
symptom dimensions in pediatric OCD. However, a 
recent study that included parent ratings of EF using the 
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Behavior Rating Inventory of Executive Function (BRIEF) 
[22] in combination with EF tasks, showed no support for 
the relevance of EF in relation to the symptom heteroge-
neity of pediatric OCD [23]. Last, few studies have exam-
ined whether EF predicts treatment outcome for youth 
with OCD, with current studies yielding inconsistent 
results [24–26]. The association between EF and treat-
ment outcome is important as such an association could 
imply that integrating EF modules into OCD treatment 
may improve outcomes.

Regarding diagnostic specificity of EF in relation to 
pediatric OCD, a comparison to pediatric anxiety disor-
ders is of relevance. OCD was long considered an anxiety 
disorder but was included in its own chapter in DSM-5, 
where it was acknowledged that OCD shares features 
with anxiety disorders (fear, anxiety, and avoidance), but 
that there are also elements that make OCD distinct from 
anxiety disorders (e.g., compulsivity). Comparing EF in 
youth with OCD to EF in youth with anxiety disorders 
can help improve the understanding of the role of EF in 
OCD and whether some EF features are specific to OCD. 
Research on EF in youth with anxiety disorders is sparse 
compared to research on EF in pediatric OCD. The avail-
able studies suggest that pediatric anxiety disorders may 
be associated with some EF deficits, particularly inhibi-
tion difficulties, although findings are mixed [27].

As mentioned, research on rating-based EF in youth 
with OCD is limited, but the few published studies have 
shown worse EF among youth with OCD compared 
to healthy controls [23, 26]. For example, one study 
[23] found that all three subgroups of youth with OCD 
(symmetry/hoarding, harm/sexual, and contamination/
cleaning symptoms) had increased parent-reported dif-
ficulties with inhibition and shifting compared to healthy 
controls, while no associations were found between EF 
scores (ratings or task-based performance) and symptom 
dimensions. A recent study [28] used both EF tasks and 
rating scales (BRIEF) to assess EF in OCD and found that 
youth with OCD demonstrated greater executive dys-
function in real-life contexts (as measured with BRIEF) 
compared to their EF ability on performance-based tasks 
in controlled settings. This finding provides further sup-
port for the notion that EF difficulties in youth with OCD 
may be underestimated when relying solely on perfor-
mance-based EF. Further, youth with OCD had signifi-
cantly higher EF scores (indicating more difficulties) than 
healthy controls, with large effect sizes for Shift (Cohen’s 
d = 1.36), Working memory (Cohen’s d = 0.92), Plan-
ning (Cohen’s d = 0.89), and Inhibition (Cohen’s d = 0.78). 
Of note, BRIEF scores were not associated with OCD 
severity.

The aim of this study is to investigate everyday EF in 
pediatric OCD. We will analyze parent-ratings of every-
day EF using the BRIEF in a sample of children and 

adolescents with OCD and compare their scores to norm 
scores from peers and scores from a sample of youth with 
anxiety disorders but no OCD. We will also examine 
whether EF deficits are more common in certain OCD 
symptom dimensions (i.e., disturbing thoughts/checking, 
contamination/cleaning and symmetry/ordering), with 
symptom dimensions being assessed using a validated 
interview. Finally, we will examine whether EF predicts 
treatment outcome in OCD. Based on previous research 
[28], we expect that EF deficits are elevated among youth 
with OCD compared to peers and that differences are 
largest for the EF domains of Shift, Working memory, 
Planning, and Inhibition. Based on previous research [23, 
28], we do not expect EF to be statistically significantly 
linked to OCD symptom dimensions. With respect to the 
comparison to youth with anxiety disorders and treat-
ment outcome for youth with OCD, we proceed without 
predefined hypotheses based on non-existent studies 
(comparison to youth with anxiety disorders) and incon-
sistent results in previous studies (treatment outcome).

Methods
Participants
Participants were 163 children and adolescents recruited 
from a specialized child and adolescent outpatient clinic 
in southern Sweden where they were part of a larger proj-
ect examining emotional and cognitive processes in pedi-
atric OCD. Approximately two thirds (67%) were female, 
and the mean age was 13.6 years (SD = 2.7). Ninety-six 
participants had OCD as their principal disorder and 67 
had an anxiety disorder as their principal disorder (gen-
eralized anxiety disorder: 38%, panic disorder: 11%, sepa-
ration anxiety disorder: 11%, specific phobia: 12%, social 
anxiety disorder: 28%). None of the participants with an 
anxiety disorder met diagnostic criteria for OCD. Thirty-
four participants (21%) had co-existing neurodevelop-
mental disorders: autism spectrum disorder (6%) and 
ADHD (18.0%). Sociodemographic and clinical informa-
tion for the OCD and anxiety disorder samples are pre-
sented in Table  1. All participants and their caregiver/s 
provided written informed consent/assent, and the study 
was approved by the regional ethics committee at Lund 
University, Lund, Sweden (Dnr 2015/663) and all study 
procedures were performed in accordance with relevant 
guidelines and regulations.

Measures
MINI-KID. MINI-KID is a structured diagnostic inter-
view that assesses the most common mental disorders 
in youth [29]. In the present study, the MINI-KID was 
used to assess diagnostic status for all participants at 
intake, including the presence of major depression, and 
the interview was carried out by clinical psychologists 
trained in using the instrument.
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Children’s global assessment scale (CGAS). As part 
of the clinical interview, each participant was scored 
using the CGAS. The CGAS is a measure of psychosocial 
functioning ranging from 1 to 100 that integrates psy-
chological, social, and academic functioning into an over-
all impairment score which is not restricted to specific 
symptoms. The measure has shown adequate validity and 
reliability in youth with mental disorders [30].

BRIEF. The BRIEF is a rating scale for the assessment 
of EF in 5-18-year-old children and adolescents [22]. The 
BRIEF has three versions: a self-report form, a parent-
report form, and a teacher-report form, with eight scales 
included in each version (Inhibit, Shift, Emotional con-
trol, Initiate, Working memory, Plan/Organize, Orga-
nization of materials, Monitor), two broader indexes 
(Behavioral regulation and Metacognition) as well as an 
overall score, the Global Executive Composite. In this 
study, the parent version was used. Both raw scores and 
age and sex-adjusted normative scores transformed to t 
scores (M = 50, SD = 10) were analyzed. The BRIEF was 
completed by parents at intake. The parent-version of the 
BRIEF has previously been subject for evaluation among 
clinical youth samples and an exploratory factor analysis 
has supported an 8-factor model with two second order 
factors in both typically developing and mixed clinical 
samples [22].

To the best of our knowledge, the psychometric prop-
erties of the BRIEF has not been examined in a Swedish 
clinical context and we conducted a psychometric evalu-
ation using the present samples (see the Supplementary 
for a methodological description). In short, the pro-
posed BRIEF factor structure (8 first-order factors and 2 
broader factors) had adequate to good model/data fit and 
much better fit than a unidimensional factor structure. It 
also had a similar fit to a model where all first-order fac-
tors were allowed to correlate freely, see the Supplemen-
tary for detailed results. The internal consistency of the 
items of the 8 first-order factors was good to excellent for 
all factors: Inhibit (a = 0.93), Shift (a = 0.85), Emotional 
control (a = 0.94), Initiate (a = 0.84), Working memory 
(a = 0.94), Plan/ Organize (a = 0.93), Organization of 
materials (a = 0.92), and Monitor (a = 0.86).

Children’s Yale-Brown Obsessive Compulsive Scale 
(CY-BOCS). The CY-BOCS is the most common sever-
ity measure of OCD in youth [31]. It rates obsessions 
and compulsions separately according to time, distress, 
impairment, resistance, and control using 0–4 Likert 
items (5 items for obsessions and 5 for compulsions). This 
yields a total score of 0 to 40, with higher scores indicat-
ing more severe OCD. The clinical threshold of OCD is 
14 points, scores above 21 correspond to moderate OCD, 
and scores between 30 and 40 indicate severe OCD [32]. 

Table 1 Sociodemographic and clinical data across groups
OCD Anxiety Disorders Total

n 96 67 163
Girls, n (%) 57 (59%) 52 (78%) 109 

(67%)
Age, M (SD) 13.3 (2.7) 14.0 (2.6) 13.6 (2.6)
Any neurodevelopmental disorder, n (%) 22 (23%) 12 (18%) 34 (21%)
ADHD, n (%) 17 (18%) 11 (17%) 28 (17%)
Autism spectrum disorder, n (%) 7 (7%) 2 (3%) 9 (6%)
Ongoing major depression, n (%) 10 (11%) 17 (26%) 28 (17%)
CGAS 51.5 (3.1) 54.1 (5.6) 52.4 (4.3)
CY-BOCS, M (SD) 23.2 (4.2) - -
OCD severity according to CY-BOCS at intake
 Mild 34 (37%) - -
 Moderate 52 (57%) - -
 Severe 6 (7%) - -
CY-BOCS, follow-up, M (SD) [n = 83] 15.7 (6.5)
Anxiety disorders, n (%) 47 (50%) 67 (100%) 114 

(70%)
Family economy, good or better, n (%)* 72 (80%) 40 (78%) 112 

(79%)
Living with both parents, n (%)** 66 (69%) 38 (66%) 101 

(68%)
Age at OCD symptom onset, M (SD) 8.02 (2.73) - -
Duration of OCD symptoms, M (SD) 5.23 (3.14) - -
Notes. * Self-reported by parents to indicate the overall economic situation around the child; missing data for 6 participants in the OCD group and 16 participants in 
the anxiety disorders group. ** Self-reported by parents or youth indicating the living arrangement of the participant, other options include joint custody, seeing 
one parent only on weekends, no contact with one of the parents, and other living arrangement (e.g., foster care); missing data for 9 participants in the anxiety 
disorders group. ADHD = Attention Deficiency Hyperactivity Disorder. CY-BOCS = Children’s Yale-Brown Obsessive Compulsive Scale
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For participants with OCD, trained interviewers con-
ducted CY-BOCS at intake and at follow-up. In all cases, 
children/adolescents were present during the interview 
and in most cases, one or both parents were also present.

Dimensional Yale-Brown Obsessive Compulsive 
Scale (DY-BOCS). The DY-BOCS is an interview-based 
measure that assesses OCD symptom severity across 
the major symptom dimensions of OCD [33, 34]. In the 
present study, severity scores for disturbing thoughts/
checking, symmetry/ordering, and contamination/clean-
ing were used. In DY-BOCS, the interviewer scores the 
severity within each symptom dimension using three 
0–5 items capturing time, interference and distress. This 
generates a total score of 0–15 for each symptom dimen-
sion with higher scores indicating more severe symptoms 
within that dimension. Symptoms within each dimension 
were assessed at intake using a semi-structured interview 
that has showed validity and utility in Swedish youth with 
OCD [33]. During the DY-BOCS interview, age at OCD 
symptom onset was also assessed.

Procedure
The diagnostic status of participants was examined at 
intake using the MINI-KID [29]. All participants with 
OCD were assessed with the CY-BOCS at intake and at 
follow-up (n = 83, 90% of OCD participants). The average 
follow-up time for OCD participants was 13.31 months 
(SD = 6.69). All OCD participants had been offered expo-
sure-based cognitive behavioral therapy (CBT), 78% 
had engaged in CBT, and 31% had been treated with a 
combination of CBT and selective serotonin reuptake 
inhibitors. The mean number of CBT sessions was 9.3 
(SD = 6.1).

Statistical analysis
To examine whether the OCD and anxiety disorder 
groups differed from peers, we used one-sample t-tests 
in which we compared the age- and sex-based BRIEF 
T-scores to a normative T-score of 50, which is the mean 
of the population. T-scores are a special kind of standard-
ized scores, with a mean of 50 and a standard deviation of 
10, which is often used for psychological normative data 
and result from transforming raw scores to standardized 
scores. A 95% confidence interval (CI) for the difference 
was used to examine whether the groups differed statis-
tically significantly from the mean of the general popu-
lation. Analyses were run with and without participants 
with neurodevelopmental disorders (ADHD and/or 
autism spectrum disorder) to examine whether the pres-
ence of these disorders could explain possible differences 
compared to the general population.

To examine whether the OCD and anxiety groups dif-
fered on the different EF domains, linear regression 
analyses accounting for age, sex, and the presence of 

neurodevelopmental disorders were conducted using 
each of the EF domains (raw scores) as the dependent 
variable and group (OCD vs. anxiety disorders), age, 
sex, and the presence of neurodevelopmental disorders 
as independent variables. To examine whether EF was 
associated with the major OCD symptom dimensions 
(i.e., disturbing thoughts/checking, symmetry/ordering, 
and contamination/cleaning measured via DY-BOCS), 
regression analyses were conducted where the DY-BOCS 
dimensional severity scores were regressed onto the 
BRIEF factors (raw scores), age and sex. These analyses 
were only conducted in the OCD group as only these 
participants had severity scores for the OCD dimen-
sions. Associations between OCD severity at intake, age 
at OCD symptom onset, and duration of OCD symptoms 
and EF was examined by correlating these variables with 
all EF scores. T-scores were used to account for age and 
sex effects.

To predict treatment outcome, we conducted linear 
regression with the post-treatment CY-BOCS score as 
the dependent variable and BRIEF, age, sex, neurode-
velopmental status, and the CY-BOCS intake severity as 
independent variables. To adjust for multiple compari-
sons, we used an alpha value of 0.01 as an indicator of 
statistical significance in all models.

Results
Differences compared to peers
Age- and sex-transformed BRIEF T-scores for the OCD 
and anxiety disorder groups were compared to a general 
T-score of 50 (the population mean) using one-sample 
t-tests. Results are presented in Table 2, and in Fig. 1 is 
an illustration of the BRIEF profiles for youth with OCD 
and anxiety disorders. Youth with OCD and anxiety dis-
orders differed significantly from the general population 
on all EF domains except Organization of materials (both 
groups) and Inhibit (anxiety disorders). In both groups, 
effect sizes were largest for Shift (d = 0.90 and 0.95 for the 
OCD and anxiety disorder groups, respectively), Emo-
tional control (d = 0.77 and 0.68), and Initiate (d = 0.82 
and 0.70).

When excluding those with neurodevelopmental dis-
orders, effect sizes were somewhat reduced but largely 
intact and there was still a statistically significant differ-
ence compared to the mean of the general population 
(except that Inhibition in the OCD group was no lon-
ger statistically significantly different from this mean). 
To examine the possibility that major depression could 
impact EF scores, we conducted independent samples 
t-tests comparing those with versus without major 
depression (full clinical sample) on all EF variables. 
No significant differences emerged (all ps > 0.19). We 
also examined whether EF was associated with overall 
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Table 2 Results from one-sample t-tests for the OCD and anxiety groups EF T-scores compared to a normative score of T = 50
Executive functioning domain OCD (n = 92–96)*,

M (SD)
p for Comparison
with T = 50

Cohen’s d Cohen’s d
without
neurodevelopmental

Inhibit 52.87 (9.69) 0.005 0.30 0.16
Shift 60.29 (11.47) < 0.001 0.90 0.79
Emotional Control 59.23 (11.97) < 0.001 0.77 0.70
Initiate 60.03 (12.23) < 0.001 0.82 0.72
Working memory 57.85 (12.16) < 0.001 0.65 0.56
Plan/organize 56.24 (12.10) < 0.001 0.52 0.36
Organization of materials 51.63 (10.53) 0.134 0.15 0.42
Monitor 58.25 (17.91) < 0.001 0.46 0.29
Behavior Regulation Index 58.29 (10.31) < 0.001 0.80 0.70
Metacognition Index 57.21 (11.38) < 0.001 0.63 0.49
Global Executive Composite Index 58.11 (10.85) < 0.001 0.75 0.59

Anxiety Disorder
(n = 66–67)*, M (SD)

Inhibit 50.49 (11.51) 0.727 0.04 -0.15
Shift 61.85 (12.44) < 0.001 0.95 0.85
Emotional Control 58.64 (12.70) < 0.001 0.68 0.62
Initiate 58.36 (11.99) < 0.001 0.70 0.60
Working memory 55.05 (11.40) < 0.001 0.44 0.31
Plan/organize 54.82 (11.19) < 0.001 0.43 0.28
Organization of materials 52.72 (11.16) 0.05 0.24 0.16
Monitor 57.38 (15.91) < 0.001 0.46 0.33
Behavior Regulation Index 57.77 (11.81) < 0.001 0.66 0.56
Metacognition index 56.00 (11.12) < 0.001 0.46 0.40
Global Executive Composite Index 57.03 (11.19) < 0.001 0.66 0.50
Notes. * Participants with missing data on more than two items per subscale were excluded

Fig. 1 BRIEF profiles for the OCD and anxiety disorder groups; the population mean is 50
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functioning (CGAS) and no significant associations were 
present (rs = − 0.15 to − 0.02., all ps > 0.07).

Differences between those with OCD and those with 
anxiety disorders
Regression models accounting for differences in age, 
sex, and the presence of neurodevelopmental disorders 
showed that the OCD and anxiety disorders groups 
did not differ significantly from each other on any EF 
domain (raw scores were used and positive β values 
indicate more EF difficulties in the OCD group): inhibit 
(β = 0.05, p = .54), shift (β = -0.08, p = .32), emotional con-
trol (β = 0.01, p = .95), initiate (β = 0.02, p = .84), working 
memory (β = 0.09, p = .25), plan/organize (β = 0.03, p = .66), 
organization of materials (β = -0.08, p = .29), monitor (β 
= -0.02, p = .84), behavior regulation index (β = -0.01, 
p = .88), metacognitive index (β = 0.02, p = .81), global 
executive composite index (β = 0.01, p = .95).

Because around half of the participants with OCD also 
met criteria for an anxiety disorder, we divided the full 
sample into three groups: [a] OCD and a co-occurring 
anxiety disorder, [b] an anxiety disorder but no OCD, 
and [c] OCD but no anxiety disorder. We conducted one-
way ANOVAs to compare the three groups. No signifi-
cant differences on any EF domain emerged (all ps > 0.07).

Clinical correlates among youth with OCD
The results for associations between EF and the major 
symptom dimensions of OCD showed no statistically 
significant associations: disturbing thoughts/checking 
(all ps > 0.22), symmetry/ordering (all ps > 0.08), contam-
ination/cleaning (all ps > 0.18). None of the EF domains 
was significantly correlated with OCD severity at intake 
(CY-BOCS total score; rs = − 0.16 to 0.19, all ps > 0.07), age 
of OCD symptom onset (rs = − 0.19 to 0.04, all ps > 0.07), 
or duration of OCD symptoms (rs = − 0.04 to 0.13, all 
ps > 0.23).

EF as a predictor of naturalistic treatment outcome
Each EF domain (raw scores) as well as the broad EF 
indexes were included alongside age, sex, the presence 
of a neurodevelopmental disorder, and OCD severity at 
intake as predictors of post-treatment OCD severity (CY-
BOCS) in 11 separate models (one for each EF domain/
index). None of the EF domains/indexes was a statis-
tically significant predictor of treatment outcome (all 
βs < 0.18; all ps > 0.11).

Discussion
The present study examined everyday EF in youth with 
OCD. To our knowledge, this is the first study to com-
pare EF difficulties in pediatric OCD to EF difficul-
ties in youth with anxiety disorders. First, compared to 
norm scores from peers, youth with OCD and anxiety 

disorders showed significant differences on all domains 
except Organization of materials (both groups) and Inhi-
bition (youth with anxiety disorders). However, differ-
ences were mostly moderate, with the largest effect sizes 
for both groups emerging for Shift, Emotional control, 
and Initiate. Only Shift was included in our hypotheses 
about which EF difficulties would be most elevated in 
OCD and this finding is in line with a recent study where 
OCD probands, their unaffected siblings and parents 
showed deficiencies in cognitive flexibility and inhibitory 
control [17]. In our study, cognitive flexibility is mirrored 
by the Shift subscale, which assesses the ability to adjust 
behavior flexibly to changing demands of a situation [22]. 
A meta-analysis on cognitive inflexibility in adults with 
OCD found deficits in cognitive flexibility [35], which is 
also in line with our findings. The link between cognitive 
flexibility and OCD is intuitive as OCD is characterized 
by non-flexible behaviors [3–5]. However, in the pres-
ent study, youth with anxiety disorders showed similar 
deficits in cognitive flexibility, indicating that this is not 
unique to pediatric OCD.

Moderate deficits compared to peers were found for 
Emotional control and Initiate in both groups. These 
scales capture abilities related to modulation of emo-
tional responses (Emotional control), the ability to begin 
a task or activity as well as the capacity to independently 
generate ideas or problem-solving strategies (Initiate) 
[22]. Research on problem-solving strategies in OCD is 
scarce, however, one study revealed no impaired prob-
lem-solving strategies in adults with OCD, measured 
using performance-based EF tasks [36]. Regarding emo-
tion regulation, our findings are in line with evidence 
indicating that difficulties with emotion regulation is 
related to several psychiatric disorders in adults, includ-
ing OCD, where it is often characterized by diminished 
reappraisal abilities and increased use of suppression 
strategies [37]. Our results expand this body of research 
by showing that overall EF deficits are not specific for 
OCD but extend to pediatric anxiety disorders.

Of note, the BRIEF profiles for the OCD and anxiety 
disorder groups were very similar with almost identical 
mean scores across the different subscales, with most 
elevated scores on Shift, Emotional Control, and Initiate. 
When controlling for co-occurring neurodevelopmen-
tal disorders (i.e., ADHD and autism spectrum disor-
der), effect sizes were slightly decreased but differences 
remained statistically significant compared to peers, 
except for Inhibition in OCD. These results indicate 
that even when EF in youth with neurodevelopmental 
disorders, where EF difficulties are prominent [38], are 
accounted for, youth with OCD and anxiety disorders 
still exhibit EF difficulties compared to peers. It is unclear 
whether these difficulties are directly linked to OCD/
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anxiety disorders, expressions of subclinical neurodevel-
opmental traits, or both.

No differences in EF were found when comparing 
youth with OCD and anxiety disorders. In fact, both 
groups showed very similar EF profiles. There is some 
evidence that the major symptom dimensions of OCD 
are underpinned by partly different neural substrates 
[39], and hypotheses for EF deficits in OCD largely stem 
from observed deviations in neural circuits known to 
be involved in EF [40]. However, in line with a previous 
study on EF and symptom dimensions in pediatric OCD 
[23], we found no significant associations between the 
two. This contrasts findings in adults, where contamina-
tion/cleaning symptoms have been associated with better 
EF [21].

Overall, the findings of the present study do not indi-
cate a strong link between EF and pediatric OCD. First, 
youth with OCD and anxiety disorders did not differ 
from each other. Second, differences compared to peers 
were generally moderate. Third, there was no association 
with overall OCD severity or the major OCD symptom 
dimensions. Fourth, EF was not linked to naturalistic 
treatment outcome. Taken together, these results sug-
gest that EF deficits may be more transdiagnostic than 
disorder-specific, which is largely in line with research 
about the role of EF in mental disorders in children and 
adolescents [41]. That EF did not predict treatment out-
come indicates that integrating EF modules into OCD 
treatment may be of limited value. However, in indi-
vidual cases, EF deficits may be important for treatment 
planning. Our results about EF and treatment outcome 
partially contrast findings from a recent study, where dif-
ficulties with emotion regulation were associated with a 
poorer response to treatment in youth with OCD [42].

Several limitations merit mentioning. First, we only 
used parent-rated measures of EF. Future research should 
consider combining different raters and measures (e.g., 
teachers, self-report, observational measures, and tasks), 
not the least since ratings of EF in daily life have been 
shown to differ substantially from EF measured using 
performance-based tasks [20]. Second, treatment was 
not delivered under controlled conditions and follow-
up assessments were carried out on average more than 
a year after treatment initiation. Although this makes it 
hard to draw conclusions about whether EF moderates 
outcome of highly structured and time-limited OCD 
interventions, it provides evidence for that EF does not 
seem to moderate more long-term outcomes of broader 
naturalistic treatment of youth with OCD. Third, we 
used normative scores derived from an American youth 
population. A comparison group of Swedish community 
children and adolescents or Swedish normative scores 
would have been preferred but was not available and 
the resources available to the project did not allow for 

producing Swedish norm scores. An alternative would 
have been to recruit a non-clinical comparison group, 
but such an approach has drawbacks as it is challenging 
to secure representativity. Fourth, to examine whether 
neurodevelopmental status explained group differences 
in EF, we used established neurodevelopmental diagno-
ses, which do not appreciate the dimensional nature of 
neurodevelopmental symptoms in youth and the study 
did not collect dimensional scores on neurodevelopmen-
tal traits [43].

Conclusions
This study showed that youth with OCD have deficits in 
everyday EF compared to peers and that these differences 
are not fully explained by the presence of neurodevelop-
mental disorders. Nevertheless, our results suggest only 
moderate EF deficits, which are equally apparent in youth 
with anxiety disorders, not associated with OCD sever-
ity or the major symptom dimensions of OCD, and not 
associated with naturalistic treatment outcome. Taken 
together, our findings indicate that EF deficits may have 
little relevance for the clinical management of pediat-
ric OCD, and while prospective studies are needed, it 
is unclear whether EF can offer unique insights into its 
etiology.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12888-023-05111-1.

Supplementary Material 1: Everyday executive functioning in pediatric 
obsessive-compulsive disorder

Acknowledgements
We would like to thank Elin Olsson for helping collect the data and Christina 
Henriksson for helping summarize the data.

Authors’ contributions
Rydqvist and Cervin conceived the study, analyzed the data, and drafted the 
manuscript. Daukantaitè and Hoff edited the manuscript.

Funding
Open access funding provided by Lund University. The study was funded by 
research grants awarded to Cervin from L.J. Boëthius Foundation, Lindhaga 
Foundation, Jerring Foundation, and Region Skåne. The funding sources had no 
role in study design, data collection, or analysis and interpretation of the data.

Data Availability
The datasets used and/or analysed during the current study are available from the 
corresponding author on reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
All participants and their caregiver/s provided written informed consent/assent, 
the study was approved by the regional ethics committee at Lund University, 
Lund, Sweden (Dnr 2015/663), and all study procedures were performed in 
accordance with relevant guidelines and regulations.

https://doi.org/10.1186/s12888-023-05111-1
https://doi.org/10.1186/s12888-023-05111-1


Page 9 of 9Rydqvist et al. BMC Psychiatry          (2023) 23:622 

Consent for publication
NA.

Received: 15 February 2023 / Accepted: 13 August 2023

References
1. Fawcett EJ, Power H, Fawcett JM. Women are at greater risk of OCD than 

men: a meta-analytic review of OCD prevalence worldwide. J Clin Psychiatry. 
2020;81(4):0.

2. Geller DA, Biederman J, Faraone S, Agranat A, Cradock K, Hagermoser L, et al. 
Developmental aspects of obsessive compulsive disorder: findings in children, 
adolescents, and adults. J Nerv Ment Dis. 2001;189(7):471–7.

3. World Health Organization. International statistical classification of diseases and 
related health problems (11th ed.)2019.

4. American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders. 5th ed. Washington, DC2013.

5. American Psychiatric Association. Diagnostic and statistical manual of mental 
disorders, fifth edition, text revision. Washington: American Psychiatric Associa-
tion; 2022.

6. Brakoulias V, Starcevic V, Belloch A, Brown C, Ferrao YA, Fontenelle LF, et al. Comor-
bidity, age of onset and suicidality in obsessive-compulsive disorder (OCD): an 
international collaboration. Compr Psychiatry. 2017;76:79–86.

7. Bloch MH, Landeros-Weisenberger A, Rosario MC, Pittenger C, Leckman JF. 
Meta-analysis of the symptom structure of obsessive-compulsive disorder. 
Am J Psychiatry. 2008;165(12):1532–42.

8. Cervin M, Miguel EC, Güler AS, Ferrão YA, Erdoğdu AB, Lazaro L et al. Towards a 
definitive symptom structure of obsessive – compulsive disorder: a factor and 
network analysis of 87 distinct symptoms in 1366 individuals. Psychol Med. 
2021:1–13.

9. Mataix-Cols D, Rosario-Campos MC, Leckman JF. A multidimensional model of 
obsessive-compulsive disorder. Am J Psychiatry. 2005;162(2):228–38.

10. Chamberlain SR, Menzies L. Endophenotypes of obsessive–compulsive disorder: 
rationale, evidence and future potential. Expert Rev Neurother. 2009;9(8):1133–46.

11. Barkley RA. Executive functions: what they are, how they work, and why they 
evolved. Guilford Press; 2012.

12. Garon N, Bryson SE, Smith IM. Executive function in preschoolers: a review using 
an integrative framework. Psychol Bull. 2008;134(1):31.

13. Zelazo PD, Carlson SM. Hot and cool executive function in childhood and adoles-
cence: development and plasticity. Child Dev Perspect. 2012;6(4):354–60.

14. Best JR, Miller PH, Jones LL. Executive functions after age 5: changes and cor-
relates. Dev Rev. 2009;29(3):180–200.

15. Huizinga M, Smidts DP. Age-related changes in executive function: a normative 
study with the dutch version of the Behavior rating inventory of executive func-
tion (BRIEF). Child Neuropsychol. 2010;17(1):51–66.

16. Abramovitch A, Abramowitz JS, Mittelman A, Stark A, Ramsey K, Geller 
DA. Research Review: neuropsychological test performance in pediatric 
obsessive-compulsive disorder–a meta-analysis. J Child Psychol Psychiatry. 
2015;56(8):837–47.

17. Abramovitch A, De Nadai AS, Geller DA. Neurocognitive endophenotypes in 
pediatric OCD probands, their unaffected parents and siblings. Prog Neuropsy-
chopharmacol Biol Psychiatry. 2021;110:110283.

18. Banich MT. Executive function: the search for an integrated account. Curr Dir 
Psychol Sci. 2009;18(2):89–94.

19. Shallice T, Burgess PW. Deficits in strategy application following frontal lobe dam-
age in man. Brain. 1991;114(2):727–41.

20. Alderman N, Knight C, Henman C. Ecological validity of a simplified version of the 
multiple errands shopping test. J Int Neuropsychol Soc. 2003;9(1):31–44.

21. Leopold R, Backenstrass M. Neuropsychological differences between obsessive-
compulsive washers and checkers: a systematic review and meta-analysis. J 
Anxiety Disord. 2015;30:48–58.

22. Gioia GA, Isquith PK, Retzlaff PD, Espy KA. Confirmatory factor analysis of the 
Behavior rating inventory of executive function (BRIEF) in a clinical sample. Child 
Neuropsychol. 2002;8(4):249–57.

23. Hybel KA, Mortensen EL, Højgaard DRMA, Lambek R, Hove Thomsen P. Symptom 
profiles and executive function in childhood obsessive-compulsive disorder. J 
Obsessive-Compulsive Relat Disorders. 2017;14:36–46.

24. Hybel KA, Mortensen EL, Lambek R, Højgaard D, Thomsen PH. Executive function 
predicts cognitive-behavioral therapy response in childhood obsessive-compul-
sive disorder. Behav Res Ther. 2017;99:11–8.

25. Flessner CA, Allgair A, Garcia A, Freeman J, Sapyta J, Franklin ME, et al. The impact 
of neuropsychological functioning on treatment outcome in pediatric obsessive-
compulsive disorder. Depress Anxiety. 2010;27(4):365–71.

26. McNamara J, Reid A, Balkhi A, Bussing R, Storch E, Murphy T, et al. Self-regula-
tion and other executive functions relationship to Pediatric OCD Severity and 
Treatment Outcome. J Psychopathol Behav Assess. 2014;36(3):432–42.

27. Faber J. The role of executive function in childhood anxiety disorders. Univer-
sity of Minnesota; 2019.

28. Negreiros J, Best JR, Yamin DF, Belschner L, Lin S, Stewart SE. Test-based 
versus parent ratings of executive function in pediatric obsessive-compulsive 
disorder. J Obsessive-Compulsive Relat Disorders. 2020;24:100495.

29. Sheehan DV, Sheehan KH, Shytle RD, Janavs J, Bannon Y, Rogers JE, et al. 
Reliability and validity of the Mini International Neuropsychiatric interview for 
children and adolescents (MINI-KID). J Clin Psychiatry. 2010;71(3):313–26.

30. Green B, Shirk S, Hanze D, Wanstrath J. The children’s Global Assessment 
Scale in clinical practice: an empirical evaluation. J Am Acad Child Adolesc 
Psychiatry. 1994;33(8):1158–64.

31. Scahill L, Riddle MA, McSwiggin-Hardin M, Ort SI, King RA, Goodman WK, et 
al. Children’s Yale-Brown Obsessive compulsive scale: reliability and validity. J 
Am Acad Child Adolesc Psychiatry. 1997;36(6):844–52.

32. Cervin M, OCD Severity Benchmark Consortium, Mataix-Cols D. Empirical 
severity benchmarks for obsessive-compulsive disorder across the lifespan. 
World Psychiatry. 2022;21(2):315–6.

33. Cervin M, Perrin S, Olsson E, Claesdotter-Knutsson E, Lindvall M. Validation of 
an interview-only version of the Dimensional Yale-Brown obsessive-compul-
sive scale (DY-BOCS) in treatment-seeking youth with obsessive-compulsive 
disorder. Psychiatry Res. 2019;271:171–7.

34. Rosario-Campos MC, Miguel EC, Quatrano S, Chacon P, Ferrao Y, Findley D, et 
al. The Dimensional Yale-Brown obsessive-compulsive scale (DY-BOCS): an 
instrument for assessing obsessive-compulsive symptom dimensions. Mol 
Psychiatry. 2006;11(5):495–504.

35. Gruner P, Pittenger C. Cognitive inflexibility in obsessive-compulsive disorder. 
Neuroscience. 2017;345:243–55.

36. Schmidtke K, Schorb A, Winkelmann G, Hohagen F. Cognitive frontal 
lobe dysfunction in obsessive-compulsive disorder. Biol Psychiatry. 
1998;43(9):666–73.

37. Ferreira S, Pêgo JM, Morgado P. A systematic review of behavioral, physi-
ological, and neurobiological cognitive regulation alterations in obsessive-
compulsive disorder. Brain Sci. 2020;10(11):797.

38. Berenguer C, Roselló B, Colomer C, Baixauli I, Miranda A. Children with autism 
and attention deficit hyperactivity disorder. Relationships between symp-
toms and executive function, theory of mind, and behavioral problems. Res 
Dev Disabil. 2018;83:260–9.

39. van den Heuvel OA, Remijnse PL, Mataix-Cols D, Vrenken H, Groenewegen HJ, 
Uylings HB, et al. The major symptom dimensions of obsessive-compulsive 
disorder are mediated by partially distinct neural systems. Brain. 2009;132(Pt 
4):853–68.

40. Pauls DL. The genetics of obsessive-compulsive disorder: a review. Dialogues 
Clin Neurosci. 2010;12(2):149–63.

41. Martel MM, Pan PM, Hoffmann MS, Gadelha A, do Rosário MC, Mari JJ, et al. 
A general psychopathology factor (P factor) in children: structural model 
analysis and external validation through familial risk and child global execu-
tive function. J Abnorm Psychol. 2017;126(1):137–48.

42. McKenzie ML, Donovan CL, Mathieu SL, Hyland WJ, Farrell LJ. Variability in 
emotion regulation in paediatric obsessive-compulsive disorder: Associations 
with symptom presentation and response to treatment. J Obsessive-Com-
pulsive Relat Disorders. 2020;24:100502.

43. Knott R, Johnson BP, Tiego J, Mellahn O, Finlay A, Kallady K, et al. The Monash 
Autism-ADHD genetics and neurodevelopment (MAGNET) project design 
and methodologies: a dimensional approach to understanding neurobiologi-
cal and genetic aetiology. Mol autism. 2021;12(1):1–24.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Everyday executive functioning in pediatric obsessive-compulsive disorder: diagnostic specificity, clinical correlations, and outcome
	Abstract
	Background
	Methods
	Participants
	Measures
	Procedure
	Statistical analysis

	Results
	Differences compared to peers
	Differences between those with OCD and those with anxiety disorders
	Clinical correlates among youth with OCD
	EF as a predictor of naturalistic treatment outcome

	Discussion
	Conclusions
	References


