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Abstract:

Background: Cognitive performance has been studied in subclinical obsessive-compulsive (OC) adults and
in adults relatives of OCD patients. Meanwhile, no study has been conducted with children under the same
conditions. Across a sample with 49 participants, we investigated whether children and adolescents at high-
risk (HR) for OCD (n=18) would present an impaired performance on neurocognitive domains compared to
healthy controls (HC, n=31), especially in visuoconstructive ability, executive functions, and intellectual
efficiency, functions previously associated with OCD. Methods: For the HR group, we considered the first-
degree children relatives of patients with OCD that present obsessive-compulsive symptoms (OCS), but do
not meet diagnostic criteria for OCD. Child psychiatric diagnoses were assessed by the Kiddie Schedule for
Affective Disorders and Schizophrenia (K-SADS-PL) by experienced and trained psychologists and OCS
were measured by Yale-Brown Obsessive-Compulsive Scale (Y-BOCS). Results: Although we did not find
differences in the domains previously hypothesized, a Multivariate Analysis of Variance (MANOVA)
revealed impairments in processing speed in HR group (p =0.019; F=3.115), and a t-test identified a higher 1Q
discrepancy in HR group when compared to HC (p =0.030; t =-2.239), and a discrepancy in verbal and non-
verbal abilities as in the memory and working memory tasks. Conclusions: Our results suggest that
differences in motor and processing speed and in 1Q discrepancy are already present and were identified in a
non-clinical sample of HR subjects. Further studies should investigate neurocognitive domains as possible

predictors of pediatric OCD.

Keywords: Obsessive-compulsive symptoms, high-risk, obsessive-compulsive disorder, first degree relatives,

neuropsychological assessment, cognitive functions.
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Background

Obsessive-compulsive disorder (OCD) is a neuropsychiatric disorder with a lifetime prevalence of
1.5-2.5% [1, 2], which presents its onset typically during adolescence or young adulthood [2]. It is 3 to 12
times more frequent in first-degree relatives during childhood and adolescence, and five times more frequent
in adulthood [3, 4]. A Brazilian study identified that subclinical obsessive-compulsive (OC) subjects are
common in first-degree relatives of individuals with OCD and are associated with lower socioeconomic
status, coercive behaviors, and proband contamination/cleaning symptoms [5]. As well as the higher
prevalence rate of OCD in first-degree relatives [6, 7], these family members may also exhibit a cognitive
profile similar to that presented by OCD patients [8-11].

Neuropsychological studies in adults with OCD have reported impairments in visuospatial abilities,
executive functions, verbal memory, verbal fluency and attention [12, 13] while in children the main
impairments related are visual memory, visual organization, processing speed, cognitive flexibility and
planning[14-16], although the unique meta-analysis in pediatric populations could not find any positive result
[17]. In addition, adult studies with non-symptomatic first-degree relatives of OCD patients have identified
cognitive deficits, particularly in inhibitory control [8, 18], decision making [9, 10], long-term verbal and
visual memory [19], planning [20], working memory, verbal fluency and motor speed [11]. Regarding
Intelligence Quotient (1Q), performance differences were identified in adults, in a recent meta-analysis that
pointed not only an 1Q difference between patients with OCD and healthy controls but also a larger 1Q
discrepancy between verbal and performance 1Q in the OCD group [21]. Finally, Zhang et al. (2015)
evaluated the cognitive performance of adults with early-onset OCD and identified impaired inhibitory
control and cognitive flexibility in both patients with OCD and their siblings when compared to controls [22].
In view of possible cognitive differences between adult and pediatric OCD [12-16], it is important to evaluate
the children’s first-degree relatives, which could offer a new contribution to the OCD literature.

Furthermore, considering the notion of OCD as an ongoing condition, more than a present-or-absent
categorical diagnosis (i.é., a spectrum), studies have investigated cognitive performance in subclinical OC
sample and found common neuropsychological mechanisms between these subjects and patients with OCD
[23, 24]. When comparing cognitive performance between adults with OCD and a healthy control group,

Bédard et al. (2009) identified that cognitive impairments occurred regardless of the severity of OCD [25].
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Also in an adult sample, Abramovitch et al. (2015) investigated performance differences in a Go-NoGo task
between a sample with subclinical OC and a control group, finding a worse performance in response
inhibition and sustained attention, and concluding that subclinical OC may be associated with a moderate
degree of deficient performance in these abilities [24]. Although the literature exhibits studies about the
clinical and cognitive performance of adults with subclinical OC [23-25], no study has investigated the
cognitive profiles during childhood with subclinical OC or in children first-degree relatives of OCD patients.
Our goal was to investigate the cognitive profile in children at high-risk (HR) for OCD and to
compare it with healthy controls (HC). Here, we defined HR as first-degree relatives of patients with OCD
that present obsessive-compulsive symptoms (OCS), but do not meet diagnostic criteria for OCD. We
expected that children at HR for OCD would reveal some degree of cognitive impairment when compared to
controls. Therefore, based on the literature on subclinical OC and family studies [8, 11, 23, 25], we
hypothesize that children at HR would present a worse performance than controls on visuospatial skills,
especially visuospatial memory, and executive functions (EF). Furthermore, given the recent results of the
above-mentioned meta-analysis about 1Q in patients with OCD [21], as a secondary objective of this study,
we conducted a specific analysis evaluating 1Q differences and examining verbal and non-verbal tasks. We

also hypothesized that children at HR would present worse performance in non-verbal skills.

Method

Design and Subjects

This was a cross-sectional study with 18 children and adolescents at HR for OCD and 31 HC
recruited from the community since 2011 to 2013 - Groups presented similar age and 1Q and did not differ in
terms of education level, handedness, and puberty development The group at HR for OCD required: 1) to be a
first-degree relative (sibling or offspring) of a subject with OCD; 2) to present OCS; 3) do not meet criteria
for OCD diagnosis, as evaluated by a clinician; 4) not having searched for treatment previously; 5) age
between 7-18 years. Exclusion criteria were: 1) history of head injury; 2) history of substance abuse; 3)
presence of intellectual deficiency or any other psychiatric diagnosis according to DSM-IV; 4) the presence of

any neurological condition; 5) pregnancy or lactation. The HC group was recruited through media ads and
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active search at private and public schools. The inclusion and exclusion criteria were the same as the HR
group, except for being a first-degree relative of a subject with OCD and present OCS. The OCD patients,
first degree relatives of HR subjects, were diagnosed by professionals experienced in OCD treatment. For
children, the instrument utilized was Kiddie Schedule for Affective Disorders and Schizophrenia (K-SADS-
PL; [26]) and for adults, the interview was realized with the Structured Clinical Interview for DSM-1V [27]. A
previous study, conducted by Chacon et al (2018) [5] assessed a similar HR group, and both studies were
originated in the project Sequential Multiple Assessment Randomized Trial (SMART), coordinated in

Institute of Psychiatry of the Clinical Hospital (IPq), University of Sao Paulo Medical School (FMUSP) [28].

From our data bank of OCD patients, a screening telephone call was made by an experienced
psychologist to investigate if the probands had siblings or offspring, resulting in a sample of 278 possible
candidates. From these candidates, 38 exhibited OCS and presented the age range (7-18 years) required as our
inclusion criteria (see above). Twenty-three individuals accepted to collaborate with the research and were
further evaluated with clinical scales (K-SADS-PL and Y-BOCS) at the IPq, FMUSP, but two were excluded
due to the absence of OCS and three for fulfilling criteria for OCD. The remaining 18 subjects were assessed
with neuropsychological instruments, which was conducted by trained psychologists and lasted 2 to 3 hours.
This study was approved by the local Medical Ethics Committee of FMUSP and all participants and
parents/legal guardians gave their written informed consent after having been enlightened the details of the

procedure.

Psychiatric and cognitive measures

All participants and their parents were interviewed with the K-SADS-PL administered by an
experienced and trained psychologist and subjects’ OCS were measured by the Yale-Brown Obsessive-
Compulsive Scale (Y-BOCS; [29]). The Petersen Puberty Scale [30] was administered to ascertain the

pubertal status and the Edinburgh Handedness Inventory [31] was administered to assess handedness.

The neuropsychological battery consisted of tests that assessed the following cognitive domains:

intellectual efficiency, attention, motor, and processing speed, visuoconstructive abilities, verbal and
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visuospatial memory, working memory, cognitive flexibility, self-monitoring, and inhibitory control. The
tests and each variable used in the analysis are described in Table 1 and, detailed in the Online Resource
(“Neuropsychological assessment”). In clinical and neuropsychological assessments, the instruments used

were adapted or translated versions for the Brazilian Portuguese.

INSERT TABLE 1

Data Analysis

Between-group comparisons of demographic and clinical variables were performed with independent
sample t-test for continuous variables (e.g., 1Q and age) and Chi-squared test for categorical variables (e.g.,
sex and handedness). Neuropsychological data were analyzed with Multivariate Analysis of Variance
(MANOVA), using the group as the independent variable and the neuropsychological data as dependent
variables. Variables that belonged to the same cognitive function were grouped according to the following
neuropsychological domains: intellectual efficiency, attention, motor, and processing speed, visuoconstructive
abilities, visuospatial memory, verbal memory, working memory, cognitive flexibility, and inhibitory control.
More information about the neuropsychological domains and the variables that composed each MANOVA
can be found in table 1 and detailed in the Online Resource — this approach grouped variables and intended to
deal with the multiple comparisons’ problem. When a positive result was found at the MANOVA level, all its
dependent variables were analyzed with independent t-tests to verify possible group differences — post-hoc
analyses were corrected for Bonferroni multiple comparisons, and all analyses considered a two-tailed alpha
level of 0.05. Statistical analyses were performed using the Predictive Analytics Software (PASW Statistics),

version 18 (2009), the software R, version 3.4.1 (2017) and RStudio, version 1.0.44 (2016).
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Results

Demographic results

Groups did not differ in terms of age, 1Q, level of education, handedness, and puberty development.
Data regarding age, years of education, handedness, and gender can be seen in Table 2. In terms of general

intelligence, both groups presented an average 1Q.

INSERT TABLE 2

Cognitive results

Between-group analysis revealed that just the motor and processing speed MANOVA yielded a
significant result (p=0.019; F=3.115). Results can be better visualized in Table 3 and Figure 1A. Post-hoc
analyses with the independent sample t-test showed that no variable reached the proposed statistical

significance within each MANOVA after the Bonferroni correction (Table 3).

Regarding the second objective of this study, we analyzed the 1Q discrepancy (Performance
Intelligence Quotient — P1Q — subtracted from the Verbal Intelligence Quotient — VIQ) between groups, and
the result was significant (p=0.037; t=-2.151), indicating that the HR group exhibit a higher 1Q discrepancy
(Figure 1B). This 1Q discrepancy was driven by a better verbal 1Q and worse performance 1Q in the HR group

when compared to HC — separately, both IQs didn’t reach statistical significance (Online Resource, Table S1).

Finally, we wondered if this pattern observed in the 1Q discrepancy would also be reflected in
specific cognitive domains. In order to evaluate this hypothesis, we searched in our neuropsychological
battery tests that had similar verbal and non-verbal versions, as in the case of digit span test (DST) and Corsi
block-tapping task (CBTT), which offer a measure of verbal and non-verbal working memory. The HR group
exhibit lower performance when compared to HC in visuospatial memory (CBTT forward, p=0.010, t=2.67)

and visuospatial working memory (CBTT backward hits, p=0.029, t=2.26) (Online Resource, Table S1). On
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the other hand, in tests that evaluated verbal memory and verbal working memory (i.e., DST forward and
DST backward), no between-group differences were identified. It is important to mention that, since we used

the exploratory analysis to obtaining these results, we did not correct this analysis for multiple comparisons.
INSERT TABLE 3

INSERT FIGURE 1

Discussion

This study aimed to compare the cognitive performance of children at HR for OCD with HC. Our
results showed differences in cognitive performance between groups in motor and processing speed: although
none post-hoc analysis yielded significant results when corrected for multiple comparisons, considering a
more lenient threshold (p = 0.05), we found a difference in the 5 condition of the trail making test (TMT),

which is a processing speed measure.

Deficits in motor speed have been identified in an adult population of non-affected OCD relatives [11]
and worse performance in processing speed was also reported in the adult [21, 32] and pediatric OCD patients
[14, 33]. Our study indicates that a performance difference in motor and processing speed could occur not just
in pediatric OCD or adult non-affected OCD relatives, but also in non-affected children relatives with
subclinical OC. Interestingly, in a review of cognitive performance in OCD, Kuelz et al. (2004) found that the
information processing speed was more affected when OCD patients were medicated with selective serotonin
reuptake inhibitors [34]. Our study extends these findings to a non-medicated and non-clinical sample (the
HR group), highlighting the hypothesis that slower processing speed is not only related to medication usage,
but also could be present in children at high-risk for the disorder without the medication usage. On this task,
the subject needs to run a tracing on a dotted line, being possible that HR children present more perfectionism
and obsession in performing the task, wasting more time than the HC group. Another possibility is that
processing speed is a trait of the disorder [35], so that children who now have symptoms, may in future

develop the disorder.
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On the other hand, no significant differences were found in the other cognitive domains, including
executive functions and visuospatial skills, as hypothesized. Despite the relative with the OCD diagnosis and
some subclinical OC, these subjects have not searched for help or treatment because they exhibited no
impairment or less of time with OCS, being considered healthy subjects. In this way, it is natural that the HR
group exhibits similar performance to the control group in some cognitive functions. Especially about EF
performance, studies with adults OCD subjects, OCD relatives or with subclinical OC have identified EF
deficits, as in cognitive flexibility, planning and working memory [11-13, 18, 20, 24, 25]. With regard to
pediatric OCD, although previous studies have identified significant results in EF performance [7, 14, 15], a
recent meta-analysis could not identify any positive result [17]. These results suggest that adults and children
with OCD have a different EF performance and, for a consequence, children in risk for the disorder could

exhibit different results of adult relatives of OCD subjects or adults with subclinical symptoms.

Corroborating our hypothesis for the second objective from this study, results revealed that the HR
group exhibited a higher 1Q discrepancy than controls, with a within-group difference of 18.6 points between
verbal (112.5) and performance 1Q (93.9). This result is in line with a recent meta-analysis with adult OCD
patients [21] that identified significant lower VIQ, PIQ, and Full-Scale Intelligence Quotient (FSIQ) scores
across OCD samples when compared to controls, being the P1Q the higher difference between the groups. In
consonance with the results of Abramovitch et al. (2017), we identified a VIQ-PIQ discrepancy, however with
a child sample, which is a new subject-matter in the literature and possible early marker of OCD [21].
Moreover, extending these findings, the results from our last analysis point to a lower performance of the HR
group in visuospatial memory and visuospatial working memory, whereas no between-group differences were
identified in verbal memory or verbal working memory. Taken together, these results suggest that HR
subjects may rely on verbal functions to compensate for their difficulties in visuospatial abilities. It is also
possible that children with subclinical OC already exhibited the same performance established in the adult

OCD literature.

As previously suggested, our two main findings — the lower performance in motor and processing
speed and the 1Q discrepancy — could lift another hypothesis. Processing speed is pointed as a confounding

factor underlying underperformance on different domains in adults with OCD [32] and the meta-analysis with


https://doi.org/10.1101/2020.02.13.946061
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2020.02.13.946061; this version posted February 14, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-ND 4.0 International license.

adult OCD patients conducted by Abramovitch et al (2017) suggests that PIQ can be affected by lower
performance in processing speed. Therefore, it is possible that that lower processing speed plays a role in the

1Q discrepancy even before the OCD establishment[21].

This study presents some limitations. First, the HR sample was relatively small and other studies with
larger samples are necessary to confirm and replicate our findings. Second, it was not possible to compare our
results with a group of patients with OCD. Previous adult studies compared non-affected OCD relatives or
subclinical OC subjects and OCD patients and found similar results among groups. Thus, it is possible that
our findings with children at HR for OCD could be replicable in pediatric OCD patients. Third, because no
previous study assessed children at HR for OCD, our results were constantly compared to adult studies during
the discussion — there could be differences between the adult and child populations with OCD regarding
neurocognitive performance. In addition, differences in neurocognitive performance could vary in function of
age, which reinforces the necessity of conducting more studies with children and adolescents at HR for OCD.
Fourth, our age range was relatively large (7-18), and we know that cognitive functions, mainly EF, rely on
age and the development of the prefrontal cortex [36, 37]. However, in our analysis, the subjects were paired
for age, which could equally distribute this noise between both groups. Finally, our study included only first-
degree relatives of subjects with OCD that present subclinical OC, not being possible to test if the results
would also be applied to just one of these conditions separately (subjects with subclinical OC or first-degree
relatives of OCD patients). On the other hand, this could also be seen as a study’s strength, once that no other

study has included children at HR for OCD defined as being an OCD relative and presenting subclinical OC.

Conclusion

It is possible to conclude that children at HR for OCD may exhibit a different performance in
motor and processing speed and a higher 1Q discrepancy when compared to HC. Once motor and processing
speed was already reported in studies with pediatric OCD patients, adult first-degree relatives of OCD
patients or in an adult with subclinical OC, future studies could investigate if these differences could be
identified as possible cognitive marks of pediatric OCD. Also, investigating processing speed as a trait in

OCD is highly relevant because impairments in this function could implicate in deficits in other cognitive
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functions [38]. It is also possible that the 1Q discrepancy could be a cognitive mark in childhood OCD and the
fact that subjects at risk for the disorder also present this characteristic early in life is of extreme relevance.
Furthermore, longitudinal studies following children at HR for OCD would be of great value, allowing
establishing if an impaired neurocognitive performance could present negative consequences in the future, as

higher conversion rates to OCD or worse cognitive performance.
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Tables

Table 1 - Neuropsychological Domains and Test Employed in the Study

Domain Test

Definition Subtest variables

Intellectual functioning Wechsler abbreviated scale of intelligence (WASI; [1, 2])
General intelligence (1Q) Block Design; Matrix; Vocabulary; and Similarities.
Attention Rey auditory verbal learning test (RAVLT; [3])

Endogenous processing of Span A; Span B

selecting relevant stimuli Trail making test (TMT) — Delis-Kaplan executive function scale (D-KEFS; [4])
(concentrating) in the

: . 1% condition omissions; and 4™ condition nce error
environment (e.g., objects)* condition omissions; and 4™ condition sequence errors

Design fluency test (DFT) — D-KEFS [4]
DFT 1 e 2 % errors
Wisconsin card sorting test (WCST; [5])
WCST failures to maintain set.
Go/NoGo [6]
Go/NoGo omissions.
Motor and processing speed  Color-word interference test (CWIT) - D-KEFS [4]
Ability to quickly process Color naming time (CWIT 1); and word reading time (CWIT 2)
information and execute it Grooved pegboard test [7]
(fine motor skills) Dominant hand time; and non-dominant hand time
TMT — D-KEFS [4]
5" condition time
Visuoconstructive abilities Block Design test - WASI [1, 2]
Coordination of fine motor Rey-Osterrieth complex figure (ROCF; [8] )
skills with spatial abilities Copy total score
Visuospatial memory Corsi block-tapping test (CBTT) - Wechsler Memory Scale (WMS-R; [9])
Memory for visual and spatial Forward hits
information ROCF [10]
Immediate recall; and Delayed recall
Verbal memory Digit span test (DST) - Wechsler Intelligence Scale for Children (WISC-I1I1; [11] )

Memory for verbal Forward hits

information Rey auditory verbal learning test (RAVLT:[3])
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Working memory

Ability to retain information
and perform mental operations
from them

Cognitive flexibility

Ability to change the
perspectives, thinking of new

Immediate recall; and delayed recall
DST — WISC-11I [11]

Backward hits
CBTT - WMS-R[9]

Backward hits
WCST [5]

Perseverative errors; and categories
DFT — D-KEFS [4]

possibilities for solving a

oroblem DFT 3% perseverative responses

Brixton [12]
Brixton hits
TMT — D-KEFS [4]
4" - 5" condition time difference

Inhibitory control Go/NoGo — commission errors

Ability to resist an inclination
to perform an action and,
opting for a more convenient
one

CWIT - D-KEFS [4]
CWIT 3 errors; CWIT 4 errors; and CWIT 3-1 time difference

* Attention is not a unitary system — it refers to several different capacities of how the organism comes receptive to stimuli and the ability to maintain
concentration focused in stimuli over time (sustained attention). WASI — Wechsler abbreviated scale of intelligence; TMT — Trail making test; D-KEFS —
Delis-Kaplan executive function scale, DTF — Design fluency test; WCST — Wisconsin card sorting test; CWIT — Color-word interference test; CBTT —
Corsi block-tapping test; WMS — Wechsler Memory Scale; ROCF — Rey-Osterrieth complex figure; DST — Digit span test; WISC 111 — Wechsler Intelligence
Scale for Children 3" edition; RAVLT — Rey auditory verbal learning test.
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Table 2 — Demographic and clinical characteristics of the high-risk group and healthy controls

High-risk group (n=18) Health controls (n=31) p-value
n (%) / M (SD) n (%) / M (SD)
Gender
Male 12 (66%) 18 (58%) 0.5512
Puberty Development
Age 11.1 (2.4) 11.7 (1.9) 0.365"
Handedness
Right 16 (89%) 30 (96.8%) 0.3772
Education Level
Years of Education 6.1 (2.5) 6.3 (2.1) 0.743°
Total 1Q 103.5 (12.2) 105.6 (13.5) 0.592°
Y-BOCS
Total 7.1(.3) - -
Obsessions 3.6 (2.6) - -
Compulsions 3.5(2.9) - -

1 The Verbal — Performance difference is calculated by subtracting the performance 1Q from the verbal 1Q.
a Chi-squared Test\° Independent t-test

Legend: M — mean; SD - standard deviation; 1Q — Intelligence quotient; Y-BOCS — Yale Brown Obsessive
Compulsive Scale;
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Table 3 — Clusters of Functions and the Respective Test Enrolled in Each MANOVA for Difference Within

Performance

p-value

Neuropsychological measure F Df I\/FI)AVl?ll(gs/A t-test independent
samples t-test

ESTIMATED INTELLECTUAL EFFICIENCY? 2.085 4 0.099
Vocabulary + Similarities + Block Design + Matrix Reasoning
Verbal 1Q (Vocabulary + Similarities) - - - -0.435 0.666
Performance 1Q (Block Design + Matrix Reasoning) - -- - 1.959 0.056
1Q discrepancy (Verbal IQ - Performance 1Q) - - - -2.151 0.037*
ATTENTION 0.718 7 0.657
RAVLT span A +RAVLT span B + TMT 1 omissions + TMT 4
sequence errors + Des.Flul E Des.Flu.2 - % errors + WCST failures to
maintain set+ Go-NoGo omissions
MOTOR AND PROCESSING SPEED 3.115 5 0.019*
CWIT 1+ -- - - -0.832 0.410
CWIT 2+ -- - -- 0.674 0.504
TMT 5 condition time + - - - -2.291 0.030*
Grooved dominant hand time + - - - -0.901 0.376
Grooved non-dominant hand time B B B -0.442 0.662
VISUOCONSTRUCTIVE ABILITIES 1.868 2 0.166

ROCEF total score copy + Block Design Test - - -

VISUOSPATIAL MEMORY 2.788 3 0.052
CBTT forward hits + ROCF immediate recall + ROCF delayed recall

VERBAL MEMORY 0.679 3 0.570
DST forward hits + RAVLT immediate recall +RAVLT delayed recall

WORKING MEMORY 3.046 2 0.057
CBTT backward hits + DST backward hits
COGNITIVE FLEXIBILITY 2.362 5 0.057

WCST perseverative errors + WCST categories + Des.Flu.3 %
perseverative errors.+ TMT 4-5 + Brixton

INHIBITORY CONTROL 0.325 4 0.859

Go-NoGo commission errors + CWIT 3 errors + CWIT 4 errors +
CWIT 3-1 time difference

MANOVA - multivariate analysis of variance; Df — Degree of Freedom; TMT — Trail Making Test; Des.Flu. — Design Fluency Test;
CWIT — Color-Word Interference Test; CWIT 1 = Color-Word Interference Test (naming condition); CWIT 2 Color-Word Interference
Test (reading condition); CWIT SM errors = Color-Word Interference Test (total of self-monitored errors); CBTT — Corsi Block-Tapping
Test; DST — Digit Span Test; ROCF — Rey-Osterrieth Complex figure Test; RAVLT — Rey Auditory Verbal Learning Test; WCST —
Wisconsin Card Sorting Test. * p-value < 0.05
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