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Abstract

Background—Although a behavioral addiction model of obsessive-compulsive disorder (OCD) 

has been proposed, it is still unclear if and how self-report and neurocognitive measures of 

impulsivity (such as risk-taking-, reflection- and motor-impulsivities) are impaired and/or inter-

related in this particular clinical population.

Methods—Seventeen OCD patients and 17 age-, gender-, education- and IQ-matched controls 

completed the Barratt Impulsivity Scale, the Obsessive-Compulsive Inventory-Revised, and the 

Beck Depression Inventory and were evaluated with the Yale-Brown Obsessive-Compulsive Scale 

and three computerized paradigms including reward (the Cambridge Gambling Task), reflection 

(the Information Sampling Task) and motor impulsivity (Stop Signal Task).

Results—Despite not differing from healthy controls in any neurocognitive impulsivity domain, 

OCD patients demonstrated increased impulsivity in a self-report measure (particularly attentional 

impulsivity). Further, attentional impulsivity was predicted by severity of obsessive-compulsive 

symptoms.

Conclusions—Our findings suggest that OCD is characterized by a subjective (rather than 

objective) impulsivity; in addition, self-reported impulsivity was largely determined by severity of 

OCD symptoms.
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1 Introduction

Compulsivity has been defined as the “tendency to perform repetitive acts in a habitual/

stereotyped manner to attempt to prevent adverse consequences” [1], whereas impulsivity is 

considered “a predisposition toward rapid, unplanned reactions to internal or external stimuli 

without regard to the negative consequences of these reactions to the impulsive individuals 

or to others” [2]. Compulsivity and impulsivity are traditionally considered opposite ends of 

a risk aversive vs. seeking spectrum [3]. However, this model has been criticized by many 

researchers, who argue that compulsivity and impulsivity actually seem to be orthogonally 

[4] or positively [5] related. Accordingly, many clinicians have noted they and may actually 

coexist in increased levels in individual patients with obsessive-compulsive and related 

disorders, substance and behavioural addictions, or disruptive, impulse-control and conduct 

disorders [6].

Evidence of impulsive traits in OCD and of compulsive features in addictions and impulse 

control disorders has contributed to the hypothesis that impulsivity and compulsivity may 

share common neurobiological mechanisms. For instance, neurocognitive [7], imaging [8], 

and neurosurgical [9] studies suggest that OCD participants exhibit dysfunctional reward 

processes thought to be important to impulse control and addictive disorders [10]. 

Consequently, a behavioural addiction model for OCD has been recently proposed [11]. 

There is evidence suggesting that impulsivity in OCD tend to become more prominent with 

the progression and severity of the disorder [12]. According to this model, long-term OCD 

participants could display decreased resistance, control and insight in relation to their 

compulsive (particularly motor) behaviours, thus characterizing what some have termed 

‘impulsive compulsions’ for representing compulsive behaviours that are performed in an 

automatic/unplanned fashion [6, 12–15].

Although several studies have found increased neurocognitive [16–18] and self-reported 

impulsivity [16, 18–21] in OCD patients, there is still debate on which types and/or domains 

of impulsivity are predominantly affected among these individuals. For instance, some 

studies were unable to find differences in terms of motor and/or risk taking impulsivity 

between OCD patients and controls [22, 23]. Perhaps because of different methodologies, 

impairments in OCD samples have been reported in some [24, 25] but not all meta-analysis 

[26, 27]. Similarly, reflection impulsivity (tendency to gather and evaluate information 

before making a decision) [28] has been only sparsely assessed in adult [29] and juvenile 

[30] OCD participants, with inconsistent findings. For instance, although reflection 

impulsivity levels did not differ between adult OCD patients and controls [29], juvenile 

OCD samples have shown an increased decision threshold (the opposite of an impulsive 

decision) in a different version of the task using computational modelling [30].

Despite all the empirical evidence suggesting that compulsivity and impulsivity can share 

some characteristics, it is important to study how they relate to each other both at the self-

reported and at the neurocognitive levels, which may also not necessarily correlate with each 

other [31]. For instance, research has shown increased rates of impulse control disorders 

[including motorically-focused (“low order”) disorders such as trichotillomania (hair pulling 
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disorder) and excoriation (skin-picking) disorders] in OCD patients from different cultures 

[32–35]; medium effect sizes for response inhibition according to Stroop Interference [26]; 

but no evidence of greater commission errors on the go non-go task in OCD patients as 

compared to healthy controls [36]. Further, some have argued that OCD is in fact associated 

with reduced behavioural impulsivity, and that the BIS attentional impulsivity (lack of sense 

of control of thoughts) causes an artificial inflation of the total score [37].

In this study, our aim was to comprehensively access all the components of self-reported and 

neurocognitive impulsivity in OCD participants and matched controls and to investigate 

whether they were differentially impaired. Although lack of correlations between self-report 

scales and behavioural tasks of impulsivity have been reported in different contexts, some 

authors suggest that these correlations would be greater if neurocognitive tasks measured 

more general impulsive tendencies (rather than single cognitive abilities) or if self-report 

questionnaire assessed specific processes identified by the neurocognitive tasks. [38] Thus, 

we attempted to address this issue by employing a broad neurocognitive battery assessing 

different aspects of impulsivity. Based on the behavioural addiction model of OCD and 

meta-analytic findings, we predicted that both self-reported and neurocognitive impulsivity 

levels would be significantly elevated in OCD.

2 Material and Methods

2.1 Participants

Seventeen OCD patients and 17 age-, gender-, education-, and IQ-matched controls were 

included in our study. Patients were selected from individuals being treated in the OCD and 

Anxiety Disorders clinic of the Institute of Psychiatry of the Federal University of Rio de 

Janeiro (IPUB/UFRJ) and a few local private clinics. Controls have been recruited from 

D’Or Institute for Research and Education (IDOR) and IPUB/UFRJ administrative and 

support staff (e.g. cleaners, doorkeepers, and handypersons). The Ethics Committee of the 

Federal University of Rio de Janeiro approved this research protocol (CAAE # 

05089412.2.1001.5263), which complied with the Declaration of Helsinki. Accordingly, 

written informed consent was obtained from all participants after the procedures involved 

were fully explained.

All research participants were submitted to an initial general assessment performed by a 

trained psychiatrist (IF), which included the Structured Interview for Disorders of Axis I 

(SCID) [39]; the Global Assessment of Functioning Scale (GAF) [40]; and the Yale-Brown 

Obsessive-Compulsive Symptom Scale (YBOCS) [41, 42]. The participants also answered 

the Beck Depression Inventory (BDI) [43] and the Obsessive-Compulsive Inventory – 

Revised (OCI-R) [44, 45]. Patients’ OCD symptoms in descending order of severity were 

obsessions, neutralization, ordering, washing, checking, and hoarding.

The inclusion criteria comprised being aged between 18 and 65 years, having at least high 

school education, and, for OCD patients, scoring at least 16 on the YBOCS. Controls were 

selected from the IDOR and IPUB/UFRJ administrative and support staff, as long as they 

had a minimum score of 60 on the GAF, indicating satisfactory everyday functioning. 

Exclusion criteria for both groups comprised severe mental illness (e.g. psychosis), 
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conditions associated with impulsivity/suicidality (such as comorbid borderline or antisocial 

personality disorders), alcohol or other substances use disorders, and the use of 

antipsychotics or benzodiazepines (due to their effects on reaction times). Almost all OCD 

patients were under a serotonin reuptake inhibitor (SRI), with the exception of one patient 

taking a serotonin norepinephrine reuptake inhibitor (venlafaxine). One control was on a SRI 

due to major depression that has been fully remitted for more than a year.

Generally, neuropsychological assessments took place when OCD patients were already 

prescribed a SRIs and less anxious. However, they were in different stages of follow-up. For 

instance, many patients who were recruited and tested within the first weeks of treatment 

were still symptomatic and under lower doses of SRIs. Other subjects were under chronic 

SRIs prescribed by their previous clinicians when they reached our clinic. They were not 

necessarily resistant, but required some sort of medication adjustment. Finally, additional 

patients, who were in later stages of treatment and under higher doses of SRIs displayed 

different symptom severities and degrees of therapeutic resistance. That said, our sample can 

be described as heterogeneous in terms of duration of follow up, SRIs doses and treatment 

response, and cannot be characterized as resistant to treatment. For a summary on SRIs and 

doses prescribed, see table 1.

To quantify the effects of SRIs on OCD patients’ cognitive performance, scores were 

attributed to equivalent SRI doses (i.e., zero to no medication; one to 20 mg of fluoxetine, 

paroxetine or citalopram, 50 mg of sertraline, 100 mg of fluvoxamine, or 75 mg of 

clomipramine; two to the double of these doses; three to the triple, and so on) based on the 

minimum dose required to occupy at least 80% of the brain serotonin transporters in the 

striatum [46]. A similar rationale was used to rate escitalopram (1 to 10 mg), and 

venlafaxine (1 to 75 mg) equivalent doses. For a description of this SRI dose quantification 

strategy, see a previous paper by our group [47]. Although there are different approaches to 

calculate equivalent doses of antidepressants (including SRIs) [48], we felt the present one 

to be the closest to the clinical reality in OCD patients, which generally require higher doses 

of SRIs than major depression patients to be optimally treated.

2.2 Instruments

2.2.1 Self-reported Impulsivity

2.2.1.1 Barratt Impulsivity Scale: The BIS-11 is the most often used self-report 

instrument to access personality/behavioural construct of impulsiveness worldwide. It 

comprises 30 items scored on a Likert scale (ranging from never=1 point to very 

frequently=4 points). The BIS-11 measures impulsivity on its attentional (e.g. “I don’t “pay 

attention”), motor (e.g. “I do things without thinking”), and non-planning (e.g. “I am more 

interested in the present than the future”) aspects [49]. In this study, we used the validated 

Brazilian Portuguese version of the BIS-11 [50].

2.2.2 Neurocognitive Impulsivity: We employed three different tasks from the Cambridge 
Neuropsychological Test Automated Battery (CANTAB) in order to access risk taking, 

motor and reflection impulsivity [51].
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2.2.2.1 Cambridge Gambling Task: The Cambridge Gambling Task (CGT) was developed 

to access decision-making and risk-taking behaviour under uncertainty [51]. In this task, the 

examinee attempts to accumulate as many points as possible. For each trial, a computer 

screen exhibits a row with a variable number of ten red and blue boxes (10 in total). The 

participant must choose the box colour (red or blue) they feel contains a yellow token 

underneath. After making this decision, they then gamble a proportion of points on whether 

or not they have made the correct colour choice. By sampling colour and bet choices across 

a range of box ratios, the task decomposes different aspects of decision-making. The 

outcome measures of interest were: overall proportion bet (i.e. mean percentage of points 

gambled), quality of decision-making (the proportion of trials when the logical colour choice 

was made), and risk adjustment (i.e. the extent to which the bet amount varied with the 

likelihood of winning) [52].

After each trial, the subject receives a feedback if he won or lost. The CGT differs from 

other gambling tasks by distinguish risk-taking from impulsivity as the participant who 

wants to make a risky bet must wait patiently for it to appear. We have compared three key 

outputs of the CGT between OCD and controls, namely: overall proportion bet (i.e. mean 

percentage of points gambled), quality of decision making [i.e. the fraction of time that the 

participant chose the most likely outcome (e.g. betting on red when seven red squares and 

three blue squares are displayed on the screen)], and risk adjustment (i.e. the extent to which 

the bet amount varies with the likelihood of winning) [52].

2.2.2.2 Stop Signal Task: The SST was employed to assess motor impulsivity [51]. 

Performance in the Stop Signal Task (SST) is modelled as a horse race between a “go 

process”, triggered by the presentation of the “go” stimulus (e.g. an arrow pointing to the left 

or right), and a “stop process”, triggered by the presentation of the stop signal (in our case, 

an auditory tone) [53]. When the stop process finishes before the go process, the response is 

inhibited; when the go processes finishes before the stop process, the response is emitted 

[53].

The SST is divided in two parts. In the first one, involving 16 practice trials, there is an 

arrow pointing either to the left or to the right and the subject must press a correspondent 

button according to the direction of the arrow. In the second part, comprising of five blocks 

of 64 trials with 16 stop trials per block, the subject must refrain from pressing any button if 

he or she hears an auditory stimulus after the visual one. [51] The outcome measure from the 

task was the stop-signal reaction time (SSRT), which is an estimate of the time taken by an 

individual’s brain to suppress a response that would normally be made [53].

2.2.2.3 Information Sampling Task: The IST was employed to assess reflection 

impulsivity. It comprises the exhibition of a 5 X 5 matrix of grey boxes hiding a random 

distribution of blue or yellow squares; these two colours are also displayed at the bottom of a 

computer screen [51]. The participants must touch a grey box, which then revels its hidden 

colour. Participants should choose the colour that predominates on that specific trial at the 

bottom of the computer screen [54]. To this end, the participant is allowed to touch and 

reveal as many boxes as he or she wants to make his or her decision [54]. The boxes that 
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were opened by the participants remained visible during the whole duration of the trial to 

minimize the demands on working memory.

The IST comprises two conditions, one fixed and one decreasing win (FW and DW, 

respectively). While in the FW the participant is awarded 100 points for a correct colour 

decision regardless of the number of boxes opened, the number of available points decreased 

by 10 with every box opened in the DW condition. Thus, in the DW, there is a points’ cost 

for higher levels of information sampling [54]. The outcome measures of interest were the 

mean number of boxes opened for each of the two task conditions (FW and DW) [55].

2.3 Statistical Analysis—All analyses were conducted with the Statistical Package for 

Social Sciences (SPSS) version 21 for Mac (Chicago, SPSS Inc.). Groups (OCD patients 

and controls) had their sociodemographic and clinical features compared by means of 

Student’s t or Mann-Whitney tests (according to the normality of distribution) and Chi-

square tests. As the IST had two conditions a general linear model repeated measures with 

condition (fixed vs. decreasing) as within-subjects factor and diagnostic status (OCD vs. 

controls) as between-subjects factor was performed using the IST outcome. Performances on 

the SST and CGT were also compared with of Student’s t or Mann-Whitney tests. The 

adopted level of significance was 0.05 uncorrected. The study had an 80% power to detect 

an effect size of Cohen's d = 1.0 or higher at p<0.05 uncorrected given the present sample 

size (n=17 in each group).

3 Results

The socio-demographic and clinical features of OCD patients and controls are described in 

table 2. The sample was age-, gender-, education-, and IQ-matched and all OCD patients 

were symptomatic, with Y-BOCS mean total score of 24.05. As expected, the OCD group 

had higher scores in the OCI-R and BDI when compared to controls. Regarding self-

reported impulsivity, we found that OCD patients had statistically significant higher scores 

in the BIS Attention and Total subscale.

Since BIS attention was normally distributed (Shapiro-Wilk test= .95; df-34; p=. 19), an 

exploratory linear regression model was performed to investigate which factors, other than 

diagnostic group, were able to predict BIS attention scores. Accordingly, total OCI-R and 

the BDI scores were entered in the model for differing significantly between the OCD and 

controls groups. Eventually, a model that included OCI-R (ß= .54; p= .01), but not BDI 

scores (ß= .28; p= .15) or diagnostic status (ß= -.11; p= .58), was found to predict BIS 

attention scores (Overall model fit was R2 = 0.46).

Comparisons between OCD and controls on neurocognitive tests are portrayed in table 3. No 

significant group differences in the performance of CGT, SST and IST by OCD and controls 

were found. In terms of the IST, there was the expected significant effect of condition for 

mean number of box opened [Wilks’ Lambda=.39, F (1, 32)=49.56; p<.0001). However, no 

interaction was found between the later variable and participants’ diagnostic status, i.e. OCD 

or controls [Wilks’ Lambda=.99, F (1,32)=.13, p=.71)]. Relationships between test 

performance and both the BDI and the SRI scores in the OCD group are depicted in Table 4. 
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Although correlations were found between the mean number of box opened in the 

decreasing winning condition and BDI scores (r=.48, p=0.05), no significant correlations 

between performance in neurocognitive tests and SRI doses was noted.

4 Discussion

In this study, we have performed a comprehensive assessment of impulsivity in OCD 

patients, both in terms of their self-reported (attentional, motor and non-planning 

impulsivity) and neurocognitive (reward/risk-taking, motor and reflection impulsivity) 

aspects, which were then compared to those of age-, gender, education, and IQ matched 

controls. Despite predicting that adult OCD patients would present increased levels of 

impulsivity [11], we found only partial support for this hypothesis. In fact, OCD patients 

exhibited significant heightened impulsivity that was restricted to the self-reported 

(particularly attentional) domain and was largely determined by the severity of OCD 

symptoms. Thus, our findings suggest that, despite describing themselves as impulsive, adult 

OCD patients do not show objective neurocognitive evidence of such abnormalities.

While the finding of increased BIS scores seems intuitive on the basis of phenomenological 

descriptions of OCD patients [who frequently report not being “in control” despite any 

objective evidence [56]], the fact that increased self-reported impulsivity in our OCD sample 

could be credited mostly to greater attentional impulsivity has already been described in 

previous studies with other OCD samples [16, 19–21]. Actually, it is interesting that, 

similarly to OCD obsessions (described as recurrent and persistent thoughts, urges, or 

images experienced as intrusive and unwanted in DSM-5) [57], increased attentional 

impulsivity has been related to the inability of “deleting no-longer-relevant information” 

from working memory [58].

Dissociation between self-reported and neurocognitive impulsivity in our OCD sample 

dovetails with studies showing that self-report and laboratory behavioral assessments of 

impulsivity are often unrelated to each other [38, 59]. We can only speculate on the reasons 

for this dissociation within our sample. Firstly, as previously suggested, self-report 

instruments and neurocognitive tasks of impulsivity may actually measure different 

constructs [38] regardless of the nature of the population under study. Secondly, in light of 

previous studies showing increased rates of childhood attention deficit hyperactivity disorder 

(ADHD) symptoms in OCD patients [60], and several findings showing etiological and 

pathophysiological links between the two conditions [61], longitudinal studies could 

investigate whether increased self-reported impulsivity in OCD adults can be ascribed to 

previous ADHD symptoms (even subsyndromal) or to an early neurocognitive impulsivity 

that vanishes later due to the progressive maturation of fronto-subcortical circuits. [62]

Our negative findings regarding decision-making are consistent with a substantial part of the 

literature. For instance, previous studies with the CGT did not find evidence of an impaired 

CGT performance in OCD [22, 29, 63, 64]. In fact, several studies that reported impaired 

“decision-making” in OCD used the Iowa Gambling Task [65–67], which has been criticized 

for being unable to isolate risk preference from working memory abilities due to its 

emphasis on learning that the task demands [54]. Thus, although OCD patients may 
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occasionally show “risky” symptoms under conditions of uncertainty (such as avoiding 

drinking water as a way of reducing urinary elimination because of the fear of contamination 

in toilets [68]), we were unable to identify neurocognitive evidence of increased risk taking 

under uncertainty.

Contrary to expectation, we did not find differences in the SST performance between OCD 

and controls. Although studies report impaired motor response inhibition in OCD samples 

[17, 18, 29, 69], a finding confirmed by one meta-analysis [24], SST performance in OCD is 

still a controversial matter [26]. It is tempting to speculate that differences between studies 

may depend on the particular OC symptom domains; i.e. some domains may be more 

strongly associated with this deficit than others. For example, predominance of overt (motor) 

vs. covert (mental) ritualistic behaviors may be important. Interestingly, our patients’ scores 

on cognitive (obsessing and neutralization) symptoms were higher than on behavioral 

symptoms (checking and washing). Although we are not aware of specific instruments 

available to measure overt vs. covert rituals in a reliable manner, future studies could 

consider comparing SST performance between OCD subjects with predominant motor vs. 

mental rituals.

Finally, a lack of group differences in the number of boxes opened for the IST confirms 

previous findings on this CANTAB task in OCD [29]. Although in the present study we 

were more interested in testing impulsive responses in the IST, lack of any difference 

between OCD and controls on the IST is theoretically surprising, as the IST has also been 

argued by some to measure intolerance of uncertainty (the “incapacity to endure the aversive 

response triggered by the perceived absence of salient, key, or sufficient information”) [70], 

a construct that had been proposed to be shared by OCD and other related disorders, 

including generalized anxiety disorder [71]. In this regard, a recent study found increased 

decision thresholds on a modified reflection-impulsivity task in adolescent OCD [30]. This 

would be more in keeping with intolerance of uncertainty and we suspect that the latter task, 

which also uses computational modeling, may be more behaviorally sensitive to cognitive 

changes in OCD [30].

Our study has some limitations. Firstly, it included few participants. Thus, confirmation of 

its negative findings using a larger sample is advisable. In fact, the study was only powered 

to detect group differences of large effect sizes; and might have missed subtler group 

differences (i.e. those with small-medium effect sizes). Similarly, also due to the sample 

size, no correction for multiple comparisons was performed. Further, despite being 

substantially symptomatic [mean YBOCS = 24.05 (5.43)], most patients were receiving 

SRIs, which could theoretically affect at least some aspects of cognition. Nevertheless, no 

correlation between SRIs doses and cognition was found, suggesting that our results are not 

accounted by this possibility. Accordingly, other studies have shown that both motor [72] 

and reward [73] impulsivities are not reliably impacted by SRIs. However, as SRIs may 

interfere with reflection impulsivity [74], we feel that a follow up study assessing drug free 

patients both before and after pharmacotherapy would be the best way to investigate the 

impact of SRI on the neurocognition of OCD patients.
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Some relevant phenotypic features, such as age at OCD onset and comorbidity profile (e.g. 

current or past ADHD), were not assessed in our sample. Bearing in mind theories (such as 

the behavioral addiction model of OCD) suggesting that increased impulsivity may be 

restricted to patients with longer duration of illness [12], it would have been interesting to 

clarify whether our sample was characterized by recent onset OCD. Although we are unable 

to rule out this possibility, it seems unlikely. Our sample included mostly adult patients 

[mean age at assessment = 35.88 (13.13) years]. As OCD has been suggested to start in child 

and adolescent years in up to 80% of cases [75], it is reasonable to speculate that our 

patients had a long history of OCD. Lastly, we did not rule out a history of some mental 

disorders (e.g. major depression) in the control sample, a methodological aspect that differs 

from some previous cognitive studies, which may have diminished the ability to detect 

deficits in patients. Despite these methodological caveats, our findings suggest that the 

impulsivity features reported in OCD subjects are more subjective (rather than objective) 

and largely determined by severity of obsessive-compulsive symptoms.

Financial support

This work was supported by the Conselho Nacional de Desenvolvimento Científico e Tecnológico (L.F., grant 
number 308237/2014-5), Fundação de Amparo à Pesquisa do Estado do Rio de Janeiro, (L.F., grant number 
203590); the D’Or Institute of Research and Education (L.F., no grant number available); the David Winston Turner 
Endowment Fund (L.F. & M.Y., no grant numbers available); the National Health and Medical Research Council of 
Australia (M.Y., grant number APP1117188); and the Wellcome Trust Clinical Fellowship (S.C.R., grant number 
110049/Z/15/Z).

5 Role of the funding source

The funding sources had no role in study design; in the collection, analysis and interpretation of data; in the writing 
of the report; and in the decision to submit the article for publication.

References

[1]. Fineberg NA, Potenza MN, Chamberlain SR, Berlin HA, Menzies L, Bechara A, et al. Probing 
compulsive and impulsive behaviors, from animal models to endophenotypes: a narrative review. 
Neuropsychopharmacology : official publication of the American College of 
Neuropsychopharmacology. 2010; 35:591–604. [PubMed: 19940844] 

[2]. Moeller FG, Barratt ES, Dougherty DM, Schmitz JM, Swann AC. Psychiatric aspects of 
impulsivity. The American journal of psychiatry. 2001; 158:1783–93. [PubMed: 11691682] 

[3]. Hollander E, Wong CM. Obsessive-compulsive spectrum disorders. The Journal of clinical 
psychiatry. 1995; 56(Suppl 4):3–6.

[4]. Prochazkova L, Parkes L, Dawson A, Youssef G, Ferreira GM, Lorenzetti V, et al. Unpacking the 
role of self-reported compulsivity and impulsivity in obsessive-compulsive disorder. CNS 
spectrums. 2018; 23:51–8. [PubMed: 28487007] 

[5]. Chamberlain SR, Stochl J, Redden SA, Grant JE. Latent traits of impulsivity and compulsivity: 
toward dimensional psychiatry. Psychological medicine. 2018; 48:810–21. [PubMed: 28805173] 

[6]. Fontenelle LF, Oostermeijer S, Harrison BJ, Pantelis C, Yucel M. Obsessive-compulsive disorder, 
impulse control disorders and drug addiction: common features and potential treatments. Drugs. 
2011; 71:827–40. [PubMed: 21568361] 

[7]. Gillan CM, Papmeyer M, Morein-Zamir S, Sahakian BJ, Fineberg NA, Robbins TW, et al. 
Disruption in the balance between goal-directed behavior and habit learning in obsessive-
compulsive disorder. The American journal of psychiatry. 2011; 168:718–26. [PubMed: 
21572165] 

Frydman et al. Page 9

Compr Psychiatry. Author manuscript; available in PMC 2020 March 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



[8]. Figee M, Vink M, de Geus F, Vulink N, Veltman DJ, Westenberg H, et al. Dysfunctional reward 
circuitry in obsessive-compulsive disorder. Biological psychiatry. 2011; 69:867–74. [PubMed: 
21272861] 

[9]. Denys D, Mantione M, Figee M, van den Munckhof P, Koerselman F, Westenberg H, et al. Deep 
brain stimulation of the nucleus accumbens for treatment-refractory obsessive-compulsive 
disorder. Archives of general psychiatry. 2010; 67:1061–8. [PubMed: 20921122] 

[10]. Engel A, Caceda R. Can Decision Making Research Provide a Better Understanding of Chemical 
and Behavioral Addictions? Current drug abuse reviews. 2015; 8:75–85. [PubMed: 26373849] 

[11]. Grassi G. Obsessive-compulsive disorder clinical staging: from endophenotype to behavioral 
addiction (a theoretical framework). European Neuropsychopharmacology. 2016; 26:897.

[12]. Kashyap H, Fontenelle LF, Miguel EC, Ferrao YA, Torres AR, Shavitt RG, et al. 'Impulsive 
compulsivity' in obsessive-compulsive disorder: a phenotypic marker of patients with poor 
clinical outcome. Journal of psychiatric research. 2012; 46:1146–52. [PubMed: 22647523] 

[13]. Guo K, Youssef GJ, Dawson A, Parkes L, Oostermeijer S, Lopez-Sola C, et al. A psychometric 
validation study of the Impulsive-Compulsive Behaviours Checklist: A transdiagnostic tool for 
addictive and compulsive behaviours. Addictive behaviors. 2017; 67:26–33. [PubMed: 
27987424] 

[14]. Ferreira GM, Lee RSC, Piquet-Pessoa M, Menezes GB, Moreira-de-Oliveira ME, Albertella L, et 
al. Habitual versus affective motivations in obsessive-compulsive disorder and alcohol use 
disorder. CNS spectrums. 

[15]. Ferreira GM, Yucel M, Dawson A, Lorenzetti V, Fontenelle LF. Investigating the role of 
anticipatory reward and habit strength in obsessive-compulsive disorder. CNS spectrums. 2017; 
22:295–304. [PubMed: 28065178] 

[16]. Grassi G, Pallanti S, Righi L, Figee M, Mantione M, Denys D, et al. Think twice: Impulsivity and 
decision making in obsessive-compulsive disorder. Journal of behavioral addictions. 2015; 
4:263–72. [PubMed: 26690621] 

[17]. Penades R, Catalan R, Rubia K, Andres S, Salamero M, Gasto C. Impaired response inhibition in 
obsessive compulsive disorder. European psychiatry : the journal of the Association of European 
Psychiatrists. 2007; 22:404–10. [PubMed: 17127038] 

[18]. Boisseau CL, Thompson-Brenner H, Caldwell-Harris C, Pratt E, Farchione T, Barlow DH. 
Behavioral and cognitive impulsivity in obsessive-compulsive disorder and eating disorders. 
Psychiatry research. 2012; 200:1062–6. [PubMed: 22749228] 

[19]. Benatti B, Dell'Osso B, Arici C, Hollander E, Altamura AC. Characterizing impulsivity profile in 
patients with obsessive-compulsive disorder. International journal of psychiatry in clinical 
practice. 2014; 18:156–60. [PubMed: 24151922] 

[20]. Ettelt S, Ruhrmann S, Barnow S, Buthz F, Hochrein A, Meyer K, et al. Impulsiveness in 
obsessive-compulsive disorder: results from a family study. Acta psychiatrica Scandinavica. 
2007; 115:41–7. [PubMed: 17201865] 

[21]. Sahmelikoglu Onur O, Tabo A, Aydin E, Tuna O, Maner AF, Yildirim EA, et al. Relationship 
between impulsivity and obsession types in obsessive-compulsive disorder. International journal 
of psychiatry in clinical practice. 2016; 20:218–23. [PubMed: 27654401] 

[22]. Chamberlain SR, Leppink EW, Redden SA, Grant JE. Are obsessive-compulsive symptoms 
impulsive, compulsive or both? Comprehensive psychiatry. 2016; 68:111–8. [PubMed: 
27234191] 

[23]. Krishna R, Udupa S, George CM, Kumar KJ, Viswanath B, Kandavel T, et al. 
Neuropsychological performance in OCD: a study in medication-naive patients. Progress in 
neuro-psychopharmacology & biological psychiatry. 2011; 35:1969–76. [PubMed: 21967733] 

[24]. Snyder HR, Kaiser RH, Warren SL, Heller W. Obsessive-compulsive disorder is associated with 
broad impairments in executive function: A meta-analysis. Clinical psychological science : a 
journal of the Association for Psychological Science. 2015; 3:301–30. [PubMed: 25755918] 

[25]. Lipszyc J, Schachar R. Inhibitory control and psychopathology: a meta-analysis of studies using 
the stop signal task. Journal of the International Neuropsychological Society : JINS. 2010; 
16:1064–76. [PubMed: 20719043] 

Frydman et al. Page 10

Compr Psychiatry. Author manuscript; available in PMC 2020 March 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



[26]. Abramovitch A, Abramowitz JS, Mittelman A. The neuropsychology of adult obsessive-
compulsive disorder: a meta-analysis. Clinical psychology review. 2013; 33:1163–71. [PubMed: 
24128603] 

[27]. Shin NY, Lee TY, Kim E, Kwon JS. Cognitive functioning in obsessive-compulsive disorder: a 
meta-analysis. Psychological medicine. 2014; 44:1121–30. [PubMed: 23866289] 

[28]. Kagan J. Reflection-impulsivity: The generality and dynamics of conceptual tempo. Journal of 
abnormal psychology. 1966; 71:17–24. [PubMed: 5902550] 

[29]. Chamberlain SR, Fineberg NA, Blackwell AD, Clark L, Robbins TW, Sahakian BJ. A 
neuropsychological comparison of obsessive-compulsive disorder and trichotillomania. 
Neuropsychologia. 2007; 45:654–62. [PubMed: 17005210] 

[30]. Hauser TU, Moutoussis M, Iannaccone R, Brem S, Walitza S, Drechsler R, et al. Increased 
decision thresholds enhance information gathering performance in juvenile Obsessive-
Compulsive Disorder (OCD). PLoS computational biology. 2017; 13:e1005440. [PubMed: 
28403139] 

[31]. Benedict ES, Gorman A, van Gorp W, Foltin RW, Vadhan NP. Self-reported attention and mood 
symptoms in cocaine abusers: relationship to neurocognitive performance. Psychiatry research. 
2014; 219:598–603. [PubMed: 24972548] 

[32]. Fontenelle LF, Mendlowicz MV, Versiani M. Impulse control disorders in patients with 
obsessive-compulsive disorder. Psychiatry and clinical neurosciences. 2005; 59:30–7. [PubMed: 
15679537] 

[33]. Grant JE, Mancebo MC, Pinto A, Eisen JL, Rasmussen SA. Impulse control disorders in adults 
with obsessive compulsive disorder. Journal of psychiatric research. 2006; 40:494–501. 
[PubMed: 16430922] 

[34]. Matsunaga H, Kiriike N, Matsui T, Oya K, Okino K, Stein DJ. Impulsive disorders in Japanese 
adult patients with obsessive-compulsive disorder. Comprehensive psychiatry. 2005; 46:43–9. 
[PubMed: 15714194] 

[35]. Lovato L, Ferrao YA, Stein DJ, Shavitt RG, Fontenelle LF, Vivan A, et al. Skin picking and 
trichotillomania in adults with obsessive-compulsive disorder. Comprehensive psychiatry. 2012; 
53:562–8. [PubMed: 22014580] 

[36]. Abramovitch A, Cooperman A. The cognitive neuropsychology of obsessive-compulsive 
disorder: A critical review. Journal of Obsessive-Compulsive and Related Disorders. 2015; 5:24–
36.

[37]. Abramovitch A, McKay D. Behavioral Impulsivity in Obsessive-Compulsive Disorder. Journal of 
behavioral addictions. 2016; 5:395–7. [PubMed: 27156379] 

[38]. Reynolds B, Ortengren A, Richards JB, de Wit H. Dimensions of impulsive behavior: Personality 
and behavioral measures. Personality and Individual Differences. 2006; 40:305–15.

[39]. First, M, Spitzer, R, Gibbon, M, Williams, J. Structured clinical interview for DSM-IV axis I 
disorders: clinical version (SCID-CV). Washington, DC: American Psychiatric Press; 1997. 

[40]. Hall RC. Global assessment of functioning. A modified scale Psychosomatics. 1995; 36:267–75. 
[PubMed: 7638314] 

[41]. Goodman WK, Price LH, Rasmussen SA, Mazure C, Delgado P, Heninger GR, et al. The Yale-
Brown Obsessive Compulsive Scale. II. Validity. Archives of general psychiatry. 1989; 46:1012–
6. [PubMed: 2510699] 

[42]. Goodman WK, Price LH, Rasmussen SA, Mazure C, Fleischmann RL, Hill CL, et al. The Yale-
Brown Obsessive Compulsive Scale. I. Development, use, and reliability. Archives of general 
psychiatry. 1989; 46:1006–11. [PubMed: 2684084] 

[43]. Cunha J. Manual da versão em português das Escalas Beck. São Paulo: Casa do Psicólogo;. 2001

[44]. Souza, FP, Foa, EB, Meyer, E, Niederauer, KG, Cordioli, AV. Psychometric properties of the 
Brazilian Portuguese version of the Obsessive-Compulsive Inventory - Revised (OCI-R)Revista 
brasileira de psiquiatria. Vol. 33. Sao Paulo, Brazil: 2011. 137–43. 1999

[45]. Souza, FP, Foa, EB, Meyer, E, Niederauer, KG, Raffin, AL, Cordioli, AV. Obsessive-compulsive 
inventory and obsessive-compulsive inventory-revised scales: translation into brazilian 
portuguese and cross-cultural adaptationRevista brasileira de psiquiatria. Vol. 30. Sao Paulo, 
Brazil: 2008. 42–6. 1999

Frydman et al. Page 11

Compr Psychiatry. Author manuscript; available in PMC 2020 March 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



[46]. Meyer JH, Wilson AA, Sagrati S, Hussey D, Carella A, Potter WZ, et al. Serotonin transporter 
occupancy of five selective serotonin reuptake inhibitors at different doses: an [11C]DASB 
positron emission tomography study. The American journal of psychiatry. 2004; 161:826–35. 
[PubMed: 15121647] 

[47]. de Salles Andrade JB, Ferreira FM, Suo C, Yucel M, Frydman I, Monteiro M, et al. An MRI 
Study of the Metabolic and Structural Abnormalities in Obsessive-Compulsive Disorder. 
Frontiers in human neuroscience. 2019; 13:186. [PubMed: 31333428] 

[48]. Hayasaka Y, Purgato M, Magni LR, Ogawa Y, Takeshima N, Cipriani A, et al. Dose equivalents 
of antidepressants: Evidence-based recommendations from randomized controlled trials. Journal 
of affective disorders. 2015; 180:179–84. [PubMed: 25911132] 

[49]. Stanford M, Mathias C, Dougherty D, Lake S, Anderson N, Patton J. Fifty years of the Barratt 
Impulsiveness Scale: An update and review. Personality and Individual Differences. 2009; 
47:385–95.

[50]. Malloy-Diniz F, de Paula J, Vasconcelos A, de Almondes K, Pessoa R, Faria L, et al. Normative 
data of the Barratt Impulsiveness Scale 11 (BIS-11) for Brazilian adults. Revista Brasileira de 
Psiquiatria. 2015; 37:245–8. [PubMed: 26376056] 

[51]. CANTAB®. [Cognitive assessment software]. 

[52]. Clark, L, Robbins, T. Decision makingThe Neuropsychology of Mental Illness. SJ, W, NB, A, C, 
P, editors. Cambridge: Cambridge University Press; 2009. 

[53]. Verbruggen F, Logan GD. Response inhibition in the stop-signal paradigm. Trends in cognitive 
sciences. 2008; 12:418–24. [PubMed: 18799345] 

[54]. Clark L, Robbins TW, Ersche KD, Sahakian BJ. Reflection impulsivity in current and former 
substance users. Biological psychiatry. 2006; 60:515–22. [PubMed: 16448627] 

[55]. DeVito EE, Blackwell AD, Clark L, Kent L, Dezsery AM, Turner DC, et al. Methylphenidate 
improves response inhibition but not reflection-impulsivity in children with attention deficit 
hyperactivity disorder (ADHD). Psychopharmacology. 2009; 202:531–9. [PubMed: 18818905] 

[56]. Luigjes J. Out of control: Losing oneself in compulsivity. Boxpress. 2015

[57]. APA. Diagnostic and Statistical Manual of Mental Disorders. 5th edition ed. Washington: DC: 
American Psychiatric Publishing; 2013. 

[58]. Whitney P, Jameson T, Hinson JM. Impulsiveness and executive control of working memory. 
Personality and Individual Differences. 2004; 37:417–28.

[59]. Mitchell SH. Measures of impulsivity in cigarette smokers and non-smokers. 
Psychopharmacology. 1999; 146:455–64. [PubMed: 10550496] 

[60]. de Mathis MA, Diniz JB, Hounie AG, Shavitt RG, Fossaluza V, Ferrao Y, et al. Trajectory in 
obsessive-compulsive disorder comorbidities. European neuropsychopharmacology : the journal 
of the European College of Neuropsychopharmacology. 2013; 23:594–601. [PubMed: 22921470] 

[61]. Brem S, Grunblatt E, Drechsler R, Riederer P, Walitza S. The neurobiological link between OCD 
and ADHD. Attention deficit and hyperactivity disorders. 2014; 6:175–202. [PubMed: 
25017045] 

[62]. Ziegler G, Hauser TU, Moutoussis M, Bullmore ET, Goodyer IM, Fonagy P, et al. Compulsivity 
and impulsivity traits linked to attenuated developmental frontostriatal myelination trajectories. 
Nature neuroscience. 2019; 22:992–9. [PubMed: 31086316] 

[63]. Dittrich WH, Johansen T. Cognitive deficits of executive functions and decision-making in 
obsessive-compulsive disorder. Scandinavian journal of psychology. 2013; 54:393–400. 
[PubMed: 23841985] 

[64]. Chamberlain SR, Fineberg NA, Menzies LA, Blackwell AD, Bullmore ET, Robbins TW, et al. 
Impaired cognitive flexibility and motor inhibition in unaffected first-degree relatives of patients 
with obsessive-compulsive disorder. The American journal of psychiatry. 2007; 164:335–8. 
[PubMed: 17267798] 

[65]. Cavedini P, Zorzi C, Baraldi C, Patrini S, Salomoni G, Bellodi L, et al. The somatic marker 
affecting decisional processes in obsessive-compulsive disorder. Cognitive neuropsychiatry. 
2012; 17:177–90. [PubMed: 21991936] 

Frydman et al. Page 12

Compr Psychiatry. Author manuscript; available in PMC 2020 March 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



[66]. da Rocha FF, Alvarenga NB, Malloy-Diniz L, Correa H. Decision-making impairment in 
obsessive-compulsive disorder as measured by the Iowa Gambling Task. Arquivos de neuro-
psiquiatria. 2011; 69:642–7. [PubMed: 21877034] 

[67]. Kim HW, Kang JI, Namkoong K, Jhung K, Ha RY, Kim SJ. Further evidence of a dissociation 
between decision-making under ambiguity and decision-making under risk in obsessive-
compulsive disorder. Journal of affective disorders. 2015; 176:118–24. [PubMed: 25704564] 

[68]. Drummond L, Boschen M, Cullimore J, Khan-Hameed A, White S, Ion R. Physical 
complications of severe, chronic obsessive-compulsive disorder: a comparison with general 
psychiatric inpatients. General Hospital Psychiatry. 2012; 34:618–25. [PubMed: 22459999] 

[69]. Chamberlain SR, Fineberg NA, Blackwell AD, Robbins TW, Sahakian BJ. Motor inhibition and 
cognitive flexibility in obsessive-compulsive disorder and trichotillomania. The American journal 
of psychiatry. 2006; 163:1282–4. [PubMed: 16816237] 

[70]. Carleton RN. Into the unknown: A review and synthesis of contemporary models involving 
uncertainty. Journal of anxiety disorders. 2016; 39:30–43. [PubMed: 26945765] 

[71]. Gillett CB, Bilek EL, Hanna GL, Fitzgerald KD. Intolerance of uncertainty in youth with 
obsessive-compulsive disorder and generalized anxiety disorder: A transdiagnostic construct with 
implications for phenomenology and treatment. Clinical psychology review. 2018; 60:100–8. 
[PubMed: 29426573] 

[72]. Bari A, Eagle DM, Mar AC, Robinson ES, Robbins TW. Dissociable effects of noradrenaline, 
dopamine, and serotonin uptake blockade on stop task performance in rats. Psychopharmacology. 
2009; 205:273–83. [PubMed: 19404616] 

[73]. Baarendse PJ, Winstanley CA, Vanderschuren LJ. Simultaneous blockade of dopamine and 
noradrenaline reuptake promotes disadvantageous decision making in a rat gambling task. 
Psychopharmacology. 2013; 225:719–31. [PubMed: 22968659] 

[74]. Crockett MJ, Clark L, Smillie LD, Robbins TW. The effects of acute tryptophan depletion on 
costly information sampling: impulsivity or aversive processing? Psychopharmacology. 2012; 
219:587–97. [PubMed: 22094531] 

[75]. Grados MA, Labuda MC, Riddle MA, Walkup JT. Obsessive-compulsive disorder in children and 
adolescents. International Review of Psychiatry. 1997; 9:83–98.

Frydman et al. Page 13

Compr Psychiatry. Author manuscript; available in PMC 2020 March 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Frydman et al. Page 14

Table 1
Antidepressants prescribed for the present sample and their corresponding dose.

Patient Drug Dose

1 Fluoxetine 60 mg

2 Fluoxetine 40 mg

3 Fluoxetine 40 mg

4 Fluoxetine 20 mg

5 Fluoxetine 20 mg

6 Sertraline 200 mg

7 Sertraline 200 mg

8 Sertraline 150 mg

9 Sertraline 100 mg

10 Sertraline 50 mg

11 Paroxetine 60 mg

12 Paroxetine 50 mg

13 Escitalopram 15 mg

14 Escitalopram 10 mg

15 Clomipramine 225 mg

16 Clomipramine 75 mg

17 Venlafaxine 375 mg
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Table 2
Socio-demographic, clinical features and cognitive impulsivity of obsessive-compulsive 
disorder vs. healthy control sample

OCD patients (SD); n=17 Control participants (SD); n=17 Statistical tests

Socio-demographic features

  Age 35.88 (13.13) 35.29 (10.84) t=.14; df=32.00; p=.88

  Gender (male) 14 (82.4%) 14 (82.4%) Fisher’s Exact test=1.0

  Education 14.47 (2.15) 14.76 (2.27) t=-3.87; df=32.00; p=.70

  IQ 99.26 (10.52) 93.67 (9.88) t=1.59; df=32.00; p=.12

  GAF 46.76 (8.46) 93.00 (6.60) t=-17.75; df=32.00; p<.0001

Severity of symptoms

OCI-R total 24.23 (11.33) 6.64 (6.33) t=5.58; df=25.10; p<.0001

  Checking 3.23 (3.23) 1.11 (1.49) Z=-2.27; p=.02

  Hoarding 2.29 (2.59) 1.11 (1.57) Z=-1.90; p=.05

  Neutralization 4.76 (4.56) .29 (.77) Z=-3.36; p=.001

  Obsessing 6.05 (3.61) 1.47 (2.12) Z=-3.66; p=.0002

  Ordering 4.35 (2.62) 2.17 (1.77) Z=-2.55; p=.01

  Washing 3.52 (4.20) .47 (.87) Z=-2.43; p=.01

BDI 14.29 (7.42) 4.18 (4.88) t=4.58; df=31.00; p<.0001

BIS

  Attention 18.82 (4.40) 15.29 (3.35) t=2.63; df=32; p=.01*

  Motor 17.41 (2.73) 16.58 (2.23) t=.96; df=32; p=.34

  Non-planning 25.35 (3.63) 23.64 (3.51) t=1.39; df=; p=.17

  Total 61.58 (8.52) 55.52 (6.32) t=2.35; df=32; p=.02*

YBOCS

  Obsessions 11.70 (3.23) ---

  Compulsions 12.35 (2.69) ---

  Total 24.05 (5.43) ---

OCD= Obsessive-Compulsive Disorder; GAF= Global Assessment of Functioning Scale; IQ= Intelligence Quotient; OCI-R= Obsessive-
Compulsive Inventory – Revised; BDI= Beck Depression Inventory; BIS= Barratt Impulsivity Scale; Y-BOCS= Yale-Brown Obsessive-Compulsive 
Symptom Scale.
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Table 3
Neurocognitive performances of obsessive-compulsive disorder patients vs. healthy 
control participants

OCD patients (n=17) Control participants (n=17) Statistical tests

Cambridge Gambling Task

  Overall proportion bet .44 (.13) .51 (.16) t=-1.21; df=32;

p=.23

  Quality of decision .85 (.19) .91 (.10) t=-1.13; df=32;

p=.26

  Risk adjustment 1.49 (1.42) 1.36 (1.57) Z=-.19;

p=.85

Stop Signal Task

  Mean correct reaction time on go trials 512.64 (120.90) 517.11 (145.52) t=-.09; df= 32;

p=.92

Information Sampling Task

  Mean number of box opened/trial

    W/fixed winning 15.52 (6.11) 16.14 (6.32) t=-.29; df=32;

p=.77

    W/decreasing winning 9.23 (3.70) 10.47 (4.66) t=-.85; df=32;

p=.39

OCD= Obsessive-Compulsive Disorder
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Table 4
Correlations between neuropsychological performance, depressive symptoms and doses of 
serotonin reuptake inhibitors.

BDI scores SRI scores

Cambridge Gambling Task

   Overall proportion bet r= -.41 r= -.16

p= .10 p= .53

   Quality of decision r= .26 r= .27

p= .30 p= .30

   Risk adjustment r= .25 r= .26

p= .32 p= .31

Stop Signal Task

   Mean correct reaction time on go trials r= -.01 r= .27

p= .97 p= .28

Information Sampling Task

   Mean number of box opened, fixed winning r= .07 r= .10

p= .77 p= .71

   Mean number of box opened, decreasing winning r= .48 r= .17

p= 0.05 p= .49

BDI: Beck Depression Inventory; SRI: Serotonin reuptake inhibitors.
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