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A B S T R A C T

Background: There is an ongoing debate regarding the role of impulsivity in obsessive-compulsive disorder 
(OCD). Impulsivity is a complex multidimensional construct, generally defined as the tendency to act without 
forethought. OCD, in contrast, is associated with preoccupation with the consequences of one's actions, harm and 
risk avoidance, and was posited to lie on the opposite end of a proposed impulsive-compulsive continuum. The 
aim of the present study was to conduct a systematic review and meta-analysis of studies comparing OCD and 
non-clinical controls on self-report measures of impulsivity.
Methods: Twenty-seven studies were subjected to analyses (NOCD = 1547). Separate meta-analyses were con
ducted on the total scores and the subscale scores of the impulsivity measures used in these studies, primarily the 
Barratt Impulsivity Scale (BIS).
Results: Results from the meta-analyses showed large effect sizes for the BIS Attention subscale (g = 0.83; 95 % CI 
= 0.61–1.06), medium effect size for the Nonplanning subscale (g = 0.41; 95 % CI = 0.29–0.53), and very small 
effect sizes for the Motor subscale (g = 0.17; 95 % CI = 0.02–0.32). These results were complemented by a 
systematic review, where most studies found significantly elevated attention impulsivity in OCD compared to 
controls, whereas only a minority of studies reported significantly elevated motor impulsivity.
Conclusion: OCD is not associated with elevated trait-level impulsivity. Inflated total BIS scores frequently result 
from high Attentional Impulsivity scores on this measure. In addition, individuals with OCD tend to inflate self- 
reported impulsivity. A pathway toward resolution of the controversy surrounding impulsivity in OCD would be 
to differentiate between trait and state impulsivity.

1. Introduction

Impulsivity is a complex and multidimensional psychological 
construct that is commonly defined as “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” (Moeller et al., 2001, p. 1784). Impulsivity is associated with 
constructs such as risk-taking, sensation seeking, and non-planning. 
Behavioral impulsivity, more specifically, is generally defined as a ten
dency toward actions without forethought that result in undesired 
negative outcomes. Elevated impulsivity is common in the general 
population and has been linked to a host of maladaptive behaviors, 
including excessive cellphone usage (Billieux et al., 2008), 

procrastination (Youzhi and Jing, 2009) and overeating (Loxton, 2018), 
as well as behaviors that harbor increased risk for negative outcomes 
such as cigarette smoking and drug use (Bloom et al., 2014; Moeller and 
Dougherty, 2002), reckless driving (Bıçaksız and Özkan, 2016), risky 
sexual behaviors (Dir et al., 2014) and gambling (Ioannidis et al., 2019).

In terms of its conceptualization, impulsivity was historically 
thought to be a unidimensional personality trait that was essentially 
equivalent to extraversion (Sharma et al., 2014). Later conceptualiza
tions of impulsivity viewed it as a more complex, multifactorial 
construct, which has led to the development of several measures of 
impulsivity, primarily the Barret Impulsiveness Scale (BIS; Barratt, 
1965). The BIS reflected the new multifaceted conceptualization by 
including three main factors: Motor Impulsivity, Nonplanning 
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Impulsivity, and Attention Impulsivity. The BIS quickly became the most 
widely accepted self-report measure of impulsivity, to the extent that it 
has been said to have “shaped the current conceptualization of impulsivity” 
(Stanford et al., 2009, p. 392). Quite early on, however, the BIS was 
subjected to significant criticism. Prominent scholars such as Eysenck 
and Eysenck (1977), for example, faulted the BIS and other contempo
rary measures of impulsivity for including arbitrary items, “some of 
which have only marginal relationships with acting on impulse” (p. 58). More 
recently, several systematic reviews indicated that most BIS factor an
alytic studies did not support the construct validity of the BIS, and 
specifically, that the Attention Impulsivity subscale is the BIS's most 
unstable factor, with many of its items loading on different factors 
(Sharma et al., 2014; Vasconcelos et al., 2012).

A notable shift in the conceptualization of impulsivity followed from 
the work of Whiteside and Lynam (2001). Their model was inspired by 
the ‘Big-5’ model of personality and resulted in four factors that the 
authors termed Urgency, (lack of) Premeditation, (lack of) Perseverance, 
and Sensation Seeking. This conceptualization led to the development of 
the Urgency-Premeditation-Perseverance-Sensation Seeking Scale 
(UPPS) Impulsive Behavior Scale (Whiteside and Lynam, 2001), but to 
this day, the BIS is overwhelmingly more commonly used than the UPPS 
or any other self-report measure of impulsivity (Stanford et al., 2009).

Importantly, the vast majority of research on impulsivity assesses 
trait impulsivity - an enduring and relatively stable personality charac
teristic (Huang et al., 2024). However, as with other underlying per
sonality traits, global trait impulsivity may not be a reliable predictor of 
a person's behavior in specific situations, as it assesses a person's typical 
behaviors (Halvorson et al., 2021). Because of that, state impulsivity, 
defined as “variable, momentary responses to contextual intrinsic and 
extrinsic triggers” (Nguyen et al., 2018, p. 67), is an essential comple
mentary construct. Unfortunately, there is a relative dearth of research 
on state impulsivity, particularly in the context of psychopathology, 
partly perhaps due to methodological challenges (Nguyen et al., 2018). 
Reflecting this bias in the field, we use the term “impulsivity” in this 
work to refer to trait impulsivity.

As noted above, elevated impulsivity is associated with symptoms of 
psychopathology and is known to play a major role in several person
ality disorders (Mungo et al., 2020; Turner et al., 2017), impulse control 
disorders (Sharma et al., 2014), attention deficit/hyperactivity and 
conduct-related disorders (Moeller et al., 2001), substance use disorders 
(Bornovalova et al., 2005), and bipolar and other affective disorders 
(Fields et al., 2021). However, the association between impulsivity and 
anxiety disorders is less clear, relatively understudied, and is subject to 
controversy (Del Carlo et al., 2012). Overall, research does not reveal 
elevated impulsivity in anxiety disorders (e.g., Kotov et al., 2010; 
Summerfeldt et al., 2004), and only a few studies found direct evidence 
for elevated impulsivity among individuals diagnosed with a primary 
anxiety disorder (e.g., Kashdan et al., 2009). Indeed, Barratt and col
leagues, who developed the BIS (Barratt, 1965), considered anxiety 
orthogonal to impulsivity. As opposed to impulsive behavior, anxiety 
disorders are associated with risk and harm avoidance, behavioral in
hibition, and need for safety (Zinbarg and Barlow, 1996).

In contrast to the limited research on anxiety disorders, impulsivity 
in obsessive-compulsive disorder (OCD) has been a subject of extensive 
research and controversy (Abramovitch and McKay, 2016). OCD is a 
relatively prevalent disorder (~1–1.5 %; Fawcett et al., 2020) that is 
characterized by intrusive unwanted thoughts (obsessions) that cause 
significant distress, and performance of behavioral or mental compul
sive rituals that are aimed at alleviating the distress caused by obsessions 
(American Psychiatric Association, 2022). Individuals diagnosed with 
OCD are also characterized by harm and risk avoidance, behavioral in
hibition, overthinking about the consequences of their actions, ‘patho
logical doubt’, intolerance to ambiguity, and fear of causing accidental 
harm (Abramowitz et al., 2009). Therefore, OCD can be characterized as 
a disorder of ‘pathological forethought’ and avoidance of behaviors that 
may accidentally result in negative consequences, which stands in direct 

contrast to the lack of forethought that characterizes impulsivity.
Despite this apparent phenomenological contrast, it has been pro

posed that OCD should be conceptualized as a condition characterized 
by impulsivity. This may have originally stemmed from the perception 
that individuals with OCD are unable to inhibit an impulsive urge to 
perform a compulsion. Furthermore, although impulsivity and 
compulsivity differ in terms of distinct neurobiological correlates 
(Hollander and Rosen, 2000), more recent research suggests that 
impulsive and compulsive brain circuits are interconnected and that 
some behaviors result from an interplay between the two (Fineberg 
et al., 2014). Based on this hypothesis, it has been posited that instead of 
lying on opposite ends of an impulsive-compulsive continuum 
(Hollander and Wong, 1995), OCD should be conceptualized as a dis
order of compulsivity and impulsivity (Clarke et al., 2024). Notably, 
these hypotheses focus largely on evidence from neuropsychological 
task performance (i.e., response inhibition/response cancellation) in 
OCD, rather than on evidence of behavioral impulsivity (for a critical 
review, see Abramovitch and Cooperman, 2015).

The research literature that does imply behavioral impulsivity in 
OCD is inconsistent and controversial (Abramovitch and McKay, 2016; 
Frydman et al., 2020). Most studies find comparable or even reduced 
behavioral impulsivity in OCD compared to controls (e.g., Benatti et al., 
2014; Kim and Grant, 2001; Lyoo et al., 1998; Martin et al., 2021; 
O'Connor et al., 2014; Sahmelikoglu Onur et al., 2016; Shoval et al., 
2006; Tavares and Gentil, 2007; Wu et al., 2006), and only a minority of 
studies find elevated self-reported behavioral impulsivity in OCD (e.g., 
Boisseau et al., 2012; Ettelt et al., 2007; Grassi et al., 2015; Sohn et al., 
2014; Tumkaya et al., 2021). A major issue at the core of this discrep
ancy pertains to the measurement of self-reported impulsivity. Most 
studies measure impulsivity using the BIS (Barratt, 1965; Patton et al., 
1995), which, as mentioned above, assesses three major domains of 
impulsivity, namely Motor Impulsivity, Nonplanning Impulsivity, and 
Attention Impulsivity. Whereas Motor Impulsivity refers to acting 
without forethought, and Nonplanning Impulsivity to orientation to
ward the present rather than the future, Attention Impulsivity gauges 
cognitive processes and control over one's thoughts, and not directly 
impulsive behavior (Vasconcelos et al., 2012). Indeed, attention impul
sivity is defined as the ability to control one's attention and thoughts 
(Stanford et al., 2009).

As OCD is associated with frequent distressing intrusive obsessive 
thoughts, it stands to reason that individuals with OCD would score 
significantly higher than controls on this domain, irrespective of being 
behaviorally impulsive or temperamentally inhibited. This issue has 
been raised by several researchers who have pointed out that in most 
studies that report elevated impulsivity in OCD, the elevated total BIS 
scores stem from a significant difference in Attention Impulsivity be
tween OCD and control participants, but largely comparable scores on 
Motor and Nonplanning Impulsivity (Abramovitch and McKay, 2016; 
Frydman et al., 2020; Summerfeldt et al., 2004).

To address this controversy, the aim of the present systematic review 
and meta-analysis is to examine behavioral impulsivity in OCD as 
compared to non-clinical control samples, as well as the differences 
between these populations on the three domains of the BIS, namely 
Nonplanning, Motor, and Attention. Specifically, we aimed to examine 
whether OCD is associated with a substantial elevation in self-reported 
behavioral impulsivity (i.e., acting upon an urge without forethought) 
compared to controls, or whether this elevation, particularly as 
measured by the BIS, stems primarily from higher ‘Attention Impul
sivity’ scores.

2. Methods

2.1. Search strategy

This report complies with the latest PRISMA guidelines (Page et al., 
2021), which are reported in the study and abstract checklists (see 
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Tables S1 and S2 under Supplementary Materials). The studies were 
identified by a systematic search of publications through October 2024. 
Our search included PubMed, PsycNet, and ISI Web of Science and the 
following search strategies were employed across all databases. All 
relevant subject headings and free text terms related to OCD and 
behavioral impulsivity were adopted, using the following search terms 
(the asterisk denotes truncation to capture grammatical variability): 
“obsessiv*, compulsiv*” with “impul*”, “behavioral impulsivity”, “ur
gency”, “positive urgency”, “premeditation”, and “sensation seeking”. 
Further studies were identified using the Similar Articles function of 
PubMed and the ISI Web of Science cited reference search. We also 
examined the references of the included studies for further relevant 
publications.

2.2. Search selection process

Titles and abstracts were independently screened by a reviewer 
(DFB) and the principal investigator (AA), following the inclusion and 
exclusion criteria outlined below. All initially selected studies were then 
examined independently by both. In case of disagreement, specific cases 
were discussed between the two researchers, and a consensus meeting 
was held to decide on study inclusion. The study selection process and 
reasons for exclusions are described in Fig. 1. A study was included if: (1) 
OCD was assessed using a valid and accepted instrument; (2) OCD 
participants were compared to a non-clinical control group; (3) the 
study assessed explicit self-reported impulsivity; (4) the study included 
adult participants (age > 18); and (5) the study was published in En
glish. Studies were excluded on the following grounds: (1) they were a 
review article, case study, or book chapter; (2) no valid instrument was 
used to diagnose OCD; (3) the OCD group was not specifically identified; 
(4) lack of a non-OCD control group; (5) “analogue” samples (i.e., non- 
clinical participants with high vs. low scorers on OCD symptoms); (6) 
behavioral impulsivity was assessed only indirectly (e.g., through the 
performance on neuropsychological tasks measuring inhibitory func
tion), with no explicit reporting of behavioral impulsivity.

2.3. Data extraction

Data extraction was performed by two reviewers (DFB and RD) and 
supervised by the principal investigator (AA) for errors. Data extracted 
from the included reviewed studies were: (1) publication year; (2) 
sample size; (3) age of OCD group; (4) age of healthy control group; (5) 
gender ratio; (6) years of education in both groups; (7) years of illness in 
OCD group; (8) age of OCD onset in OCD group; (9) comorbidities in 
OCD group; (10) pharmacologic treatment in OCD group; (11) the 
occurrence of anxiety or depressive symptoms in both groups; (12) the 
severity of OCD symptoms in OCD group; (13) the occurrence of OC 
symptoms in the healthy control group; (14) self-reported measures of 
behavioral impulsivity in both groups; (15) paradigm/task used to assess 
inhibitory functions in both groups. Table 1 lists the basic characteristics 
of the studies included in our analysis.

2.4. Data analysis

We analyzed the data using Comprehensive Meta-Analysis, Version 4 
(CMA; Borenstein et al., 2022). Hedges' g was used as the effect size 
measure. We calculated several main effects (differences between OCD 
and control participants). First, we calculated a global effect of self- 
reported impulsivity comprising all the self-report scales used in the 
studies, including the BIS, the UPPS (Whiteside and Lynam, 2001), the 
Impulsivity-Venturesomeness-Empathy Scale (IVE; Eysenck and 
Eysenck, 1978), Frontal Lobe Personality Scale (FLPS; Grace et al., 
1999), and Tridimensional Personality Questionnaire (TPQ; Cloninger 
et al., 1991). In addition, we calculated the effects separately for each 
subscale of the BIS, which was the most commonly used measure in the 
studies included in our review. All these effects were calculated using a 

random effect model, as recommended by Borenstein and his colleagues 
(Borenstein, 2019; Borenstein et al., 2009). In addition, we tested the 
statistical significance of the pair-wise differences between the effects 
associated with these three subscales, using a mixed-effect model. As 
these effects are correlated, and the size of these correlations affects the 
calculation of the differences between their corresponding effects, we 
estimated the intercorrelations between the three subscales based on 
three two large-scale studies (Reise et al., 2013; Stanford et al., 2009) 
and one medium-scale study (Kam et al., 2012) that reported those co
efficients (combined N = 2353). Based on these correlation coefficients, 
we calculated the SE of the differences, which were used for computing 
the Z-statistics for two dependent effect sizes (see Dunlap et al., 1996).

Finally, we followed the basic analysis with meta-regression pre
dicting the effects of each BIS subscale using OCD severity on the Yale- 
Brown Obsessive-Compulsive Scale (Y-BOCS) as a predictor. Unfortu
nately, the number of studies that reported Y-BOCS scores together with 
the subscales scores was too small (K = 11) to constitute a robust 
analysis, making any findings of this analysis tentative (Jenkins and 
Quintana-Ascencio, 2020). Other potential moderators were reported in 
even fewer studies, which hindered our ability to examine the potential 
sources of heterogeneity in effect sizes. Publication bias (Sterne et al., 
2001) was examined using funnel plots with the one-tailed Egger tests 
(Egger et al., 1997). The potential impact of such a bias on the results of 
the analysis was estimated using the Duval and Tweedie Trim and Fill 
method (Duval and Tweedie, 2000).

3. Results

3.1. Systematic review

Of the 281 studies included in this review, 23 studies (86 %) utilized 
the BIS, and 5 studies (18 %) utilized the UPPS Impulsive Behavior Scale 
(k = 2; Whiteside and Lynam, 2001), the Eysenck Impulsivity scale IVE 
(k = 1; Abramovitch et al., 2012), FLPS (k = 1), or the Tridimensional 
Personality Questionnaire (TPQ; k = 1; Cloninger et al., 1991). Analysis 
of these five studies indicated that only two sub-scores of these outcome 
measures, from two studies, were significantly higher in the OCD sample 
as compared to controls. One study found a significantly higher score on 
the FLPS Impulsivity score (Aycicegi et al., 2003). A second study using 
the UPPS subscale scores found that OCD participants scored higher than 
controls only on the Urgency subscale, but no differences were found on 
the Perseverance and Premeditation subscales (Parkes et al., 2019). In 
addition, no difference was found on any of the scales' total scores.

A summary of the results of the systematic review for the studies 
comparing OCD and controls on the BIS (k = 23) is presented in Table 2. 
As can be seen, there were some clear differences between the results 
pertaining to the three BIS subscales. While of the studies examining BIS- 
Attention (k = 18), 89 % reported significantly higher scores in OCD 
samples compared to controls, significant differences on the BIS-Motor 
(k = 17) were found only in 12 % of studies, and on the BIS- 
Nonplanning in 41 % of the studies (k = 17). In terms of the total BIS 
score (k = 19), significantly elevated scores in the OCD samples were 
reported in 63 % of the studies (k = 12). A similar picture emerged in 
considering only the studies that analyzed and reported both the BIS 
total and its subscale scores (k = 14). Of those, 86 % reported signifi
cantly elevated total BIS scores in OCD compared to controls. However, 
a breakdown of the BIS subscale indicated that 93 % found significantly 
elevated scores on the BIS-Attention, 50 % on the BIS-Nonplanning, and 
14 % on the BIS-Motor subscale. In addition, among those studies (k =
14), 43 % found significantly elevated scores in OCD compared to 

1 Although 28 studies were included in the systematic review, only 27 were 
available for meta-analysis. One study reported significant differences between 
BIS subscale scores, but the data required for meta-analysis were not provided 
in the manuscript and could not be obtained from the study authors.
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controls in only one of three subscales, and 57 % on two subscales. No 
study found significantly elevated scores in OCD compared to controls 
on all three BIS subscales. Taken together, these results suggest that the 
difference between OCD and controls in the BIS total score is largely 
driven by the difference on the BIS-Attention subscale. Importantly, the 
conclusions drawn from this systematic review should be interpreted 
with caution, given that many of the studies reviewed are underpow
ered. The meta-analysis that follows complements this descriptive re
view and provides a more comprehensive picture of the state of the field 
in terms of true effect sizes.

3.2. Meta analysis

3.2.1. Publication bias
We examined publication bias in the full dataset of studies that re

ported subjective impulsivity on any of the measures. An examination of 
the funnel plot (Fig. S1) did not suggest a small study effect (i.e., smaller 
studies reporting larger effects). Consistent with this impression, the 
Begg and Mazumdar rank correlation test (Begg and Mazumdar, 1994) 
was not statistically significant, with a Kendall's tau correlation coeffi
cient of 0.007 between sample size and effect size, p1-tailed = 0.481. 
Similarly, Egger's regression was also non-significant, t(23) = 0.347, p1- 

tailed = 0.366. In addition to this global analysis, we also examined the 
funnel plots for each of the BIS subscales. In contrast to the global 
analysis, the funnel plot for the Attention subscale (Fig. S2) was asym
metric in a way that strongly suggests a small study effect, with small- 
sample studies (with larger SEs) reporting larger effects than large- 
sample studies. This impression was supported by a significant Begg 
and Mazumdar rank correlation test, with a Kendall's tau correlation 
coefficient of 0.451 between studies' SEs and their effect size, p1-tailed =

0.009. Similarly, Egger's regression was significant, t(16) = 4.36, p1-tailed 
< 0.001. The funnel plot for the Motor subscale (Fig. S3) did not suggest 
a small study effect (Kendall's tau = 0.206, p1-tailed = 0.249; Egger's 
regression t(16) = 1.948, p1-tailed = 0.071), and the same was the case for 
the Non-planning subscale (Fig. S4; Kendall's tau = 0.118, p1-tailed =

0.510; Egger's regression t(15) = 0.291, p1-tailed = 0.775).

3.2.2. Global analysis across self-report measures of impulsivity
As explained above, we first analyzed the differences between OCD 

and control participants by combining all the measures' total scale scores 
(BIS, UPPS, IVE, TPQ, and FLPS) used in the 25 studies included in the 
meta-analysis that reported a total scale score. As noted above, we used 
the random effects model with Hedges' g as the effect size index. Overall, 
OCD participants had higher scores on this composite effect than control 
participants, g = 0.412, Z = 6.203, p < .001, 95 % CI: [0.282–0.542]. 
The Q-value was 63.348 with 24 degrees of freedom and p < .001, 
indicating a statistically significant heterogeneity of the true effect size 
across the 25 studies included in this analysis (See Fig. 2). Tau, the 
standard deviation of true effect sizes, was 0.247 in g units. The I2 sta
tistic was 62 %, indicating that 62 % of the variance in observed effects 
reflects variance in true effects rather than sampling error.2 Assuming a 
normal distribution of the g statistic, the prediction interval (which es
timates where the true effect falls in 95 % of all comparable populations; 
Higgins and Thompson, 2002) was [− 0.117–0.940].

Fig. 1. PRISMA flow diagram.

2 Note that I2 is often wrongly interpreted as a measure of heterogeneity, but 
its correct interpretation is the proportion of observed variance that reflects 
true effect variance (Borenstein, 2019).
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3.2.3. Analysis of BIS subscales

3.2.3.1. Attentional subscale. This analysis was based on 18 studies. 
Overall, OCD participants had higher scores on the Attentional subscale 
of the BIS than did control participants (g = 0.833, Z = 7.308, p < .001, 
95 % CI: [0.610–1.056]). As can be seen in Fig. 3, OCD participants had 
higher scores than control participants on this subscale in all the studies 
included in our analysis. The Q-statistic's value was 126.491 with 17 
degrees of freedom and p < .001, indicating a statistically significant 
heterogeneity of the true effect size across the 18 studies, and I2 was 
86.56 %. Tau, the standard deviation of true effect sizes, was 0.431 in g 
units. Finally, assuming a normal distribution of the g statistic, the 

prediction interval for this subscale was [− 0.133–1.779].

3.2.3.2. Motor subscale. This analysis was based on 17 studies. OCD 
participants scored significantly higher than control participants on this 
subscale (Fig. 4; g = 0.169, Z = 2.221, p = .026, 95 % CI: 
[0.020–0.318]). The Q-statistic was 53.758 with 16 degrees of freedom 
and p < .001, indicating a statistically significant heterogeneity of the 
true effect size across the 17 studies, and I2 was 70.237 %. Tau was 0.248 
in g units, and the prediction interval was [− 0.385–0.723].

3.2.3.3. BIS Nonplanning subscale. This analysis was based on 17 
studies. OCD participants had higher scores on the Nonplanning 

Table 1 
Characteristics of included studies.

OCD

Study Country OCD 
(n)

NCC 
(n)

Age, M 
(SD)

Sex, % 
female

YBOCS total score, 
M (SD)

% 
medicated

% with 
comorbidity

Impulsivity 
measure

Koenn et al. (2023) Germany 16 28 36.31 
(13.65)

37.5 % – – – BIS (S)

Namli et al. (2022) Turkey 88 90 30.50 65.6 % 21.90 (6.90) 100.0 % 0.0 % BIS (S)

Shan et al. (2022) China 89 42
30.99 
(10.32) 42.9 % 26.73 (4.81) 0.0 % – BIS (T + S)

Demartini et al. (2021) Italy 18 18
40.72 
(15.78) 50.0 % 15.94 (10.51) 100.0 % 22.2 % BIS (T)

Martin et al. (2021) France 25 24
30.52 
(9.84)

29.2 % 27.64 (7.37) 100.0 % – UPPS (T + S)

Tumkaya et al. (2021) Turkey 136 94 33.01 
(11.34)

64.9 % 20.83 (9.49) 89.0 % – BIS (T + S)

Xu et al. (2021) China 36 50
29.14 
(7.66) 46.0 % 28.28 (4.43) 0.0 % 0.0 % BIS (T + S)

Frydman et al. (2020) Brazil 17 17
35.88 
(13.13) 17.7 % 24.05 (5.43) 100.0 % – BIS (T + S)

Grassi et al. (2020) Italy 44 40 34.68 20.0 % 24.00 93.2 % 27.3 % BIS (T + S)

Tan and Koroglu (2020) Turkey 314 319 31.60 
(9.61)

41.0 % – – – BIS (T + S)

Parkes et al. (2019) Australia 34 39 32.34 
(9.26)

50.7 % – 59.0 % 0.0 % UPPS (T)

Martoni et al. (2018) Italy 68 68
34.70 
(10.80) 48.5 % – 86.8 % 14.7 % BIS (T + S)

Kim et al. (2017)
South 
Korea

24 26
25.00 
(5.70)

30.8 % 22.40 (6.90) 29.2 % – BIS (T)

Sahmelikoglu Onur et al. 
(2016)

Turkey 146 80 37.85 
(10.97)

47.5 % – 83.0 % 96.0 % BIS (T + S)

Grassi et al. (2015) Italy 38 39
36.29 
(12.73) 51.3 % 21.79 (6.48) 84.2 % 18.4 % BIS (T + S)

Benatti et al. (2014) Italy 75 70
41.62 
(10.78) 64.3 % – 100.0 % 64.0 % BIS (T + S)

O'Connor et al. (2014) Canada 82 38
38.24 
(12.78)

50.7 % 25.38 (7.08) – – BIS (T)

Sohn et al. (2014) South 
Korea

80 76 27.80 
(8.10)

34.2 % 21.70 (6.90) 97.5 % – BIS (T + S)

Abramovitch et al. (2012) Israel 30 30
31.95 
(7.86) 0.0 % – 56.6 % 80.0 % IVE (T)

Boisseau et al. (2012) USA 19 21
22.32 
(4.24) – 22.53 (3.92) 26.3 % 36.8 % BIS (T + S)

Hwang et al. (2012)
South 
Korea

18 33
25.20 
(6.00)

– 24.70 (5.20) – – BIS (S)

Chamberlain et al. (2007) UK 20 20 35.30 
(14.07)

– 20.40 (4.07) 80.0 % – BIS (T)

Ettelt et al. (2007) India 70 70
37.10 
(11.80) 61.0 % – – – BIS (T + S)

Tavares and Gentil (2007) Brazil 40 40 – – – – – BIS (T)

Summerfeldt et al. (2004) Canada 40 49
33.55 
(10.52)

– 24.32 (6.05) – – BIS (T + S)

Aycicegi et al. (2003) Turkey 16 15 34.30 
(11.10)

73.4 % – 62.5 % – FLPS (S)

Kim & Grant (2001) USA 41 40 41.80 
(14.20)

27.5 % – – – TPQ (S)

Stein et al. (1994)
South 
Africa 431 151 – – – – – BIS (S)

Note. OCD = obsessive-compulsive disorder; NCC = non-clinical controls; BIS = Barratt Impulsiveness Scale; UPPS = Impulsive Behavior Scale; IVE = Eysenck 
Impulsiveness Venturesomeness Empathy scale; TPQ = Tridimensional Personality Questionnaire; FLPS = Frontal Lobe Personality Scale; T = Total Score, S = Sub- 
scale Scores.
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subscale than did control participants, as depicted in Fig. 5 (g = 0.410, Z 
= 6.506, p < .001, 95 %, CI: [0.287, 0.534]). The Q-statistic was 35.922 
with 16 degrees of freedom and p = .003, again indicating a statistically 
significant heterogeneity of the true effect size across the 17 studies, and 
I2 was 55.459 %. Tau was 0.182 in g units, and the prediction interval 
was [0.0–0.82].

3.2.3.4. BIS total score. This analysis was based on 19 studies that re
ported the total BIS score means across groups. As seen in Fig. 6, OCD 
participants averaged overall higher mean scores compared to non- 
clinical controls (g = 0.448, Z = 5.502, p < .001, 95 % CI: 
[0.288–0.607]). The Q-value was 60.628 with 18 degrees of freedom 
and p < .001, suggesting a statistically significant heterogeneity of the 
true effect size across the 20 studies, and I2 was 70 %. Tau was 0.282 in g 
units, with the prediction interval being [− 0.172–1.068].

3.2.4. Comparing the effects of the BIS subscales
As explained above, we tested the pair-wise differences between the 

effect sizes associated with the three BIS subscales while accounting for 
their intercorrelations, which we pooled from three large studies. As 
seen in Table 3, the results of all these pairwise comparisons were sta
tistically significant.

3.2.5. Moderator analyses
Finally, we conducted a meta-regression analysis predicting the ef

fect size associated with each subscale from the Y-BOCS scores in the 11 
studies that reported these scores. No significant moderation effect was 
found for Y-BOCS scores across the BIS subscale and total score (all p- 
values > .4). As noted above, considering the small K and N and the 
relative homogeneity of the OCD sample, the interpretation of these 
findings should be considered tentative.

Table 2 
Significance found between OCD and controls on BIS total impulsivity and subscores by study 
(Koenn et al., 2023; Namli et al., 2022; Shan et al., 2022; Demartini et al., 2021; Tumkaya et al., 
2021; Xu et al., 2021; Frydman et al., 2020; Grassi et al., 2020; Tan and Koroglu, 2020; Martoni 
et al., 2018; Kim et al., 2017; Sahmelikoglu Onur et al., 2016; Grassi et al., 2015; Benatti et al., 2014; 
O'Connor et al., 2014; Sohn et al., 2014; Boisseauet al., 2012; Hwang et al., 2012; Chamberlain et al., 
2007; Tavares and Gentil, 2007; Summerfeldt et al., 2004; Stein et al., 1994).

Study Total Nonplanning Attention Motor

Koenn (2023) -- -- SIG --

Namli (2023) -- SIG SIG NS

Shan (2022) NS SIG SIG NS

Demartini (2021) NS -- -- --

Tumkaya (2021) SIG NS SIG SIG

Xu (2021) SIG SIG SIG NS

Frydman (2020) SIG NS SIG NS

Grassi (2020) SIG NS SIG NS

Tan (2020) SIG SIG SIG NS

Martoni (2018) SIG SIG NS NS

Kim (2017) SIG -- -- --

Sahmelikoglu (2016) NS NS SIG NS

Grassi (2015) SIG SIG SIG NS

Benatti (2014) SIG NS SIG NS

O'Connor (2014) NS -- -- --

Sohn (2014) SIG NS SIG SIG

Boisseau (2012) SIG SIG SIG NS

Hwang (2012) -- NS SIG NS

Chamberlain (2007) NS -- -- --

Ettelt (2007) NS NS SIG NS

Tavares & Gentil (2007) NS -- -- --

Summerfeldt (2004) SIG NS SIG NS

Stein (1994) -- NS NS NS

Total k 19 17 18 17

Percent Significant 63.2% 41.2% 88.9% 11.8%

Note: Significant results (denoted with SIG) indicates that OCD sample had elevated scores 
compared to non-clinical controls; Non-significant = NS; Not Assessed = (− -).
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4. Discussion

The present investigation aimed to conduct a systematic review and 
meta-analysis of impulsivity in OCD compared to non-psychiatric con
trols. Results of the systematic review indicated that most studies did not 
report significantly elevated scores on behavioral aspects of impulsivity 
in OCD compared to controls, whereas a large majority of studies 
examining ‘Attention Impulsivity’ did find significantly elevated scores 
in OCD, which in many cases led to significant differences between the 
groups on the BIS total scores as well. Notably, although many of the 
studies reviewed were underpowered, which requires caution in 

interpreting these data, results of the meta-analysis both corresponded 
with, and complemented, these findings. Across studies and measures, 
the overall effect size for impulsivity in OCD versus non-clinical controls 
was statistically significant but small in magnitude (g = 0.41). Among 
the studies utilizing the BIS, the effect size for the total BIS score was 
significant and medium in magnitude (g = 0.45). A meta-analysis of each 
of the BIS subscale scores (i.e., Motor Impulsivity, Nonplanning Impul
sivity, and Attention Impulsivity) shed light on the source of the overall 
effect size. Motor Impulsivity, reflecting behavioral impulsivity (actions 
without forethought), was associated with a very small, albeit statisti
cally significant, effect size (g = 0.18). A somewhat larger but still 

Fig. 2. Forest plot of all included studies providing total scale scores.

Fig. 3. Forest plot of BIS-attentional subscale.
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objectively small effect (according to Cohen, 1988) size was found for 
the Nonplanning subscale (i.e., preference for orientation toward the 
present rather than the future; g = 0.42). In contrast, a much different 
picture emerged in differentiating non-clinical controls and OCD sam
ples on the BIS Attention Impulsivity subscale (i.e., control over one's 
thoughts), which was associated with a large effect size (g = 0.80).

As elaborated upon in the introduction, there is a longstanding 
controversy regarding the role of impulsivity in OCD. One view con
ceptualizes impulsivity and compulsivity as lying on opposite ends of an 
impulsive-compulsive continuum (Hollander, 2005). This conceptuali
zation underlines several major differences between the constructs. 
First, compulsive behaviors are largely ego-dystonic, are performed in 
order to reduce anxiety, counteract perceived risk or avoid/prevent 
harm. In contrast, impulsive behaviors are ego-syntonic, associated with 
underestimation of the probability of harm, and result in an experience 
of pleasure, arousal, or immediate gratification (Hollander and Allen, 
2000; Stein et al., 1991). Second, there is ample evidence that 
compulsivity and impulsivity are associated with different neurobio
logical and neurochemical processes (Abramovitch et al., 2012; 

Hollander and Rosen, 2000). Third, research provides theoretical and 
empirical support for a lack of association between behavioral impul
sivity and anxiety (Gray, 1982). Indeed, as noted above, Barrett himself 
suggested that anxiety and impulsivity are orthogonal (Stanford et al., 
2009). As opposed to impulsivity, which is associated with risk-taking 
and disinhibition, anxiety and anxiety disorders are associated with 
harm avoidance, safety seeking, behavioral inhibition, and overall 
inhibited temperament (Zinbarg and Barlow, 1996). In fact, in the 
context of personality research, a large-scale meta-analysis found that 
disinhibition is not associated with anxiety disorders or with OCD 
(Kotov et al., 2010). This is further supported by findings that obsessive- 
compulsive symptoms in the general population are not associated with 
behavioral impulsivity (Abramovitch et al., 2015; Hudiburgh et al., 
2021), or with underperformance on inhibitory function tasks 
(Chamberlain et al., 2016). Finally, converging evidence from psycho
logical, neurobiological, neurocognitive, and genetic studies demon
strate a clear distinction between impulse control disorders and OCD 
(for a review, see Potenza et al., 2009).

Notwithstanding the above arguments, it has been suggested that 

Fig. 4. Forest plot of BIS-motor subscale.

Fig. 5. Forest plot of BIS-nonplanning subscale.
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OCD is a disorder of both impulsivity and compulsivity (Clarke et al., 
2024; Fineberg et al., 2014; Robbins et al., 2012). This body of research 
relies on the premise that OCD is associated with deficient inhibitory 
control because individuals with OCD experience repeated failures to 
inhibit engaging in compulsions (Chamberlain et al., 2005; Dalley et al., 
2011). In addition, the assertion of elevated impulsivity in OCD relies 
predominantly on findings of deficient performance in OCD, compared 
to non-clinical controls, on tasks of inhibitory functions (Chamberlain 
et al., 2005). Notably, a decade later, the same authors published 
another study designed to address the question of whether OCD is a 
disorder of impulsivity or compulsivity. Utilizing both neuropsycho
logical and psychological measures, they concluded that OCD is indeed a 
disorder of compulsivity and not impulsivity (Chamberlain et al., 2016).

Indeed, the hypothesis regarding OCD as a disorder or both impul
sivity and compulsivity encounters several difficulties. First, as echoed 
by our findings, in most studies that find overall elevated self-reported 
impulsivity on the BIS, the difference is largely driven by elevated 
scores on Attention Impulsivity (e.g., Frydman et al., 2020; Koenn et al., 
2023; Summerfeldt et al., 2004), which measures control over thoughts 
(for a review, see Stanford et al., 2009). Relatedly, the BIS-Attention 
Impulsivity subscale has been repeatedly criticized for its poor psycho
metric properties, including its conceptual and empirical association 
with behavioral impulsivity (Vasconcelos et al., 2012). Second, the 
phenomenology of compulsive rituals appears to be in direct opposition 
to the dynamics of impulsive behavior—generally defined as actions 
without forethought with negative consequences. In contrast, compul
sive rituals are often very deliberate, controlled, carefully executed, 
subject to specific rules, and performed in order to reduce the anxiety or 
distress that emanates from obsessions (Boyer and Liénard, 2006). In 
fact, rather than succumbing to impulsive urges, individuals with OCD 

can often postpone compulsive rituals (Likierman and Rachman, 1980; 
Rachman et al., 1976). Third, although individuals with OCD tend to 
underperform non-clinical controls on neurocognitive tasks of inhibitory 
functions, deficient performance on such tasks is not specific to OCD; it 
is found across most DSM disorders and considered transdiagnostic, as 
part of the proposed C Factor (Abramovitch et al., 2021). Finally, the 
ecological validity of neurocognitive tests, and specifically as it relates to 
inhibitory function, in predicting real-life behavioral impulsivity is poor 
across populations (Chaytor and Schmitter-Edgecombe, 2003; Hedge 
et al., 2020), as well as specifically in OCD (Sohn et al., 2014).

An additional point may aid in disentangling this controversy. It 
appears that this body of literature overlooks an important theoretical 
distinction between state and trait impulsivity (Summerfeldt et al., 
2004). Impulsiveness is thought to be a stable and pervasive trait-level 
cross-situational tendency (DeYoung and Reuter, 2016; Huang et al., 
2024). However, as noted by Summerfeldt et al. (2004), impulsivity can 
be regarded also as a state phenomenon (Halvorson et al., 2021), where 
“…‘impulsive’ is used also to describe a phenomenological state, reflecting the 
subjective experience of involuntariness, perhaps even reflexivity, associated 
with a specific act” (Summerfeldt et al., 2004, p. 549). It is plausible that 
OCD may be associated with some impulsive states (Lopez-Ibor, 1990), 
but not with trait impulsiveness. Unfortunately, as noted above, 
research into state-level (non-neurocognitive) impulsivity in OCD is 
currently lacking.

In this context, it is worthwhile to address the interplay between 
neurocognitive and self-reported impulsivity, particularly in the context 
of the state-trait distinction. Originally, neuropsychological tasks of 
inhibitory function were developed under the assumption that these 
tasks objectively assess an underlying personality trait by ‘bypassing’ 
subjective report, and that neurocognitive tests of inhibition are there
fore indicative of trait impulsivity (Cyders and Coskunpinar, 2011; 
Odum, 2011). Indeed, this has also been recently hypothesized in the 
context of OCD (Clarke et al., 2024). Results from a large-scale meta- 
analytic review of theoretical conceptualizations of impulsivity, how
ever, concluded that, unlike self-reported impulsivity measures, neuro
cognitive tasks of impulsivity may indicate state, rather than trait 
impulsivity (Sharma et al., 2014). Indeed, Sharma et al. (2014) found 
weak correlations between self-reported and neurocognitive measures 
of impulsivity. The authors offered two interpretations of these findings. 
First, they may confirm the hypothesis that the two types of assessment 

Fig. 6. Forest plot of BIS-total scores.

Table 3 
Comparing effects of BIS subscales.

Comparison Z p

Attentional vs. Motor 6.288 < 0.001
Attentional vs. Nonplanning 4.257 < 0.001
Motor vs. Nonplanning 2.668 0.008

Note: The effects sizes (Hedges' g) associated with each subscale are 0.802 for 
Attentional, 0.176 for Motor, and 0.420 for Nonplanning.
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differentially gauge state and trait impulsivity. Second, given the 
consensus that impulsivity is a complex multidimensional construct, the 
all-too-common use of single tasks that assess only one aspect of neu
rocognitive impulsivity is problematic. The authors compared this 
practice to utilizing only one subscale score from a self-report measure 
and ignoring the others. They also highlight the fact that whereas self- 
report measures are subject to rigorous psychometric evaluation, neu
rocognitive tests are not subject to the same level of scrutiny. For 
example, test-retest reliability is seldom rigorously assessed in neuro
cognitive tasks, and a study that did assess the test-retest reliability of 13 
neurocognitive tasks of impulsivity found it to be very low (Kindlon 
et al., 1995), lending further support to the notion that neurocognitive 
tasks of impulsivity/inhibition are largely state indicators. Sharma et al. 
(2014) concluded that a combination of several neurocognitive tasks 
together with self-report measures of impulsivity would provide a fuller 
picture of one's state and trait impulsivity.

Finally, assessment of impulsivity predominantly relies on self-report 
measures that are inherently susceptible to biases. As OCD is associated 
with an inflated sense of responsibility for harm, researchers have 
introduced the concept of ‘perceived impulsivity,’ referring to the ten
dency of individuals with OCD to overestimate their experienced and 
self-reported impulsivity (Abramovitch et al., 2012; Boisseau et al., 
2012; Cottraux and Gerard, 1998). This idea has been supported by 
research suggesting that individuals with OCD tend to describe them
selves as impulsive without objective justification (Frydman et al., 
2020). In the same vein, Abramovitch et al. (2012) found no difference 
on a self-report scale assessing behavioral impulsivity (IVE) between 
OCD and controls, but did find significantly elevated rates of responding 
positively to a questionnaire item “Are you an impulsive person?” among 
OCD (50 %) compared to controls (17 %). These findings suggest that 
among individuals with OCD, the threshold for feeling impulsive or ‘out 
of control’ may be relatively low, a possibility that should be directly 
addressed in future studies of self-reported impulsivity in OCD.

The present systematic review and meta-analysis has several 
strengths, including being the first quantitative systematic review of 
self-reported behavioral impulsivity in OCD, and the integration of a 
systematic review and meta-analysis that facilitates disentangling a 
standing controversy. At the same time, this study is not without limi
tations. First, the systematic review of the literature is descriptive, and 
the associated ‘vote count’ of significant results does not take into 
consideration that some studies were underpowered. This limitation 
notwithstanding, the difference between Motor and Attention Impul
sivity identified is substantial, and the results were substantiated by the 
meta-analysis. Second, some effect sizes were found to have significant 
heterogeneity. As mentioned in the Methods section, however, only 11 
studies included data permitting moderator analysis for symptom 
severity. The results of this analysis indicated no significant moderation 
effects, but due to the small K and N, these results should be considered 
tentative. Third, it is important to reiterate the inherent problem in 
relying on data derived from self-report measures, especially given that 
individuals with OCD tend to inflate self-reported behavioral impul
sivity. At the same time, reliance solely on more objective neurobio
logical and neurocognitive data to extrapolate to real-life behavioral 
impulsivity is at least as problematic in terms of ecological validity. To 
address this limitation, future studies should incorporate multidisci
plinary and multimodal examination of impulsivity in OCD. Another 
point concerns the interdependence between the BIS subscales. As 
described in the Analysis section, in comparing the effects between the 
BIS subscales, we estimated their interdependence based on the corre
sponding correlations reported in three large studies. An alternative way 
for dealing with the subscale interdependence, which was suggested by 
one of the reviewers of this manuscript, would be to use a multilevel 
meta-analysis. However, several sources suggest that such analysis may 
lead to biased estimates and larger Type I errors when the number of 
studies is small (Assink and Wibbelink, 2016; Van den Noortgate et al., 
2013; Van Den Noortgate and Onghena, 2003). Specifically, multi-level 

analyses are believed to require a minimum of 30 units (in the case of 
meta-analysis, studies; Kreft and De Leeuw, 1998; Van den Noortgate 
et al., 2013). Our review comprises only 17 studies that included all 
three subscales, which falls short of this requirement. As a final limita
tion, it should be acknowledged that the present study was not 
preregistered.

5. Conclusion

Taken together, the results of this systematic review and meta- 
analysis do not support the notion that OCD is characterized by 
elevated behavioral impulsivity compared with non-clinical controls. 
The notion that OCD is associated with trait impulsivity appears to stem 
from studies utilizing the BIS total scores, which tend to be higher in 
individuals with OCD. In the vast majority of cases, this elevation stems 
from highly elevated scores on the BIS Attentional Impulsivity subscale, 
which assesses the experience of deficient control over thoughts. Very 
little empirical evidence has supported significantly elevated trait-level 
behavioral impulsivity in OCD as compared to non-clinical controls, and 
the present study found that this construct was associated with a very 
small effect size. Future studies on impulsivity in OCD should focus on 
the difference between state and trait impulsivity, and the tendency of 
individuals with OCD to inflate self-reported impulsivity. Researchers 
should also steer clear of concluding about real-life behaviors from 
models based exclusively on neurocognitive test performance and brain 
activity, as both of these are not disorder-specific and have been found to 
have very poor ecological validity in predicting real-life behavioral 
impulsivity. Finally, in terms of the present study's clinical implications, 
we suggest that as psychological interventions for behavioral impul
sivity are remarkably different from first-line psychotherapy for OCD, 
caution should be exercised by clinicians in assessing impulsivity in their 
OCD clients.
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