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Abstract

Introduction—Impulsivity and compulsivity are important constructs, relevant to understanding 

behaviour in the general population, as well as in particular mental disorders (e.g. attention deficit 

hyperactivity disorder, obsessive-compulsive disorder). The current paper provides a narrative 

review of self-report impulsivity and compulsivity scales.

Methods—A literature search was conducted using the following terms: (“impulsivity” OR 

“compulsivity”) AND (“self-report” OR “questionnaire” OR “psychometric” OR “scale”).

Results—25 impulsive and 11 compulsive scales were identified, which varied considerably in 

psychometric properties, convenience, and validity. For impulsivity, the most commonly used 

scales were the BIS and the UPPS-P, whilst for compulsivity, the Padua Inventory was commonly 

used. The majority of compulsivity scales measured OCD symptoms (obsessions and 
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compulsions) rather than being trans-diagnostic or specific to compulsivity (as opposed to 

obsessions). Scales capable of overcoming these limitations were highlighted.

Discussion—This review provides clarity regarding relative advantages and disadvantages of 

different scales relevant to the measurement of impulsivity and compulsivity in many contexts. 

Areas for further research and refinement are highlighted.
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1 Introduction

Impulsivity and compulsivity are important concepts that are implicated in a number of 

recognised conditions, as well as being relevant to understanding day-to-day behaviour.They 

can be measured using various methodologies, but self-report questionnaires are potentially 

rapid to administer, can be undertaken without supervision, are often free or inexpensive, 

and can provide rich data (rather than a single outcome measure).In terms of measures of 

self-regulation, self-report measures were found to have higher reliability than cognitive 

tests (Enkavi et al., 2019).Impulsivity can be broadly defined as behaviours or actions that 

are inappropriate, premature, unduly thought out, and risky/hasty,leading to untoward 

outcomes (Evenden, 1999). Compulsivity can be broadly defined as a tendency towards 

repetitive, habitual actions, which an individual feels compelled to perform, and are repeated 

despite adverse consequences (for detailed discussion see Luigjes et al., 2019). Impulsive 

symptoms are included in the diagnostic criteria for a number of conditions in the 

Diagnostic and Statistical Manual Version 5 (DSM-5). One key example is attention-deficit 

hyperactivity disorder (ADHD), which affects 7% of children and 2.5% of adults (Thomas et 

al, 2015; Kessler et al, 2006), but others include borderline personality disorder and impulse 

control disorders. Compulsivity is an important component in a range of conditions, such as 

alcohol use disorder (Modell et al, 1992), anorexia nervosa (Godier & Park, 2014), 

trichotillomania and body dysmorphic disorder (Chamberlain et al, 2018; Ferrão et al, 2009), 

but the archetypal compulsive condition is regarded to be obsessive-compulsive disorder 

(OCD). OCD is the world’s fourth most common psychiatric disorder affecting between 2% 

and 3% of people (Brem et al, 2014). Clinically, disorders with impulsive and compulsive 

symptoms negatively affect quality of life, impairing professional, personal and social 

wellbeing (Hollander et al, 2016, Jain et al, 2017) and constitute a significant economic cost. 

For example, it was estimated that OCD cost $8.4 billion in the USA in 1990, while ADHD 

costs around $255 billion per year in the USA (DuPont et al, 1995; Doshi et al, 2012).

The diagnosis of mental health disorders is challenging due to the heterogeneity of 

phenotypes, potential comorbidities and the categorical boundaries for disorders (Robbins et 

al, 2012). At present, a categorical approach to diagnosis is used, whereby a minimum 

number of criteria for a given disorder must be met before diagnoses are made. Both the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-5) and the International 

Classification of Diseases 11th revision (ICD-11) adhere to a categorical approach, albeit 

acknowledging the potential utility of complementary dimensional approaches. Dimensional 
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approaches may offer advantages in terms of helping to understand, across conventionally 

separate disorders, common aetiological processes (e.g. in terms of genetics, or 

neurobiology), as well as in terms of identifying trans-diagnostic treatments and 

understanding treatment response or resistance across conditions. Potential value of the 

dimensional approach has been discussed in detail, for example in the context of the RDoC 

initiative (Cuthbert & Insel, 2013).Impulsivity and compulsivity are excellent candidates for 

dimensional modelling, as they are present in background populations but, in extreme forms, 

can be components in a number of clinical disorders, such as ADHD, OCD, substance use 

disorders and behavioural addictions (Chamberlain et al, 2019, Ioannidis et al, 2019, Brooks 

et al, 2017, Berlin and Hollander, 2014; Chambers & Potenza, 2003; Mestre-Bach et al, 

2020). Partly as a result of this, they have received growing research interest in recent years 

(Figure 1 and 2). Latent impulsivity and compulsivity phenotypes could be utilised, not only 

to inform and direct research, but also to identify people who are at risk of developing 

clinical disorders in the background, potentially leading to early, preventative interventions 

(Parkes et al, 2019; Tiego et al, 2018).

There are a number of ways to measure impulsivity and compulsivity. Within the current 

categorical system, diagnostic clinical interviews are used to identify impulsive and 

compulsive symptoms within specific disorders. Although widely used for clinical 

populations they are generally not appropriate for identifying subclinical levels of 

impulsivity and compulsivity within the general population. For example, for an individual 

who has compulsive tendencies but does not have formal OCD, a diagnostic interview for 

OCD (such as in the Mini International Neuropsychiatric Inventory, Sheehan et al, 1998), 

will generally yield “no” as the outcome measure; and completion of the gold standard 

symptom severity tool, the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS, Goodman et 

al, 1989) would yield “zero”, as high compulsivity would not necessarily lead to symptoms 

of OCD. The information provided by these measures rules out the disorder, but offers no 

useful information about dimensional, trans-diagnostic compulsivity, which could then be 

used for the purposes of scientific investigation or to inform the treatment of other current 

disorders.

This review will focus on self-report questionnaires as a way of measuring impulsivity and 

compulsivity dimensionally. Questionnaires can be cost-effective, quick to administer, and 

are the most widely used method of measuring these behavioural traits (Paulhus & Vazire, 

2007). They can be conducted in-person or remotely (i.e. via the Internet) and can provide 

information on experimentally unobserved behaviours. They have a major advantage over 

yes/no diagnostic interviews in that they can measure continuous constructs in normative 

samples as well as in clinical (and at-risk) populations. Cognitive tasks provide a different 

method of measuring distinct facets of impulsivity and compulsivity. Both methods (self-

report questionnaires and cognitive tasks) have their own strengths and weaknesses (Cyders 

& Coskunpinar, 2011), however, the scope of this review is limited to self-report measures 

(for existing reviews of cognitive measures see Bari and Robbins, 2013; van Timmeren et al, 

2018; Fineberg et al, 2014; Rochat et al, 2018; Hamilton et al, 2015a; Hamilton et al, 

2015b). Self-report questionnaires have been found to be more strongly related to overt 

behaviour than cognitive tests, at least when administered over the Internet (Eisenberg et al, 

2019).
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Extensive tiers of literature indicate that impulsivity and compulsivity are fundamentally 

linked to the structure and function of fronto-striatal brain circuitry, albeit typically 

considered at the level of specific disorders (e.g. OCD, ADHD) rather that trans-

diagnostically. Whereas the basal ganglia (especially putamen/caudate and nucleus 

accumbens) are thought to play a role in habit generation and propensity for reward-seeking, 

the cortices (especially frontal lobes) play a role in being able to exert top-down control over 

these urges and habits, in order to dampen down impulsive and compulsive tendencies 

(Graybiel & Rauch, 2000; Chamberlain et al., 2005; Arnsten & Rubia, 2012; Cortese et al., 

2012; Fineberg et al., 2014; Hu et al., 2017).

An important theoretical consideration is whether each type of impulsivity and compulsivity 

have distinct subdomains. Different researchers in diverse fields have proposed various 

subtypes of impulsivity – such as a tendency towards disinhibited motor responses (response 

disinhibition, also known as ‘impulsive action’), lack of persistence (i.e. excessive 

behavioural ‘switching’), or reward dysfunction (such as preference for more immediate 

rewards rather than a larger delayed reward, referred to as impulsive choice). Much of the 

background literature of relevance to the debate, including from pre-clinical work, is 

discussed in detail in Evenden et al. (1999). More recently, using a range of impulsivity 

measures in a large sample of young adults, the best fit structural model (of those 

considered) identified three types of impulsivity: impulsive action, impulsive choice, and 

impulsive personality (i.e. reflecting self-reported ability to regulate one’s own behavior) 

(MacKillop et al., 2016). To date, for the most part compulsivity has been considered to be a 

unitary concept when viewed trans-diagnostically, though relatively separable domains of 

compulsive symptoms exist for OCD, based on factor analyses: such as repetitive ordering/

counting versus hoarding versus cleaning (e.g. Stewart et al., 2008). However, factor 

analysis of latent symptom domains for OCD have yielded mixed findings with 

unacceptable model fit in some cases (Summerfeldt et al., 2001). Furthermore, many of 

these OCD symptom domain constructs have no or negligible relevance to other compulsive 

disorders – e.g. gambling disorder, or substance use disorders. Overall then, diverse sub-

components of impulsivity have been proposed whereas very little is known about sub-

components of compulsivity, in a trans-diagnostic sense. Accordingly, it is timely to 

consider the current state of the art in terms of self-report measurement tools. In turn, it is 

hoped this will lead to improved models of impulsivity and compulsivity; as well as 

understanding of their neurobiological and genetic substrates.

This paper aims to provide a useful overview of trans-diagnostic self-report measurement 

tools for impulsivity and compulsivity, within the framework of a narrative review. A range 

of self-report measures will be evaluated.A narrative review methodology was chosen for 

two reasons. Firstly, the heterogeneity and volume of literature, particularly on impulsivity, 

is vast and therefore a systematic review would be unwieldy and extremely lengthy. 

Secondly (and relatedly), narrative reviews allow literature to be distilled in a convenient 

form incorporating experts’ experiences in the field. This is important for fields that are 

nascent, such as trans-diagnostic compulsivity.
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2 Methods

A literature search was conducted in August 2020 using the PubMed database. The search 

string consisted of the following terms: (“impulsivity” OR “compulsivity”) AND (“self-

report” OR “questionnaire” OR “psychometric” OR “scale”). The search resulted in 3859 

articles.Key articles, books and reviews were identified and the reference lists screened for 

further relevant papers or additional scales. When a relevant questionnaire was identified, 

PubMed was again searched using the name and abbreviation of the identified questionnaire, 

for thoroughness.The most recent version of the questionnaire was included, unless previous 

versions were also in common use. Data papers were included if they were written in 

English, in a peer-reviewed journal, and described a questionnaire measuring impulsivity 

and/or compulsivity in a dimensional fashion.

Identified scales were then described in tabular summary form, in terms of their factor 

structure, validation studies, and the domains/types of impulsivity and compulsivity assessed 

according to the authors. Findings were then condensed into a convenient summary table 

that used a colour code to signal the extent of validation/quality (focusing on: internal 

consistency, test-retest reliability, factor structure, convenience, and availability for use). The 

items were coded as follows: for internal consistency, Cronbach’s alpha ≥0.90 was deemed 

good, ≥0.70 deemed acceptable, 0.65-0.69 deemed minimally acceptable, <0.65 deemed 

unacceptable (DeVillis, 1991). Internal consistency scores are included for subscales where 

these are widely used or recommended. For test-retest correlation coefficients: ≥0.70 

deemed acceptable, 0.6-0.7 deemed questionable, <0.5 deemed poor (Hays et al, 1993). For 

scale length, <20 items was deemed good, 20-30 items was deemed mid-length and >30 

items was deemed long. For factor analysis, exploratory factor analysis (EFA), followed by 

confirmatory factor analysis (CFA), completed on separate populations with no 

contradictory findings and supported by fit statistics was deemed to be good. Factor analysis 

completed, either one of CFA, EFA, PLS or two types completed on the same population 

was deemed to be minimally acceptable. An unclear or contradictory factor structure was 

deemed to be questionable.

3 Results

We found 25 self-report scales and subscales measuring an aspect of impulsivity. Table 1 

provides a list of scales, a general description and validation measures for each scale, as well 

as the type of impulsivity assessed according to the authors of the scale development papers.

A list of compulsivity self-report measures is shown in Table 2. Eleven compulsivity self-

report measures are presented with a general description and their validation information. 

Eight of these measures were developed specifically to measure symptoms of OCD 

according to the authors of the corresponding papers and are included because symptoms are 

assessed on a dimensional scale.Three scales sought to quantify compulsivity itself rather 

than measuring OCD symptoms.
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Table 3 summarises the validity, reliability and factor structure of the impulsivity and 

compulsivity self-report measures. Figure 3 lists the recommended measures for future 

studies. The findings are interpreted in the discussion.

4 Discussion

This review identified potential trans-diagnostic impulsivity and compulsivity self-report 

measures available in the literature. Figure 4 provides a working model of processes 

underlying these constructs based on this literature review. A number of self-report 

questionnaires for quantifying each construct were identified, with some being more relevant 

for identifying latent phenotypes than others. Questionnaires for the quantification of 

impulsivity were far more numerous than those for compulsivity. There may be a number of 

reasons for this. Impulsivity has so far received more research attention than compulsivity 

(Chamberlain et al, 2016), undoubtedly leading to more questionnaire development as 

further research is produced and definitions change. Furthermore, there is quite an extensive 

literature over at least 50 years concerning impulsivity and its facets (Rochat et al, 2018; 

MacKillop et al, 2016; Stanford et al, 2009). By contrast, even the idea of measuring 

compulsivity as a trans-diagnostic construct is relatively new (Chamberlain and Grant, 

2018).

In relation to the impulsivity questionnaires, although there has been some agreement that 

impulsivity is a valuable, multidimensional concept (MacKillop et al, 2016; Fineberg et al, 

2014), there is less consensus on underpinning domains. This is evident in the wide variety 

of approaches used by questionnaires identified in this review. For example, some authors 

include sensation seeking as a type of impulsivity (UPPS Impulsive Behaviour Scale (UPPS-

P)) whilst others believe this is a distinct but related concept (MacKillop et al, 2016).The 

concept of motor impulsivity (excess motoric activity) is also separated from other cognitive 

aspects by a number of questionnaires (e.g. Barratt Impulsivity Scale (BIS), Recent Rash 

Impulsivity Scale (RRIS), and Trait Rash Impulsivity Scale (TRIS)) but not by all (e.g. 

UPPS-P).

Given the evidence that impulsivity is multidimensional, we believe that future research 

should preferentially use scales designed to account for broader frameworks of the 

implicated composite domains. Scales such as the UPPS-P and the Short UPPS-P (S-UPPS) 

fit this criterion and evidence supports their 5-factor structures, with the benefit of the S-

UPPS being that it is shorter and more convenient. Nonetheless, these questionnaires would 

benefit from further evidence of factor structure and test-retest validation. A hierarchical 

model with three-higher order factors provided a good fit to data obtained from the S-UPPS-

P: 1) Emotion-Based Rash Action subsuming Negative and Positive Urgency consistent with 

‘Urgency’ theory (Cyders & Smith, 2008; Smith & Cyders, 2016); 2) Deficits in 

Conscientiousness, incorporating Lack of Perseverance and Lack of Premeditation, and 3) a 

distinct Sensation Seeking factor (Cyders et al., 2014).Additionally, both UPPS-P and S-

UPPS scales are easily accessible and free for research purposes and have demonstrated 

good internal consistency scores (Table 3). The BIS is the most widely used impulsivity 

scale identified herein and has also shown good internal consistency scores.However, the 

factor structure of the BIS has been somewhat inconsistent across studies and populations 
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(Table 1) and Steinberg et al. (2013) demonstrated in their study that most items of the 

BIS-11 fail to reliably measure a cohesive impulsivity construct. These authors have 

recommended the use of the 8-item BIS-Brief in place of the BIS-11.

Turning now to the compulsivity questionnaires identified in this review, it is noteworthy 

that the majority of these instruments specifically assess OCD symptoms – understandably 

so, since they were developed to explore OCD, not with the intention of measuring 

compulsivity trans-diagnostically. Of OCD dimensional questionnaires, the Padua Inventory, 

and Obsessive Compulsive Inventory-Revised (OCI-R), are sound options for OCD-related 

research in view of their psychometric and other properties. Of the two, the OCI-R is shorter 

and therefore more convenient. A revised version of the Padua, the Padua Inventory – 

Washington State University Revision (PI-WSUR), is also a good option for assessing OCD 

symptoms as it has demonstrated excellent reliability estimates in a recent meta-analysis, 

especially when considering total scores (Rubio-Aparicio et al, 2020).Such OCD-specific 

questionnaires are extremely useful for studying OCD dimensionally (both in clinical and 

general population settings), but cannot provide a truly trans-diagnostic measure of 

compulsivity for two reasons: first, they encompass obsessions as well as compulsions; 

second, they were never designed for the purposes of trans-diagnostic measurement: the 

questions were specifically designed to identify OCD symptoms.They also identify 

underlying factors of OCD symptoms – such as compulsive washing/checking, obsessive 

thoughts of self-harm, or contamination obsessions. These symptom domains are not 

generally relevant to the many other forms of compulsivity – e.g. gambling disorder, 

substance use disorder, or hair pulling disorder. By contrast, other questionnaires – 

specifically the Cambridge-Chicago Compulsive Trait Scale (CHI-T; Albertella, 

Chamberlain, Le Pelley et al, 2019) and Brief Assessment Tool for Compulsivity Associated 

Problems (BATCAP; Albertella, Le Pelley, Chamberlain et al, 2019) – were designed to 

assess compulsivity across disorders. Scores on the CHI-T show convergent validity against 

clinical instruments measuring different compulsive symptoms including gambling, OCD, 

and substance use disorder (across different types of substance) (Chamberlain & Grant, 

2018), whilst the BATCAP can be modified to suit different disorders of interest.The CHI-T 

and the BATCAP are recently developed and, like many of the scales discussed in this 

review, would benefit from further validation.

Whereas the underlying domains of impulsivity have been widely explored, the notion of 

teasing apart trans-diagnostic component underpinnings of compulsivity has received 

relatively little research attention. Initial factor analysis of the CHI-T suggested two factors: 

one relating to reward and the need for perfection, the other relating to anxiolytic/soothing 

features (Chamberlain & Grant, 2018). Recent analysis in a large sample of >40,000 

participants indicated three components as being important for CHI-T compulsivity: 

perfectionism, reward seeking, and habit (Hampshire et al., 2020).It should be noted that a 

number of other scales have been developed with a view to measuring habit, but not 

compulsivity per se (Ersche et al, 2017; Zmigrod et al, 2018; Verplanken and Orbell, 2003; 

Piquet-Pessoa et al, 2019). In the well-established neurobiological model, OCD is 

conceptualized as a habit disorder (involving excessive basal ganglia input and reduced top-

down control) (Graybiel and Rauch, 2000; Chamberlain and Menzies, 2009). Future work 

should test contributors to trans-diagnostic compulsivity (reward seeking, perfectionism, and 
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habit) at several levels: brain structure/function, psychological processes, and cognition. 

This may yield biological models akin to the earlier OCD model that can be applied across 

disorders.

Our review of the research literature revealed several deficient practices in determining the 

factorial structure of impulsivity and compulsivity questionnaires, which has contributed to 

the lack of clarity regarding the dimensionality of these constructs. First, PCA is not a 

recommended approach for uncovering the optimal latent structure of psychometric 

instruments (Costello & Osborne, 2005; Howard, 2018). PCA is a data reduction technique 

that confounds common and unique sources of variance in measured variables (i.e. item 

response variables), such that the results do not represent true factors (Howard, 2018). 

Second, when EFA has been used,scale items have been removed based on quite stringent, 

and somewhat arbitrary, empirical criteria (primary loadings >.5), where more lenient 

thresholds have been more recently recommended (Costello & Osborne, 2005; Hair, Black, 

Babin, & Anderson, 2014; Howard, 2018). Removal of items based solely on empirical 

criteria can also reduce the construct coverage of the scale or subscales leading to the 

'attenuation paradox', whereby the criterion-related validity of the instrument is 

compromised (Bandalos, 2018; Loevinger, 1954). Third, evidence of model misspecification 

in studies using CFA studies based on the chi square test statistic (i.e. χ2, p < .05) are 

routinely ignored, despite strong advice to the contrary (Barrett, 2007; Hayduk, Cummings, 

Boadu, Pazderka-Robinson, & Boulianne, 2007). Alternatively, researchers have referred to 

approximate fit indices, such as the root mean square error of approximation (RMSEA), 

comparative fit index (CFI), and standardised root mean residual (SRMR), to adjudge model 

fit. However, guidelines recommended against using decision rules based on arbitrary 

thresholds for approximate fit indices (Barrett, 2007; Hayduk et al., 2007; Kline, 2015).

We suggest that widespread evidence of model misspecification and inconsistency across 

studies reflects attempts to fit the data to independent clusters models. CFA using an 

independent clusters model (ICM) imposes unrealistic restrictions on model parameters by 

constraining non-target loadings and error covariances to zero (Marsh et al., 2010, 2014). 

These restrictions are potentially problematic in the current context because subscales 

measuring symptoms of psychopathology are likely to exhibit strong empirical overlap 

attributable to method variance, item characteristic, and item context effects (Podsakoff, 

MacKenzie, Lee, & Podsakoff, 2003). There are likely to be local item dependencies due to 

similar content/wording, as well as sample-specific systematic and random variance that 

leads to covariance between items. It is not uncommon for CFA-ICM models to provide a 

very poor fit to the data, even for established constructs, such as the Big Five personality 

traits (Marsh et al., 2010). We suggest that a more viable approach to modelling impulsivity 

and compulsivity questionnaire data is to use exploratory structural equation modelling 

(ESEM) and / or Bayesian SEM [BSEM] (Asparouhov & Muthén, 2009; Marsh et al., 

2014). ESEM represents a synthesis of exploratory and confirmatory factor analytic 

approaches, enabling evaluation of model fit whilst also accommodating item cross-loadings 

(Asparouhov & Muthén, 2009; Marsh et al., 2014). Bayesian SEM can accommodate item 

cross-loadings and error covariances through the specification of model priors (Muthen & 

Asparouhov, 2012; Zyphur & Oswald, 2013). BSEM is particularly useful for incorporating 

evidence from previous studies into the analytic procedure through specification of model 
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priors for factor loadings and factor covariances, which facilitates synthesis and evaluation 

of empirical evidence across independent studies (Muthen & Asparouhov, 2012; Zyphur & 

Oswald, 2013). Item response theory (IRT) is another approach that would be useful in the 

evaluation and refinement of impulsivity and compulsivity questionnaires (Edelen & Reeve, 

2007; Reise & Rodriguez, 2016). IRT involves the application of measurement models that 

enable the relation between item-level responses and the underlying construct to be 

evaluated at a group or individual level (Reise et al., 2005; Reise & Waller, 2009). Multi-

dimensional IRT has already been successfully applied to evaluation and refinement of the 

BIS-11, leading to development of the BIS-Brief (Steinberg et al., 2013).

This review brings to the fore several key questions: what is the relationship between self-

report (i.e. ‘subjective’) measures of impulsivity/compulsivity and so-termed ‘objective’ 

measures of clinical interview and cognitive tests? Can generalisations be made about the 

relative reliability of different types of measure? And, how do the subjective impulsivity/

compulsivity measures relate to well-being and brain imaging markers? Clearly, having high 

subjective levels of impulsivity and/or compulsivity does not necessarily mean that clinical 

interview diagnostic criteria for a given impulsive/compulsive disorder would be met. 

Logically, it would be unusual/rare to have low subjective levels of impulsivity/compulsivity 

but to have one or more related mental disorders (e.g. ADHD, OCD). One interpretation is 

that subjective ratings of impulsivity and compulsivity exist on dimensions or continua 

between the general population and people with mental disorders; those individuals with 

mental disorders are typically at the upper end of these continua on subjective rating scores. 

Viewed this way, dimensional subjective scores could reflect propensity to develop disorders 

at some point in life; i.e. candidate vulnerability markers. As such, broadly speaking we 

recommend the same self-report scales be used in general population studies as in clinical 

(i.e. patient) studies. That being said, more specialised additional scales can be useful in 

clinical settings, such as for screening of particular disorders, and establishing disease 

severity. In terms of the relationships between subjective measures and cognitive measures, 

these appear to operate at different levels. Studies indicate that self-report measures can be 

more sensitive to impulsive-compulsive pathologies than cognitive tests, both at the level of 

the general population, and in patient settings such as OCD (Eisenberg et al, 2019; Frydman 

et al., 2020). In a meta-analysis of 27 research papers, the relationship between self-report 

and cognitive measures of impulsivity was statistically significant but small (r=0.097) 

(Cyders & Coskunpinar, 2011). Thus, self-report and cognitive measures are relatively 

separate from each other, indicating that inclusion of both types can be helpful, in order to 

maximally understand the concepts. In terms of relative reliability, a recent excellent review 

found that self-report measures of self-regulation, overall, had higher test-retest reliability 

than behavioural measures (Enkavi et al., 2019). This was found to be attributable to higher 

between-subject variance for self-report measures versus task measures, and fits with the 

notion that self-report questionnaires capture relatively richer data. Note should be given 

though to the test-retest (and other properties) of specific scales and cognitive tests, when 

selecting them for studies.

In terms of well-being, latent phenotypes of impulsivity and compulsivity (constructed from 

a range of self-report, clinical, and cognitive measures) were significantly associated with 

worse quality of life in a general population sample of young adults (Chamberlain et al., 
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2018). Interestingly, some aspects of personality relevant to compulsivity may in fact have 

advantages in terms of resilience in the face of adversity, notably ‘conscientiousness’ and 

‘perfectionism’ (Chamberlain & Grant, 2019; Hampshire et al., 2020).

In terms of brain biology, impulsive and compulsive problems often co-present in the same 

individual, which may indicate some degree of common dysregulation of fronto-striatal 

circuitry. It has been previously suggested that impulsivity and compulsivity might constitute 

opposite ends of a single continuous dimension (Stein et al, 1993), but this has since been 

questioned as impulsivity and compulsivity commonly co-occur in the same individual 

(Chamberlain et al, 2018), share high familial overlap, and are both characterised by a 

subjective feeling of a “lack of control” (Fineberg et al, 2014).As can be seen in Table 1 and 

Table 2, rarely have both impulsivity and compulsivity been encapsulated within a single 

instrument. The exception to this is the Impulsive-Compulsive Behaviours Checklist (ICBC; 

Guo et al., 2017), which assesses for the presence of 33 impulsive and compulsive 

behaviours, with each behaviour rated from it never being a problem through to always 

being a problem. In recent work, it has been shown that responses on the ICBC were 

optimally explained by a bi-factor model, in which most of the explained variance (~70%) 

was accounted for by a general factor of ‘disinhibition’ with there being additional residual 

factors of ‘impulsivity’ and ‘compulsivity’. Such bi-factor modelling then yields 

dimensional scores for these factors. It has been shown that impulsivity and compulsivity, 

modelled thusly, have different antecedents longitudinally, such as parenting and childhood 

experiences of friendships (Chamberlain et al., 2019). In follow-up work, it was found that 

disinhibition was associated with reductions of cortical grey matter thickness, coupled with 

excessive intra-cortical myelination, indicative of disruptions of cortico-cortical 

communication tracts (Romero-Garcia et al., submitted 2019). Put differently, changes in 

cortical architecture (especially but not only in bilateral frontal cortices) statistically 

accounted for the expression of 33 impulsive and compulsive problems, indicating a 

common vulnerability marker for both types of symptoms trans-diagnostically.

This review highlights the importance of using appropriate self-report questionnaires to 

measure impulsivity and compulsivity. Using measures with demonstrable validity, 

reliability and structure will strengthen research findings, ultimately leading to a greater 

understanding of these tendencies, which are highly relevant for a range of disorders, but 

also to understanding day-to-day behaviour. Because self-report questionnaires yield 

stronger relationships to observed behaviour than cognitive measures (Eisenberg et al, 

2019), we highlight the importance that cognitive research also includes such self-report 

measures: questionnaires should not be viewed as alternatives to cognitive tests of 

impulsivity/compulsivity, nor vice versa. It should also be borne in mind that questionnaires 

and cognitive tasks also operate at different levels of measurement: understanding behaviour 

is likely to need different, complementary vantage points.

Although this is, to our knowledge, the only available narrative review to date surveying 

impulsive and compulsive self-report scales collectively, several limitations should be 

considered. Firstly, this is a narrative review rather than a systematic review. This approach 

was chosen due to the large heterogeneity of impulsivity and compulsivity definitions 

making systematic inclusion and exclusion of scales less attractive and potentially 
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introducing bias in the presented output; and also so that the experience of the authors could 

be used to distil the literature.The paper does include many of the core elements of a 

systematic review, including a clear search strategy and explicit criteria for inclusion and 

quality.Nonetheless, future work should consider undertaking systematic reviews in this 

field, and the limitations of a narrative approach should be noted. Secondly, we focused only 

on papers and measures written in English and did not explore grey literature. Thirdly, by 

necessity, some thresholds for determining questionnaire validation/quality were somewhat 

arbitrary, since no consensus exists on where to draw such limits, however, many of the 

metrics used (e.g. Cronbach’s alpha or test-retest coefficients) are well established. Our 

intent in taking this approach was to make the review maximally useful for readers by 

presenting a colour-coded overview of questionnaire properties. Lastly, our search criteria 

did not capture some types of scale, such as the Affective Reactivity Index (Stringaris et al., 

2012). Affective reactivity and emotional dysregulation are very relevant to impulsivity; and 

are to some extent captured by other scales such as the UPPS. Despite these limitations, this 

review offers a comprehensive and useful overview of the available impulsivity and 

compulsivity self-report measures.

Future research should focus on further validating existing questionnaires, especially recent 

questionnaires that have yielded promising biological findings but have not yet been fully 

validated, although it is important that validation of all questionnaires is continually revisited 

and updated where appropriate. Future studies should also focus on compulsivity research in 

more general terms as this review highlights the relative lack of relevant research in this 

area. We suggest that self-report impulsivity and compulsivity scales would benefit from 

inclusion in clinical trials, along with conventional outcome measures, with a view to 

identifying treatments capable of subverting a range of psychopathologies from current 

categorical classification systems. Such scales would also be beneficial to include in 

longitudinal cohort studies. We note that large-scale population longitudinal studies in 

psychiatry (e.g. Biobank, Neuroscience in Psychiatry Network [NSPN], ABCD) have 

typically not included trans-diagnostic self-report compulsivity measures, nor the gold-

standard self-report dimensional impulsivity measures.This is understandable given the lack 

of availability of such instruments until recently and to some extent lack of clarity regarding 

the most optimal measures. We hope this narrative review clearly signals suitable tools that 

should be included in these and other longitudinal studies. This is vital given the prevalence 

of impulsive and compulsive problems and disorders; evidence that such measures can 

predict clinical outcomes (e.g. Mallorquí-Bagué et al., 2018); and also given that not 

accounting for these concepts will confound other research areas. Finally, future work 

should further address common and distinct biological and genetic processes contributing to 

both impulsive and compulsive problems, ideally across a range of self-report scales 

recommended for use herein.

References

Abramowitz J, Deacon BJ, Wheaton MG. Assessment of Obsessive-Compulsive Symptom 
Dimensions: Development and Evaluation of the Dimensional Obsessive-Compulsive Scale. 
Psychological Assessment. 2010; doi: 10.1037/a0018260

Hook et al. Page 11

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Adjorlolo S, Asamoah E, Adu-Poku S. Predicting delinquency by self-reported impulsivity in 
adolescents in Ghana. Criminal Behaviour and Mental Health. 2018; 28(3):270–281. DOI: 10.1002/
cbm.2064 [PubMed: 29285817] 

Albertella L, Chamberlain SR, Le Pelley ME, Greenwood L-M, Lee RSC, Den Ouden L, Segrave RA, 
Grant JE, Yucel M. Compulsivity is measurable across distinct psychiatric symptom domains and is 
associated with familial risk and reward-related attentional capture. CNS Spectrums. 2019:1–8.

Albertella L, Le Pelley ME, Chamberlain SR, Westbrook F, Fontenelle LF, Segrave R, Lee R, Pearson 
D, Yücel M. Reward-related attentional capture is associated with severity of addictive and 
obsessive-compulsive behaviors. Psychol Addict Behav. 2019; 33:495–502. DOI: 10.1037/
adb0000484 [PubMed: 31219264] 

Allee-Smith PJ, Winters RR, Drake A, Joslin AK. Test Review: Barkley deficits in executive 
functioning scale (BDEFS). Journal of Psychoeducational Assessment. 2013; 31(1):80–83. DOI: 
10.1177/0734282912452651

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. Washington, 
DC: 2013. fifth

Antons S, Brand M. Trait and state impulsivity in males with tendency towards Internet-pornography-
use disorder. Addictive Behaviors. 2018; 79:171–177. DOI: 10.1016/j.addbeh.2017.12.029 
[PubMed: 29291508] 

Arnsten AF, Rubia K. Neurobiological circuits regulating attention, cognitive control, motivation and 
emotion: disruptions in neurodevelopmental psychiatric disorders. J Am Acad Child Adolesc 
Psychiatry. 2012; 51(4):356–67. [PubMed: 22449642] 

Asparouhov T, Muthén B. Exploratory Structural Equation Modeling. Structural equation modeling: a 
multidisciplinary journal. 2009; 16(3):397–438. DOI: 10.1080/10705510903008204

Ballon N, Brunault P, Cortese S. Sensation Seeking and Cocaine Dependence in Adults With Reported 
Childhood ADHD. Journal of Attention Disorders. 2015; 19(4):335–342. DOI: 
10.1177/1087054714543651 [PubMed: 25085652] 

Bandalos, DL. Measurement Theory and Applications for the Social Sciences (Methodology in the 
Social Sciences). 1st Ed. Guildford Press; 2018. 

Bari A, Robbins TW. Inhibition and impulsivity: behavioral and neural basis of response control. Prog 
Neurobiol. 2013; 108:44–79. [PubMed: 23856628] 

Barkley RA, Murphy KR. The nature of Executive Function (EF) deficits in daily life activities in 
adults with ADHD and their relationship to performance on EF tests. Journal of Psychopathology 
and Behavioral Assessment. 2011; 33(2):137–158. DOI: 10.1007/s10862-011-9217-x

Barrett P. Structural equation modelling: Adjudging model fit. Personality and Individual Differences. 
2007; 42(5):815–824. DOI: 10.1016/j.paid.2006.09.018

Berlin GS, Hollander E. Compulsivity, impulsivity, and the DSM-5 process. CNS Spectr. 2014; 
19(1):62–8. [PubMed: 24229702] 

Boisseau CL, Thompson-Brenner H, Caldwell-Harris C, Pratt E, Farchione T, Harrison Barlow D. 
Behavioral and cognitive impulsivity in obsessive-compulsive disorder and eating disorders. 
Psychiatry Res. 2012; 200(2-3):1062–1066. [PubMed: 22749228] 

Brooks SJ, Lochner C, Shoptaw S, Stein DJ. Using the research domain criteria (RDoC) to 
conceptualise impulsivity and compulsivity in relation to addiction. Prog Brain Res. 2014; 
235:177–218.

Brem S, Grunblatt E, Drechsler R, Riederer P, Walitza S. The neurobiological link between OCD and 
ADHD. Atten Defic Hyperact Disord. 2014; 6(3):175–202. [PubMed: 25017045] 

Burns GL, Keortge SG, Formea GM, Sternberger LG. Revision of the Padua Inventory of obsessive 
compulsive disorder symptoms: Distinctions between worry, obsessions, and compulsions. Behav 
Res Ther. 1996; 34:163–173. DOI: 10.1016/0005-7967(95)00035-6 [PubMed: 8741724] 

Butler GK, Montgomery AM. Impulsivity, risk-taking and recreational ‘ecstasy’ (MDMA) use. Drug 
Alcohol Depend. 2004; 76(1):55–62. [PubMed: 15380289] 

Caci H, Nadalet L, Bayle FJ, Robert P, Boyer P. Functional and dysfunctional impulsivity: contribution 
to the construct validity. Acta Psychiatrica Scandinavica. 2003; 107(1):34–40. DOI: 10.1034/
j.1600-0447.2003.01464.x [PubMed: 12558539] 

Hook et al. Page 12

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Carver CS, White TL. Behavioral inhibition, behavioral activation, and affective responses to 
impending reward and punishment: the BIS/BAS scales. Journal of Personality and Social 
Psychology. 1994; 67(2):319–333.

Chamberlain SR, Blackwell AD, Fineberg NA, Robbins TW, Sahakian BJ. The neuropsychology of 
obsessive-compulsive disorder: the importance of failures in cognitive and behavioural inhibition 
as candidate endophenotypic markers. Neurosci Biobehav Rev. 2005; 29(3):399–419. [PubMed: 
15820546] 

Chamberlain SR, Menzies L. Endophenotypes of obsessive-compulsive disorder: rationale, evidence 
and future potential. Expert Rev Neurother. 2009; 9(8):1133–46. [PubMed: 19673603] 

Chamberlain SR, Leppink EW, Redden SA, Grant JE. Are obsessive-compulsive symptoms impulsive, 
compulsive or both? Compr Psychiatry. 2016; 68:111–118. [PubMed: 27234191] 

Chamberlain SR, Redden SA, Leppink E, Grant JE. Problematic internet use in gamblers: Impact on 
clinical and cognitive measures. CNS Spectr. 2017; 22:495–503. DOI: 10.1017/
S1092852917000037 [PubMed: 28893336] 

Chamberlain SR, Grant JE. Initial validation of a transdiagnostic compulsivity questionnaire: The 
Cambridge-Chicago Compulsivity Trait Scale. CNS Spectr. 2018; 23:340–346. DOI: 10.1017/
S1092852918000810 [PubMed: 29730994] 

Chamberlain SR, Stochl J, Redden SA, Grant JE. Latent traits of impulsivity and compulsivity: toward 
dimensional psychiatry. Psychol Med. 2018; 48(5):810–821. [PubMed: 28805173] 

Chamberlain SR, Tiego J, Fontenelle LF, Hook R, Parkes L, Segrave R, Hauser TU, Dolan RJ, 
Goodyer IM, Bullmore E, Grant JE, Yucel M. Fractionation of impulsive and compulsive trans-
diagnostic phenotypes and their longitudinal associations. Aust N Z J Psychiatry. 2019; 53(9):896–
907. DOI: 10.1177/0004867419844325 [PubMed: 31001986] 

Chamberlain SR, Solly J, Hook R, Vaghi M, Robbins TW. Fineberg NA, Robbins TW. Cognitive 
inflexibility in OCD and related disorders. Future Trends In Obsessive-Compulsive and Related 
Disorders Research. 2020

Chamberlain SR, Grant JE. Grant JE, Pinto A, Chamberlain SR. Positive aspects of OCPD. Chapter in: 
Obsessive-Compulsive Personality Disorder. American Psychiatric Association. 2019:269–281.

Chambers RA, Potenza MN. Neurodevelopment, Impulsivity and Adolescent Gambling. Journal of 
Gambling Studies. 2003; 19(1):53–84. [PubMed: 12635540] 

Charles NE, Floyd PN, Barry CT. The Structure, Measurement Invariance, and External Validity of the 
Barratt Impulsiveness Scale–Brief in a Sample of At-Risk Adolescents. Assessment. 2019; doi: 
10.1177/1073191119872259

Claes L, Muehlenkamp J. The Relationship between the UPPS-P Impulsivity Dimensions and 
Nonsuicidal Self-Injury Characteristics in Male and Female High-School Students. Psychiatry 
Journal. 2013; 2013:1–5. DOI: 10.1155/2013/654847

Clark LA, Watson D, Reynolds S. Diagnosis and classification of psychopathology: Challenges to the 
current system and future directions. Annu Rev Psychol. 1995; 46:121–53. [PubMed: 7872729] 

Cloninger, CR. The Temperament and Character Inventory – Revised. St. Louis, MO: Center for 
Psychobiology of Personality. Washington University; Louis, MO: 1999. Available from C.R. 
Cloninger, Washington University School of Medicine, Department of Psychiatry, PO Box 8134, 
St, 63110

Cloninger CR, Przybeck TR, Svrakic DM. The Tridimensional Personality Questionnaire: U.S. 
Normative Data. Psychological Reports. 1991; 69(3):1047–1057. [PubMed: 1784653] 

Coccaro EF, Schmidt-Kaplan CA. Life history of impulsive behavior: Development and validation of a 
new questionnaire. Journal of Psychiatric Research. 2012; 46(3):346–352. DOI: 10.1016/
j.jpsychires.2011.11.008 [PubMed: 22212770] 

Cogswell A, Alloy LB, van Dulmen MHM, Fresco DM. A psychometric evaluation of behavioral 
inhibition and approach self-report measures. Personality and Individual Differences. 2006; 
40:1649–1658.

Cortese S, Kelly C, Chabernaud C, Proal E, Di Martino A, Milham MP, Castellanos FX. Toward 
systems neuroscience of ADHD: a meta-analysis of 55 fMRI studies. Am J Psychiatry. 2012; 
169(10):1038–55. [PubMed: 22983386] 

Hook et al. Page 13

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Costa, PT, , JrMcCrae, RR. The NEO Personality Inventory manual. Odessa, FL: Psychological 
Assessment Resources; 1985. 

Costello AB, Osborne Jason. Best Practices in Exploratory Factor Analysis: Four Recommendations 
for Getting the Most from Your Analysis. Practical Assessment, Research & Evaluation. 2005; 
10:1–9.

Coutlee CG, Politzer CS, Hoyle RH, Huettel SA. An Abbreviated Impulsiveness Scale (ABIS). 
Archives of Scientific Psychology. 2014; 2(1):1–12. DOI: 10.1037/arc0000005 [PubMed: 
26258000] 

Cui Y, Robinson JD, Engelmann JM, Lam CY, Minnix JA, Karam-Hage M, et al. Cinciripini PM. 
Reinforcement Sensitivity Underlying Treatment-Seeking Smokers’ Affect, Smoking 
Reinforcement Motives, and Affective Responses. Psychology of Addictive Behaviors. 2015; 
29(2):300–311. DOI: 10.1037/adb0000050 [PubMed: 25621416] 

Cuthbert BN, Insel TR. Toward the future of psychiatric diagnosis: the seven pillars of RDoC. BMC 
Med. 2013; 11:126. [PubMed: 23672542] 

Cyders MA, Smith GT. Mood-based rash action and its components: Positive and negative urgency. 
Personality and Individual Differences. 2007; 43(4):839–850. DOI: 10.1016/j.paid.2007.02.008

Cyders MA, Smith GT, Spillane NS, Fischer S, Annus AM, Peterson C. Integration of impulsivity and 
positive mood to predict risky behavior: Development and validation of a measure of positive 
urgency. Psychological Assessment. 2007; 19(1):107–118. DOI: 10.1037/1040-3590.19.1.107 
[PubMed: 17371126] 

Cyders MA, Smith GT. Emotion-based dispositions to rash action: Positive and negative urgency. 
Psychol Bull. 2008; 134(6):807–828. DOI: 10.1037/a0013341 [PubMed: 18954158] 

Cyders MA, Flory K, Rainer S, Smith GT. The role of personality dispositions to risky behavior in 
predicting first-year college drinking. Addiction. 2009; 104(2):193–202. DOI: 10.1111/
j.1360-0443.2008.02434.x [PubMed: 19149813] 

Cyders MA, Coskunpinar A. Measurement of constructs using self-report and behavioral lab tasks: Is 
there overlap in nomothetic span and construct representation for impulsivity? Clin Psychol Rev. 
2011; 31(6):965–982. DOI: 10.1016/j.cpr.2011.06.001 [PubMed: 21733491] 

Cyders MA, Littlefield AK, Coffey S, Karyadi KA. Examination of a short English version of the 
UPPS-P Impulsive Behavior Scale. Addictive Behaviors. 2014; 39(9):1372–1376. DOI: 10.1016/
j.addbeh.2014.02.013 [PubMed: 24636739] 

Dehili VM, Prevatt F, Coffman TP. An Analysis of the Barkley Deficits in Executive Functioning Scale 
in a College Population: Does It Predict Symptoms of ADHD Better Than a Visual-Search Task? J 
Atten Disord. 2017; 21(7):567–574. [PubMed: 24026813] 

DeVillis, RF. Scale Development Theory and Application. 4th Ed. California: SAGE Publications; 
1991. 

de Winter JCF, Dreger FA, Huang W, Miller A, Soccolich S, Ghanipoor Machiani S, Engstrom J. The 
relationship between the Driver Behavior Questionnaire, Sensation Seeking Scale, and recorded 
crashes: A brief comment on Martinussen et al. (2017) and new data from SHRP2. Accid Anal 
Prev. 2018; 118:54–56. DOI: 10.1016/j.aap.2018.05.016 [PubMed: 29870878] 

Dickman SJ. Functional and Dysfunctional Impulsivity: Personality and Cognitive Correlates. Journal 
of Personality and Social Psychology. 1990; 58(1):95–102. DOI: 10.1037/0022-3514.58.1.95 
[PubMed: 2308076] 

Doshi JA, Hodgkins P, Kahle J, Sikirica V, Cangelosi MJ, Setyawan J, Erder MH, Neumann PJ. 
Economic impact of childhood and adult attention-deficit/hyperactivity disorder in the United 
States. J Am Acad Child Adolesc Psychiatry. 2012; 51(10):990–1002. [PubMed: 23021476] 

Dugré JR, Giguére CÉ, Du Sert OP, Potvin S, Dumais A. The psychometric properties of a short 
UPPS-P impulsive behavior scale among psychiatric patients evaluated in an emergency setting. 
Frontiers in Psychiatry. 2019; 10(MAR)doi: 10.3389/fpsyt.2019.00139

Dunne EM, Cook RL, Ennis N. Non-planning Impulsivity But Not Behavioral Impulsivity is 
Associated with HIV Medication Non-adherence. AIDS and Behavior. 2019; 23(5):1297–1305. 
DOI: 10.1007/s10461-018-2278-z [PubMed: 30264205] 

DuPont RL, Rice DP, Shiraki S, Rowland CR. Economic costs of obsessive-compulsive disorder. Med 
Interface. 1995; 8(4):102–9.

Hook et al. Page 14

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Ebneter D, Latner J, Rosewall J, Chisholm A. Impulsivity in restrained eaters: Emotional and external 
eating are associated with attentional and motor impulsivity. Eating and Weight Disorders – 
Studies on Anorexia, Bulimia and Obesity. 2012; 17(1):62–65.

Edelen MO, Reeve BB. Applying item response theory (IRT) modelling to questionnaire development, 
evaluation, and refinement. Qual Life Res. 2007; 16(1):5–18. DOI: 10.1007/s11136-007-9198-0 
[PubMed: 17375372] 

Eisenberg IW, Bissett PG, Enkavi AZ, Li J, MacKinnon DP, Marsch LA, Poldrack RA. Uncovering the 
structure of self-regulation through data-driven ontology discovery. Nature Communications. 
2019; 10

Enkavi AZ, Eisenberg IW, Bissett PG, Mazza GL, MacKinnon DP, Marsch LA, Poldrack RA. Large-
scale analysis of test-retest reliabilities of self-regulation measures. Proc Natl Acad Sci U S A. 
2019; 116(12):5472–5477. [PubMed: 30842284] 

Ersche KD, Lim TV, Ward LHE, Robbins TW, Stochl J. Creature of Habit: A self-report measure of 
habitual routines and automatic tendencies in everyday life. Pers Individ Dif. 2017; 116:73–85. 
DOI: 10.1016/j.paid.2017.04.024 [PubMed: 28974825] 

Ersche KD, Ward LHE, Lim TV, Lumsden RJ, Sawiak SJ, Robbins TW, Stochl J. Impulsivity and 
compulsivity are differentially associated with automaticity and routine on the Creature of Habit 
Scale. Pers Individ Dif. 2019; 150doi: 10.1016/j.paid.2019.07.003

Evenden JL. Varieties of impulsivity. Psychopharmacology. 1999; 146:348–361. [PubMed: 10550486] 

Eysenck SBG, Pearson PR, Easting G, Allsopp JF. Age norms for impulsiveness, venturesomeness and 
empathy in adults. Personality and Individual Differences. 1985; 6(5):613–619. DOI: 
10.1016/0191-8869(85)90011-X

Farmer RF, Goldberg LR. A Psychometric Evaluation of the Revised Temperament and Character 
Inventory (TCI-R) and the TCI-140. Psychological Assessment. 2008; 20(3):281–291. DOI: 
10.1037/a0012934 [PubMed: 18778164] 

Ferrão YA, Euripedes M, Stein DJ. Tourette’s syndrome, trichotillomania, and obsessive-compulsive 
disorder: How closely are they related? Psychiatry Research. 2009; 170(1):32–42. [PubMed: 
19801170] 

Fields S, Edens JF, Smith ST, Rulseh A, Donnellan MB, Ruiz MA, et al. Douglas KS. Examining the 
psychometric properties of the Barratt Impulsiveness Scale-Brief Form in justice-involved 
samples. Psychological Assessment. 2015; 27(4):1211–1218. DOI: 10.1037/a0039109 [PubMed: 
25894703] 

Fineberg NA, Chamberlain SR, Goudriaan AE, Stein DJ, Vanderschuren LJ, Gillan CM, Shekar S, 
Gorwood PA, Voon V, Morein-Zaimr S, Denys D, Sahakian BJ, Moeller FG, Robbins TW, Potenza 
MN. New developments in human neurocognition: clinical, genetic and brain imaging correlates of 
impulsivity and compulsivity. CNS Spectr. 2014; 19(1):69–89. [PubMed: 24512640] 

Fineberg NA, Potenza MN, Chamberlain SR, Berlin HA, Menzies L, Bechara A, Sahakian BJ, 
Robbins TW, Bullmore ET, Hollander E. Probing compulsive and impulsive behaviors, from 
animal models to endophenotypes: A narrative review. Neuropsychopharmacology. 2010; doi: 
10.1038/npp.2009.185

Fineberg NA, Apergis-Schoute AM, Vaghi MM, Banca P, Gillan CM, Voon V, Chamberlain SR, Cinosi 
E, Reid J, Shahper S, Bullmore ET, Sahakian BJ, Robbins TW. Mapping Compulsivity in the 
DSM-5 Obsessive Compulsive and Related Disorders: Cognitive Domains, Neural Circuitry, and 
Treatment. Int J Neuropsychopharmacol. 2018; doi: 10.1093/ijnp/pyx088

Foa EB, Huppert JD, Leiberg S, Langner R, Kichic R, Hajcak G, Salkovskis PM. The obsessive-
compulsive inventory: Development and validation of a short version. Psychological Assessment. 
2002; 14(4):485–496. DOI: 10.1037/1040-3590.14.4.485 [PubMed: 12501574] 

Freund B, Steketee GS, Foa EB. Compulsive Activity Checklist (CAC): Psychometric analysis with 
obsessive-compulsive disorder. Behavioral Assessment. 1987; 9(1):67–79.

Gaher RM, Hahn AM, Shishido H, Simons JS, Gaster S. Associations between sensitivity to 
punishment, sensitivity to reward, and gambling. Addictive Behaviors. 2015; 42:180–184. DOI: 
10.1016/j.addbeh.2014.11.014 [PubMed: 25481451] 

Hook et al. Page 15

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Gillan CM, Robbins TW, Sahakian BJ, van den Heuvel OA, van Wingen G. The role of habit in 
compulsivity. Eur Neuropsychopharmacol. 2016; 26(5):828–840. DOI: 10.1016/
j.appet.2013.12.019 [PubMed: 26774661] 

Glashouwer KA, Bloot L, Veenstra EM, Franken IHA, de Jong PJ. Heightened sensitivity to 
punishment and reward in anorexia nervosa. Appetite. 2014; 75:97–102. DOI: 10.1016/
j.appet.2013.12.019 [PubMed: 24389241] 

Godier LR, Park RJ. Compulsivity in anorexia nervosa: A transdiagnostic concept. Front Psychol. 
2014; doi: 10.3389/fpsyg.2014.00778

Gonner S, Ecker W, Leonhart R. The Padua Inventory: Do Revisions Need Revision? Assessment. 
2010; 17(1):89–106. [PubMed: 19745211] 

Gonner S, Ecker W, Leonhart R, Limbacher K. Multidimensional assessment of OCD: Integration and 
revision of the Vancouver Obsessional-Compulsive Inventory and the Symmetry Ordering and 
Arranging Questionnaire. J Clin Psychol. 2010; 66(7):739–57. DOI: 10.1002/jclp.20690 [PubMed: 
20527054] 

Goodman WK, Price LH, Rasmussen SA, Mazure C. The Yale Brown Obsessive-Compulsive Scale: 
Development, use and reliability. Archives of General Psychiatry. 1989; 46:1006–1011. [PubMed: 
2684084] 

Graybiel AM, Rauch SL. Toward a Neurobiology of Obsessive-Compulsive Disorder. Neuron. 2000; 
28(2):343–347. [PubMed: 11144344] 

Guillem F, Bicu M, Semkovska M, Debruille JB. The dimensional symptom structure of schizophrenia 
and its association with temperament and character. Schizophr Res. 2002; 56(1-2):137–47. 
[PubMed: 12084428] 

Guo K, Youssef GJ, Dawson A, Parkes L, Oostermeijer S, López-Solà C, et al. Yücel M. A 
psychometric validation study of the Impulsive-Compulsive Behaviours Checklist: A 
transdiagnostic tool for addictive and compulsive behaviours. Addictive Behaviors. 2017; 67:26–
33. DOI: 10.1016/j.addbeh.2016.11.021 [PubMed: 27987424] 

Haden SC, Shiva A. A Comparison of Factor Structures of the Barratt Impulsiveness Scale in a 
Mentally Ill Forensic Inpatient Sample. International Journal of Forensic Mental Health. 2009; 
8(3):198–207. DOI: 10.1080/14999010903358920

Hair, JF, Black, WC, Babin, BJ, Anderson, RE. Multivariate Data Analysis. 7 th Edition. Pearson; 
2014. 

Hamilton KR, Mitchell MR, Wing VC, Balodis IM, Bickel WK, Fillmore M, et al. Moeller FG. Choice 
Impulsivity: Definitions, measurement issues, and clinical implications. Personality Disorders-
Theory Research and Treatment. 2015; 6:182–198. DOI: 10.1037/per0000099

Hamilton KR, Littlefield AK, Anastasio NC, Cunningham KA, Fink LHL, Wing VC, et al. Potenza 
MN. Rapid-Response Impulsivity: Definitions, Measurement Issues, and Clinical Implications. 
Personality Disorders-Theory Research and Treatment. 2015; 6(2):168–181. DOI: 10.1037/
per0000100

Hampshire A, Hellyer P, Soreq E, Mehta MA, Ioannidis K, Trender W, Grant JE, Chamberlain SR. 
Dimensions and modulators of behavioural and mental-health changes during the Covid-19 
pandemic: an N=343,017 study. 2020; Online archive (prior to peer review). doi: 
10.1101/2020.06.18.20134635v2

Hays RD, Anderson R, Revicki D. Psychometric considerations in evaluating health-related quality of 
life measures. Qual Life Res. 1993; 2:441–449. DOI: 10.1007/BF00422218 [PubMed: 8161978] 

Haynes CA, Miles JNV, Clements K. A confirmatory factor analysis of two models of sensation 
seeking. Personality and Individual Differences. 2000; 29:823–839.

Hayduk L, Cummings G, Boadu K, Pazderka-Robinson H, Boulianne S. Testing! Testing! One, two, 
three-Testing the theory in structural equation models! Personality and Individual Differences. 
2007; 42(5):841–850. DOI: 10.1016/j.paid.2006.10.001

Hesselmark E, Eriksson JM, Westerlund J, Bejerot S. Autism Spectrum Disorders and Self-Reports: 
Testing Validity and Reliability Using the NEO-PI-R. J Autism Dev Disord. 2015; 45(5):1156–66. 
DOI: 10.1007/s10803-014-2275-7 [PubMed: 25326256] 

Hoffmann H. Personality Changes of Hospitalized Alcoholics After Treatment1. Psychological 
Reports. 1971

Hook et al. Page 16

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Hollander E, Doernberg E, Shavitt R, Waterman RJ, Soreni N, Veltman DJ, Sahakian BJ, Fineberg NA. 
The cost and impact of compulsivity: A research perspective. Eur Neuropsychopharmacol. 2016; 
26(5):800–9. [PubMed: 27235690] 

Howard P, Apley DW, Runger G. Distinct Variation Pattern Discovery Using Alternating Nonlinear 
Principal Component Analysis. IEEE Trans Neural Netw Learn Syst. 2018; 29(1):156–166. 
[PubMed: 27810837] 

Hoyle RH, Stephenson MT, Palmgreen P, Lorch EP, Donohew RL. Reliability and validity of a brief 
measure of sensation seeking. Pers Individ Dif. 2002; 32:401–14.

Hu X, Du M, Chen L, Li L, Zhou M, Zhang L, Liu Q, Lu L, Mreedha K, Huang X, Gong Q. Meta-
analytic investigations of common and distinct grey matter alterations in youths and adults with 
obsessive-compulsive disorder. Neurosci Biobehav Rev. 2017; 78:91–103. [PubMed: 28442404] 

Ioannidis K, Hook R, Wickham K, Grant JE, Chamberlain SR. Impulsivity in Gambling Disorder and 
problem gambling: a meta-analysis. Neuropsychopharmacology. 2019; 44(8):1354–1361. 
[PubMed: 30986818] 

Ireland JL, Archer JA. Impulsivity among adult prisoners: A confirmatory factor analysis study of the 
Barratt Impulsivity Scale. Personality and Individual Differences. 2008; 45(4):286–292. DOI: 
10.1016/j.paid.2008.04.012

Jackson, DN. Personality Research Form manual (3rd ed). Port Huron, MI: Research Psychologists 
Press; 1984. 

Jain R, Jain S, Montano CB. Addressing diagnosis and treatment gaps in adults with attention-deficit/
hyperactivity disorder. Prim Care Companion CNS Disord. 2017; 19(5)

Kamradt JM, Ullsperger JM, Nikolas MA. Executive function assessment and adult attention-deficit/
hyperactivity disorder: tasks versus ratings on the Barkley deficits in executive functioning scale. 
Psychol Assess. 2014; 26(4):1095–105. [PubMed: 24885846] 

Kamradt JM, Nikolas MA, Burns GL, Garner AA, Jarrett MA, Luebbe AM, Becker SP. Barkley 
Deficits in Executive Functioning Scale (BDEFS): Validation in a Large Multisite College 
Sample. Assessment. 2019; doi: 10.1177/1073191119869823

Kessler RC, Adler L, Berkley R, Biederman J, Conners CK, Demler O, Faraone SV, Greenhill LL, 
Howes MJ, Secnik K, Spencer T, Ustun TB, Walters EE, Zaslavsky AM. The prevalence and 
correlates of adult ADHD in the United States: Results from the National Comorbidity Survey 
Replication. Am J Psychiatry. 2006; 163:716–723. DOI: 10.1176/ajp.2006.163.4.716 [PubMed: 
16585449] 

Kline, RB. Methodology in the social sciencesPrinciples and practice of structural equation modelling 
(4th ed). Guilford Press; 2016. 

Kristof Z, Kresznerits S, Olah M, Gyollai A, Lukacs-Miszler K, Halmai T, et al. Gonda X. 
Mentalization and empathy as predictors of violence in schizophrenic patients: Comparison with 
nonviolent schizophrenic patients, violent controls and nonviolent controls. Psychiatry Research. 
2018; 268:198–205. DOI: 10.1016/j.psychres.2018.07.021 [PubMed: 30048885] 

Kyrios M, Bhar S, Wade D. The assessment of obsessive-compulsive phenomena: Psychometric and 
normative data on the Padua Inventory from an Australian non-clinical student sample. 
Behaviour Research and Therapy. 1996; 34(1):85–95. DOI: 10.1016/0005-7967(95)00039-Z 
[PubMed: 8561768] 

Leppink EW, Redden SA, Grant JE. Impulsivity and gambling: A complex clinical association across 
three measures. Am J Addict. 2016; 25(2):138–44. DOI: 10.1111/ajad.12341 [PubMed: 
26848551] 

Loas G, Verrier A, Flament MF, Perez-Diaz F, Corcos M, Halfon O, Lang F, Bizouard P, Venisse JL, 
Guelfi JD, Jeammet P. Factorial structure of the Sensation-Seeking Scale-Form V: confirmatory 
factorial analyses in nonclinical and clinical samples. Can J Psychiatry. 2001; 46(9):850–5. DOI: 
10.1177/070674370104600910 [PubMed: 11761638] 

Loevinger J. Effect of distortions of measurement on item selection. Educational and Psychological 
Measurement. 1954; 14:441–448. DOI: 10.1177/001316445401400301

Luigjes J, Lorenzetti V, de Haan S, Youssef GJ, Murawski C, Sjoerds Z, van den Brink W, Denys D, 
Fontenelle LF, Yücel M. Defining Compulsive Behavior. Neuropsychol Rev. 2019; doi: 10.1007/
s11065-019-09404-9

Hook et al. Page 17

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Lynam, DR, Whiteside, SP, Smith, GT, Cyders, MA. West Lafayette, IN: Purdue University; 2006. The 
UPPS-P: Assessing five personality pathways to impulsive behavior. Unpublished report

Mallorquí-Bagué N, Mestre-Bach G, Lozano-Madrid M, Fernandez-Aranda F, Granero R, Vintró 
Alcaraz C, Del Pino-Gutiérrez A, Steward T, Gómez-Peña M, Aymamí N, Mena-Moreno T, 
Menchón JM, Jiménez-Murcia S. Trait impulsivity and cognitive domains involving impulsivity 
and compulsivity as predictors of gambling disorder treatment response. Addict Behav. 2008; 
87:169–176.

Maack CW, Ebesutani C. A re-examination of the BIS/BAS scales: Evidence for BIS and BAS as 
unidimensional scales. Int J Methods Psychiatr Res. 2018; 27(2):1612.

MacKillop J, Weafer J, C, Gray J, Oshri A, Palmer A, de Wit H. The latent structure of impulsivity: 
impulsive choice, impulsive action, and impulsive personality traits. Psychopharmacology (Berl). 
2016; 233:3361–3370. DOI: 10.1007/s00213-016-4372-0 [PubMed: 27449350] 

Marsh HW, Lüdtke O, Muthén B, Asparouhov T, Morin AJS, Trautwein U, Nagengast B. A new look 
at the big five factor structure through exploratory structural equation modelling. Psychological 
Assessment. 2010; 22:471–491. [PubMed: 20822261] 

Marsh HW, Morin AJS, Parker PD, Kaur G. Exploratory structural equation modeling: An integration 
of the best features of exploratory and confirmatory factor analysis. Annual Review of Clinical 
Psychology. 2014; 10(1):85–110. DOI: 10.1146/annurev-clinpsy-032813-153700

Mataix-Cols D, Conceição do Rosario-Campos M, Leckman JF. Reviews and Overviews A 
Multidimensional Model of Obsessive-Compulsive Disorder. Am J Psychiatry. 2005

Mathias CW, Stanford MS, Liang Y, Goros M, Charles NE, Sheftall AH, Mullen J, Hill-Kapturczak N, 
Acheson A, Olvera RL, Dougherty DM. A test of the psychometric characteristics of the BIS-
Brief among three groups of youth. Psychol Assess. 2018; 30(7):847–856. DOI: 10.1037/
pas0000531 [PubMed: 29431454] 

Mayhew MJ, Powell JH. The development of a brief self-report questionnaire to measure ‘recent’ rash 
impulsivity: a preliminary investigation of its validity and association with recent alcohol 
consumption. Addict Behav. 2014; 39(11):1597–605. [PubMed: 24837082] 

McCarty KN, Morris DH, Hatz LE, McCarthy DM. Differential Associations of UPPS-P Impulsivity 
Traits with Alcohol Problems. J Stud Alcohol Drugs. 2017; 78(4):617–622. [PubMed: 28728644] 

McCarthy DE, Bold KW, Minami H, Yeh VM, Rutten E, Nadkarni SG, Chapman GB. Reliability and 
validity of measures of impulsive choice and impulsive action in smokers trying to quit. 
Experimental and Clinical Psychopharmacology. 2016; 24(2):120–130. DOI: 10.1037/
pha0000061 [PubMed: 26751623] 

MacDonald AM, De Silva P. The assessment of obsessionality using the Padua inventory: Its validity 
in a British non-clinical sample. Pers Individ Dif. 1999; 27:1027–1046. DOI: 10.1016/
S0191-8869(99)00036-7

McFarland BR, Shankman SA, Tenke CE, Bruder GE, Klein DN. Behavioral activation system deficits 
predict the six-month course of depression. Journal of Affective Disorders. 2006; 91(2–3):229–
234. DOI: 10.1016/j.jad.2006.01.012 [PubMed: 16487598] 

Mestre-Bach G, Steward T, Granero R, Fernández-Aranda F, Mena-Moreno T, Vintró-Alcaraz C, 
Lozano-Madrid M, Menchón JM, Potenza MN, Jiménez-Murcia S. Dimensions of Impulsivity in 
Gambling Disorder. Scientific Reports. 2020; 10(1)

Meule A, Mayerhofer M, Grundel T, Berker J, Beck Teran C, Platte P. Half-Year Retest-Reliability of 
the Barratt Impulsiveness Scale-Short Form (BIS-15). SAGE Open. 2015; :1–3. DOI: 
10.1177/2158244015576548

Meule A, de Zwaan M, Muller A. Attentional and motor impulsivity interactively predict ‘food 
addiction’ in obese individuals. Compr Psychiatry. 2017; 72:83–87. [PubMed: 27768944] 

Modell JG, Glaser FB, Cyr L, Mountz JM. Obsessive and Compulsive Characteristics of Craving for 
Alcohol in Alcohol Abuse and Dependence. Alcohol Clin Exp Res. 1992; 16:272–274. DOI: 
10.1111/j.1530-0277.1992.tb01375.x [PubMed: 1590549] 

Morean ME, DeMartini KS, Leeman RF, Pearlson GD, Anticevic A, Krishnan-Sarin S, Krystal JH, 
O'Malley SS. Psychometrically improved, abbreviated versions of three classic measures of 
impulsivity and self-control. Psychological Assessment. 2014; 26(3):1003–1020. DOI: 10.1037/
pas0000003 [PubMed: 24885848] 

Hook et al. Page 18

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Moustafa AA, Tindle R, Frydecka D, Misiak B. Impulsivity and its relationship with anxiety, 
depression and stress. Comprehensive Psychiatry. 2017; 74:173–179. DOI: 10.1016/
j.comppsych.2017.01.013 [PubMed: 28171742] 

Muthen B, Asparouhov T. Bayesian structural equation modeling: A more flexible representation of 
substantive theory. Psychol Methods. 2012; 17(3):313–335. DOI: 10.1037/a0026802 [PubMed: 
22962886] 

Na E, Lee H, Choi I, Kim D-J. Comorbidity of Internet gaming disorder and alcohol use disorder: A 
focus on clinical characteristics and gaming patterns. The American Journal on Addictions. 2017; 
26(4):326–334. DOI: 10.1111/ajad.12528 [PubMed: 28328110] 

Nogueira BS, Fraguas Júnior R, Benseñor IM, Lotufo PA, Brunoni AR. Temperament and character 
traits in major depressive disorder: A case control study. Sao Paulo Medical Journal. 2017; 
135(5):469–474. DOI: 10.1590/1516-3180.2017.0063250517 [PubMed: 28977097] 

O’Connor RM, Colder CR, Hawk LW Jr. Confirmatory factor analysis of the Sensitivity to Punishment 
and Sensitivity to Reward Questionnaire. Personality and Individual Differences. 2004; 
37(5):985–1002. DOI: 10.1016/j.paid.2003.11.008

Parkes L, Tiego J, Aquino K, Braganza L, Chamberlain SR, Fontenelle LF, et al. Yücel M. 
Transdiagnostic variations in impulsivity and compulsivity in obsessive-compulsive disorder and 
gambling disorder correlate with effective connectivity in cortical-striatal-thalamic-cortical 
circuits. Neuroimage. 2019; doi: 10.1016/j.neuroimage.2019.116070

Patton Jim H, Stanford Matthew S, BES. Factor Structure of the Barratt Impulsiveness Scale. Journal 
of Clinical Psychology. 1995; 51(6):768–774. DOI: 10.1002/1097-4679(199511)51:63.0.CO;2-1 
[PubMed: 8778124] 

Paulhus, DL, Vazire, S, Robbins, RW, Fraley, RC, Krueger, RF. The self-report methodHandbook of 
research methods in personality psychology. Vol. 1. New York: Guilford; 2007. 224–239. 

Pelissolo A, Moukheiber A, Mallet L. Obsessive-compulsive disorders and anxiety disorders: A 
comparison of personality and emotionality patterns. Psychiatry Research. 2015; 229(3):695–
701. DOI: 10.1016/j.psychres.2015.08.020 [PubMed: 26292619] 

Peterson CB, Thuras P, Ackard DM, Mitchell JE, Berg K, Sandager N, et al. Crow SJ. Personality 
dimensions in bulimia nervosa, binge eating disorder, and obesity. Comprehensive Psychiatry. 
2010; 51(1):31–36. DOI: 10.1016/j.comppsych.2009.03.003 [PubMed: 19932823] 

Piquet-Pessôa M, Chamberlain SR, Lee RSC, Ferreira GM, Cruz MS, Ribeiro AP, De Menezes GB, 
Albertella L, Yücel M, Fontenelle LF. A study on the correlates of habit-, reward-, and fear-
related motivations in alcohol use disorder. CNS Spectr. 2019; 24:597–604. DOI: 10.1017/
S1092852918001554 [PubMed: 30915941] 

Podsakoff PM, MacKenzie SB, Lee J, Podsakoff NP. Common method biases in behavioral research: A 
critical review of the literature and recommended remedies. Journal of Applied Psychology. 
2003; 88:879–903.

Poythress NG, Skeem JL, Weir J, Lilienfeld SO, Douglas KS, Edens JF, Kennealy PJ. Psychometric 
properties of Carver and White’s (1994) BIS/BAS scales in a large sample of offenders. 
Personality and Individual Differences. 2008; 45(8):732–737. [PubMed: 19956339] 

Reid RC, Cyders MA, Moghaddam JF, Fong TW. Psychometric properties of the Barratt Impulsiveness 
Scale in patients with gambling disorders, hypersexuality, and methamphetamine dependence. 
Addictive Behaviors. 2014; 39(11):1640–1645. DOI: 10.1016/j.addbeh.2013.11.008 [PubMed: 
24314714] 

Reise SP, Ainsworth AT, Haviland MG. Item response theory: Fundamentals, applications, and 
promise in psychological research. Current Directions in Psychological Science. 2005; 14(2):95–
101.

Reise SP, Moore TM, Sabb FW, Brown AK, London ED. The barratt impulsiveness scale-11: 
Reassessment of its structure in a community sample. Psychological Assessment. 2013; 
25(2):631–642. DOI: 10.1037/a0032161 [PubMed: 23544402] 

Reise SP, Rodriguez A. Item response theory and the measurement of psychiatric constructs: Some 
empirical and conceptual issues and challenges. Psychol Med. 2016; 46(10):2025–2039. DOI: 
10.1017/S0033291716000520 [PubMed: 27056796] 

Hook et al. Page 19

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Robbins TW, Gillan CM, Smith DG, de Wit S, Ersche KD. Neurocognitive endophenotypes of 
impulsivity and compulsivity: towards dimensional psychiatry. Trends Cogn Sci. 2012; 16(1):81–
91. [PubMed: 22155014] 

Roberti JW, Storch EA, Bravata E. Further Psychometric Support for the Sensation Seeking Scale-
Form V. Journal of Personality Assessment. 2003; 81(3):291–292. DOI: 10.1207/
S15327752JPA8103_12 [PubMed: 14638454] 

Rochat L, Billieux J, Gagnon J, Van der Linden M. A multifactorial and integrative approach to 
impulsivity in neuropsychology: insights from the UPPS model of impulsivity. Journal of 
Clinical and Experimental Neuropsychology. 2018; 40(1)doi: 10.1080/13803395.2017.1313393

Romero-Garcia R, Hook RW, Tiego J, Bethlehem RAI, Goodyer I, Jones P, Dolan R, Grant JE, 
Bullmore ET, Yucel M, Chamberlain SR. Neural signatures of a latent disinhibition phenotype: 
Elevated intra-cortical myelination contributes to 33 impulsive and compulsive behaviours. 
Submitted to Biological Psychiatry. 2019

Ross SR, Millis SR, Bonebright TL, Bailley SE. Confirmatory factor analysis of the Behavioral 
Inhibition and Activation Scales. Personality and Individual Differences. 2002; 33(6):861–865. 
DOI: 10.1016/S0191-8869(01)00196-9

Rubio-Aparicio M, Núñez-Núñez RM, Sánchez-Meca J, López-Pina JA, Marín-Martínez F, López-
López JA. The Padua Inventory–Washington State University Revision of Obsessions and 
Compulsions: A Reliability Generalization Meta-Analysis. J Pers Assess. 2020; 102:113–123. 
DOI: 10.1080/00223891.2018.1483378 [PubMed: 30089225] 

Sadeh N, Baskin-Sommers A. Risky, Impulsive, and Self-Destructive Behavior Questionnaire (RISQ): 
A Validation Study. Assessment. 2017; 24(8):1080–1094. DOI: 10.1177/1073191116640356 
[PubMed: 27002123] 

Sanavio E. Obsessions and compulsions: The Padua inventory. Behaviour Research and Therapy. 1988; 
26(2):169–177. DOI: 10.1016/0005-7967(88)90116-7 [PubMed: 3365207] 

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, Hergueta T, Baker R, Dunbar 
GC. The Mini-International Neuropsychiatric Interview (M.I.N.I.): The development and 
validation of a structured diagnostic psychiatric interview for DSM-IV and ICD-10. 1998Journal 
of Clinical Psychiatry. :22–33.

Smith GT, Cyders MA. Integrating affect and impulsivity: The role of positive and negative urgency in 
substance use risk. Drug Alcohol Depend. 2016; 163(1):S3–S12. DOI: 10.1016/
j.drugalcdep.2015.08.038 [PubMed: 27306729] 

Snorrason I, Smari J, Olafsson RP. Motor inhibition, reflection impulsivity, and trait impulsivity in 
pathological skin picking. Behav Ther. 2011; 42(3):521–32. [PubMed: 21658533] 

Sonuga-Barke EJS. The dual pathway model of AD/HD: an elaboration of neuro-developmental 
characteristics. Neuroscience & biobehavioral reviews. 2003; 27(7):593–604. DOI: 10.1016/
j.neubiorev.2003.08.005 [PubMed: 14624804] 

Spinella M. Normative data and a short form of the Barratt Impulsiveness Scale. International Journal 
of Neuroscience. 2007; 117(3):359–368. DOI: 10.1080/00207450600588881

Stanford MS, Matias CW, Dougherty DM, Lake SL, Anderson NE, Patton JH. Fifty years of the 
Barratt Impulsiveness Scale: An update and review. Personality and Individual Differences. 2009; 
47:385–395.

Steadman KM, Knouse LE. Is the Relationship Between ADHD Symptoms and Binge Eating 
Mediated by Impulsivity? J Atten Disord. 2016; 20(11):907–912. [PubMed: 24804686] 

Stein DJ, Hollander E, Liebowitz MR. Neurobiology of impulsivity and the impulse control disorders. 
J Neuropsychiatry Clin Neurosci Winter. 1993; 5(1):9–17.

Steinberg L, Sharp C, Stanford M, Tharp A. New tricks for an old measure: The development of the 
Barratt Impulsiveness Scale-Brief (BIS-Brief). Psychological Assessment. 2013; 25(1):216–226. 
[PubMed: 23148649] 

Sternberger LG, Burns GL. Obsessions and compulsions: psychometric properties of the Padua 
Inventory with an American college population. Behaviour Research and Therapy. 1990; 
28(4):341–345. DOI: 10.1016/0005-7967(90)90087-y [PubMed: 2222392] 

Stewart SE, Rosario MC, Baer L, Carter AS, Brown TA, Scharf JM, Illman C, Leckman JF, 
Sukhodolsky D, Katsovich L, Rasmussen S, Goodman W, Delorme R, Leboyer M, Chabane N, 

Hook et al. Page 20

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Jenike MA, Geller DA, Pauls DL. Four-factor structure of obsessive-compulsive disorder 
symptoms in children, adolescents, and adults. J Am Acad Child Adolesc Psychiatry. 2008; 
47(7):763–772. [PubMed: 18520961] 

Stricker LJ. Response Styles and 16 PF Higher Order Factors. Educational and Psychological 
Measurement. 1974; 34(2):295–313.

Stringaris A, Goodman R, Ferdinando S, Razdan V, Muhrer E, Leibenluft E, Brotman MA. The 
Affective Reactivity Index: A concise irritability scale for clinical and research settings. Journal 
of Child Psychology and Psychiatry. 2012; 53:1109–1117. [PubMed: 22574736] 

Tellegen, A. Brief manual for the Differential Personality Questionnaire. Unpublished manuscript. 
University of Minnesota; Minneapolis: 1985. 

Thibodeau MA, Leonard RC, Abramowitz JS, Riemann BC. Secondary Psychometric Examination of 
the Dimensional Obsessive-Compulsive Scale: Classical Testing, Item Response Theory, and 
Differential Item Functioning. Assessment. 2015; 22(6):681–689. DOI: 
10.1177/1073191114559123 [PubMed: 25422521] 

Thomas R, Sanders S, Doust J, Beller E, Glasziou P. Prevalence of attention-deficit/hyperactivity 
disorder: A systematic review and meta-analysis. Pediatrics. 2015; doi: 10.1542/peds.2014-3482

Tiego J, Oostermeijer S, Prochazkova L, Parkes L, Dawson A, Youssef G, et al. Yücel M. Overlapping 
dimensional phenotypes of impulsivity and compulsivity explain co-occurrence of addictive and 
related behaviors. CNS Spectrums. 2018; :1–15. DOI: 10.1017/S1092852918001244

Torrubia R, Ávila C, Moltó J, Caseras X. The Sensitivity to Punishment and Sensitivity to Reward 
Questionnaire (SPSRQ) as a measure of Gray’s anxiety and impulsivity dimensions. Personality 
and Individual Differences. 2001; 31(6):837–862. DOI: 10.1016/S0191-8869(00)00183-5

Van Oppen P, Hoekstra RJ, Emmelkamp PMG. The structure of obsessive-compulsive symptoms. 
Behaviour Research and Therapy. 1995; 33(1):15–23. DOI: 10.1016/0005-7967(94)E0010-G 
[PubMed: 7872933] 

Van Timmeren T, Daams JG, van Holst RJ, Goudriaan AE. Compulsivity-related neurocognitive 
performance deficits in gambling disorder: A systematic review and meta-analysis. Neurosci 
Biobehav Rev. 2018; 84:204–217. [PubMed: 29203423] 

Vasconcelos AG, Malloy-Diniz L, Correa H. Systematic Review of Psychometric Properties of Barratt 
Impulsiveness Scale Version 11 (BIS-11). Clinical Neuropsychiatry. 2012; 9(2):61–74.

Verplanken B, Orbell S. Reflections on Past Behavior: A Self-Report Index of Habit Strength. J Appl 
Soc Psychol. 2003; doi: 10.1111/j.1559-1816.2003.tb01951.x

Weafer J, Baggott MJ, de Wit H. Test-retest reliability of behavioral measures of impulsive choice, 
impulsive action and inattention. Exp Clin Psychopharmacol. 2013; 21(6):475–481. DOI: 
10.1037/a0033659 [PubMed: 24099351] 

Whiteside SP, Lynam DR. The five factor model and impulsivity: Using a structural model of 
personality to understand impulsivity. Personality and Individual Differences. 2001; 30(4):669–
689. DOI: 10.1016/S0191-8869(00)00064-7

Wilberg T, Umes O, Friis S, Pedersen G, Karterud S. Borderline and avoidant personality disorders and 
the five-factor model of personality: a comparison between DSM-IV diagnoses and NEO-PI-R. J 
Pers Disord. 1999; 13(3):226–40. [PubMed: 10498036] 

Zmigrod L, Rentfrow PJ, Robbins TW. Cognitive underpinnings of nationalistic ideology in the 
context of Brexit. Proc Natl Acad Sci U S A. 2018; 115:E4532–E4540. DOI: 10.1073/
pnas.1708960115 [PubMed: 29674447] 

Zuckerman, M. Behavioral expressions and biosocial bases of sensation seeking. Cambridge 
University Press; 1994. 

Zyphur MJ, Oswald FL. Bayesian Estimation and Inference:A User’s Guide. Journal of Management. 
2015; 41(2):390–420. DOI: 10.1177/0149206313501200

Hook et al. Page 21

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Figure 1. 
Results of Pubmed search of “impulsivity” by year
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Figure 2. 
Results of Pubmed search of “compulsivity’ by year
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Figure 3. 
Recommended impulsivity and compulsivity self-report measures
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Figure 4. 
Current working model of impulsivity and compulsivity. The framework for impulsivity is 

from (Lynam et al., 2006), using the UPPS instrument, which provides good coverage of the 

relevant sub-domains. The framework for compulsivity is based on (Hampshire et al., 2020), 

using the CHI-T. For compulsivity, while reward drive and rigidity were linked with 

untoward functional outcomes during COVID-19, conscientiousness/perfectionism was 

found to be protective (Hamprshire et al., 2020).
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Table 1

Impulsivity Scales

Questionnaire Original 
Reference

General Description Factor Structure Validation Type of 
impulsivity 
assessed 
(according to 
authors)

Abbreviated 
Impulsiveness 
Scale (ABIS)

Coutlee et al, 
2014

13 item scale derived 
from the BIS-11. 
Higher score represents 
higher impulsivity.

3 factors (EFA, 
CFA, Coutlee et al, 
2014)

Internal consistency: α = 
0.71-0.88 (subscales) 
(Coutlee et al, 2014)
Test-retest: Could not find 
data
Healthy volunteers 
(Coutlee et al, 2014)
Adolescents (Adjorlolo et 
al, 2018)

Motor impulsivity, 
attentional 
impulsivity and 
non-planning 
impulsivity 
(Coutlee et al, 
2014)

Barkley Deficits in 
Executive 
Functioning, Self-
Restraint/Inhibition 
Scale (BDEFS)

Barkley and 
Murphy, 
2011

Subdomain of the 
BDEFS consisting of 
19 questions. 4 item 
Likert scale ranging 
from Never/Rarely to 
Very Often.

1 factor (PCA; 
Barkley and 
Murphy, 2011; 
ESEM, CFA, 
Kamradt et al, 
2019)

Internal consistency: α = 
0.93 (total score) (Dehili et 
al, 2013)
Test-retest: r = 0.63-0.80 
(2-3 weeks; Allee-Smith et 
al, 2012)
ADHD (Kamradt et al, 
2014)
Binge eating (Steadman 
and Knouse, 2016)

Self-restraint 
(Barkley and 
Murphy, 2011)

Barratt 
Impulsiveness 
Scale 11 (BIS-11)

Patton, 
Stanford and 
Barratt, 1995

30 item scale with 
Likert scale responses 
ranging from 1 (rarely/
never) to 4 (almost 
always/always).
Total score and 
subscale scores often 
used. Higher scores 
reflect higher 
impulsivity.

6 first order 
components, 3 
second-order 
impulsiveness 
factors (PCA; 
Patton et al, 1995)
Alternative 3 factors 
(CFA, Ireland and 
Archer, 2008; CFA, 
Reid et al, 2014)
2 factors (CFA, 
Haden and Shiva, 
2009; CFA, Reise et 
al, 2013)

Internal Consistency: α = 
0.79 (total score) (Patton et 
al, 1995)
α = 0.64-0.71 (subscales) 
(Coutlee et al, 2014)
Test-retest: r = 0.66-0.83 
(1-6 months; Vasconcelos 
et al, 2012)
Restrained eaters (Ebneter 
et al, 2012)
Eating disorders and OCD 
(Boisseau et al, 2012)
Smokers (McCarthy et al, 
2016)
Anxiety, depression and 
stress (Moustafa et al, 
2017)

Motor, attentional 
and non-planning 
impulsivity (Patton 
et al, 1995)

Barratt 
Impulsiveness 
Scale - 15 (BIS-15)

Spinella, 
2007

15 item version of the 
BIS. Four-point Likert 
scale ranging from 1 
(rarely/never) to 4 
(almost always/always). 
Higher score reflects 
higher impulsivity.

3 factors (PCA; 
Spinella, 2007)

Internal consistency: α = 
0.81 (total score) (Spinella, 
2007)
Test-retest: r = 0.61-0.79 (6 
months; Meule et al, 2015)
Pornography use disorder 
(Antons and Brand, 2018)
Community sample 
(Spinella, 2007)
Obesity (Meule, de Zwaan 
and Muller, 2017)

Motor, attentional 
and non-planning 
impulsivity 
(Spinella, 2007)

Barratt 
Impulsiveness 
Scale – Brief (BIS-
Brief)

Steinberg, 
Sharp, 
Stanford and 
Tharp, 2013

8 item version of the 
BIS-11. Four-point 
Likert scale ranging 
from 1 (rarely/never) to 
4 (almost always/
always). Higher score 
reflects higher 
impulsivity.

Single dimension of 
impulsivity 
(Bifactor; Steinberg 
et al, 2013)
Single factor 
following 
modification (CFA, 
Fields et al, 2015)
Two factors of 
impulsivity (EFA, 
CFA; Morean, 
DeMartini et al, 
2014; CFA, Charles 
et al, 2019; PCA, 

Internal consistency: α = 
0.73-0.83 (total score, 
different populations) 
(Steinberg et al, 2013)
Test-retest: r = 0.74 (1 day, 
Mathias et al, 2018)
Borderline personality 
disorder, healthy controls, 
domestic violence 
offenders, adolescent and 
young adults (Mathias et 
al, 2018)
Justice-involved sample 
(Fields et al, 2015)

Trait impulsivity 
(Steinberg et al, 
2013)
Poor Self-
Regulation and 
Impulsive 
Behaviour (Morean, 
DeMartini et al, 
2014)
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Questionnaire Original 
Reference

General Description Factor Structure Validation Type of 
impulsivity 
assessed 
(according to 
authors)

CFA, Dunne et al, 
2018)

HIV medication non-
adherence (Dunne et al, 
2013)

Behavioural 
Activation Scale 
(BAS)

Carver and 
White, 1994

13 item scale divided 
into three subscales. 
Responses on a 4 point 
Likert scale with 1 
indicating strong 
agreement and 4 
indicating strong 
disagreement.

3 factors (EFA, 
Poythress et al, 
2008; CFA, Ross et 
al, 2002)
3 factors but not 
adequate fit (CFA; 
Cogswell et al, 
2006)
Single factor (EFA, 
CFA; Maack and 
Ebesutani, 2018)

Internal consistency: α = 
0.87 (total score) (Cyders 
et al, 2007)
Test-retest: r = 59-69 (two 
months, Carver and White, 
1994)
Offenders (Poythress et al, 
2008)
Depression (McFarland et 
al, 2006)
Smokers (Cui et al, 2015)

Reward 
responsiveness, 
drive and fun 
seeking (Carver and 
White, 1994; 
Cyders et al, 2007)

Brief Sensation 
Seeking Scale 
(BSSS)

Hoyle et al, 
2002

8 item scale with a 5 
level Likert scale 
(strongly disagree to 
strongly agree).

Unable to find Internal consistency: α = 
0.76 (total score) (Hoyle et 
al, 2002)
Test-retest: Unable to find
Adolescents (Hoyle et al, 
2002)

Sensation seeking 
(Hoyle et al, 2002)

Dickman’s 
Functional and 
Dysfunctional 
Impulsivity 
Inventory (DII)

Dickman, 
1990

23 item scale divided 
into two subscales with 
yes/no responses.

Seven factors, 
although two factors 
chosen (method not 
described; 
Dickman, 1990)

Internal consistency: α = 
0.79 (functional) 0.85 
(dysfunctional) (Whiteside 
and Lynam, 2001)
Test-retest: Unable to find
Internet Gaming Disorder 
(Na et al, 2017)

Functional and 
dysfunctional 
impulsivity 
(Dickman, 1990)

Eysenck’s 
Impulsiveness, 
Venturesomeness 
and Empathy 
(IVE-7)

Eysenck, 
Pearson, 
Easting and 
Allsopp, 
1985

54 question self-report 
measure comprising of 
three subscales – 
impulsiveness, 
venturesomeness and 
empathy. Answers are 
coded yes/no.

3 factors (PCA, 
Eysenck et al, 1985; 
EFA, Caci et al, 
2003)

Internal consistency: α = 
0.87 (impulsiveness) 
(Whiteside and Lynam, 
2001). KR-20 = 
0.624-0.819 (Caci et al, 
2003)
Test-retest: Unable to find
Polydrug and ecstasy users 
(Butler and Montgomery, 
2004)
Schizophrenia (Kristof et 
al, 2018)
Gambling Disorder 
(Leppink et al, 2016)

Impulsiveness and 
venturesomeness 
(Eysenck et al, 
1985)

Impulsive 
Compulsive 
Behaviours 
Checklist (ICBC)

Guo et al, 
2017

33 items of impulsive 
or compulsive 
behaviours measured 
with a 4 point Likert 
scale and an additional 
question asking if 
distress is caused to 
participant or others by 
the behaviour.

2 factors (EFA, 
CFA; Guo et al, 
2017)
Bifactor model of 
general 
‘disinhibition’ 
factor and two 
specific factors 
(CFA, Chamberlain 
et al, 2019)

Internal consistency: α = 
0.84 (Impulsive-
Compulsions) 0.89 
(Compulsive-Impulsions) 
(Guo et al, 2017)
Test-retest: Unable to find
Community sample 
(Chamberlain et al, 2019)

Impulsive and 
compulsive 
behaviours (Guo et 
al, 2017)

Lifetime History of 
Impulsive 
Behaviors (LHIB-
Q53)

Coccaro and 
Schmidt-
Kaplan, 
2012

A 53 item self-report 
version of the Lifetime 
History of Impulsive 
Behaviors (LHIB) 
interview. Frequency of 
behaviours indicated 
across lifetime from 
“no events” to “more 
times than can be 
counted”.

Unable to find Internal consistency: α = 
0.96 (total score) (Coccaro 
and Schmidt-Kaplan, 
2012)
Test-retest: r = 0.88 (5-69 
days; Coccaro and 
Schmidt-Kaplan, 2012)
Healthy and psychiatrically 
disordered subjects 
(Coccaro and Schmidt-
Kaplan, 2012)

Lifetime occurrence 
of impulsive 
behaviours 
(Coccaro and 
Schmidt-Kaplan, 
2012)

Multidimensional 
Personality 

Tellegen, 
1982

A 24 item Control 
subscale of the 

Single factor 
included in the 

Internal consistency: α = 
0.90 (total) (Whiteside and 

Lack of control 
(Tellegen, 1982)

Neurosci Biobehav Rev. Author manuscript; available in PMC 2021 February 02.



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Hook et al. Page 28

Questionnaire Original 
Reference

General Description Factor Structure Validation Type of 
impulsivity 
assessed 
(according to 
authors)

Questionnaire 
Control Scale

Multidimensional 
Personality 
Questionnaire.

higher order 
constraint factor 
(Whiteside and 
Lynam, 2001)

Lynam, 2001)
Test-retest: r = 0.82-0.92 
(30 days; Peterson et al, 
2010)
Bulimia, Binge Eating 
Disorder, Obesity 
(Peterson et al, 2010)

NEO-Personality 
Inventory-Revised 
(NEO-PI-R)

Costa and 
McCrae, 
1992

Subscale of the NEO 
Personality Inventory 
Neuroticism scale.

Part of the 
neuroticism scale 
(Costa and McCrae, 
1992)

Internal consistency: α = 
0.63 (Impulsiveness) 
(Whiteside and Lynam, 
2001).
Test-retest: Unable to find
Populations: Autism 
spectrum disorders 
(Hesselmark et al, 2015)
Borderline personality 
disorder (Wilberg et al, 
1999)

Impulsiveness 
(Costa and McCrae, 
1992)

Personality 
Research Form 
Impulsivity Scale

Jackson, 
1984

A 16 item subscale of 
the Personality 
Research Form.

Unidimensional 
subscale (EFA, 
Stricker, 1974)

Internal consistency: α = 
0.81 (total score) 
(Whiteside and Lynam, 
2001)
Test-retest: Unable to find
Undergraduates (Whiteside 
and Lynam, 2001)
Alcohol addiction, 
(Hoffman, 1971)

Impulsivity 
(Whiteside and 
Lynam, 2001)

Positive Urgency 
Measure (PUM)

Cyders et al, 
2007

14 item scale assessed 
on a four-point Likert 
scale ranging from 1 
(agree strongly) to 4 
(disagree strongly).

Unidimensional 
(EFA, CFA; Cyders 
et al, 2007)

Internal consistency: α = 
0.95 (total score) (Cyders 
et al, 2007)
Test-retest: r = 0.85 (Tested 
as part of UPPS-P, Weafer 
et al, 2013)
Eating disorders, problem 
drinking, problem 
gamblers, (Cyders et al, 
2007)

Positive Urgency 
(Cyders et al, 2007)

Recent Rash 
Impulsivity Scale 
(RRIS)

Mayhew and 
Powell, 2014

17 item scale developed 
to assess impulsive 
tendencies over short 
periods, derived from 
items of BIS, EASI-III, 
DII, I7 and UPPS.

2 factors (EFA, 
CFA; Mayhew and 
Powell, 2014)

Internal consistency: α = 
0.53-0.68 (subscales) 
(Mayhew and Powell, 
2014)
Test-retest: r = 0.54-0.65 (4 
weeks, Mayhew and 
Powell, 2014).
Undergraduates (Mayhew 
and Powell, 2014)

Cognitive 
impulsivity and 
motor impulsivity 
(Mayhew and 
Powell, 2014)

Risky, Impulsive 
and Self-
Destructive 
Behavior 
Questionnaire 
(RISQ)

Sadeh and 
Baskin-
Sommers, 
2016

38 item scale based on 
frequency and age of 
onset of risky 
behaviours.

General factor and 8 
specific factors 
(EFA, CFA, 
bifactor, Sadeh and 
Baskin-Sommers, 
2016)

Internal consistency: α = 
0.92 (total score) (Sadeh 
and Baskin-Sommers, 
2016).
Test-retest: Unable to find
Community sample, 
students and veterans 
(Sadeh and Baskin-
Sommers, 2016)

Risky and self-
destructive 
behaviour with 
specific behaviour 
subscales (Sadeh 
and Baskin-
Sommers, 2016)

Sensitivity to 
Punishment and 
Sensitivity to 
Reward 
Questionnaire 
(SPSRQ)

Torrubia et 
al, 2001

48 items with yes/no 
responses. Two 24 item 
subscales.

2 factors (PCA, 
Torrubia et al, 2001)
Trimmed 2 factors 
although mixed 
support (EFA, CFA; 
O’Connor et al, 
2004)

Internal consistency: α = 
0.75-0.83 (subscales) 
(Torrubia et al, 2001)
Test-restest: r = 0.87-0.89 
(3 months; Torrubia et al, 
2001)
Intermittent Explosive 
Disorder (Torrubia et al, 
2001)
Gamblers (Gaher et al, 

Sensitivity to 
punishment, 
Sensitivity to 
reward (Torrubia et 
al, 2001)
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Questionnaire Original 
Reference

General Description Factor Structure Validation Type of 
impulsivity 
assessed 
(according to 
authors)

2015)
Anorexia (Glashouwer et 
al, 2014)

Sensation Seeking 
Scale (SSS-V)

Zuckerman, 
1994

40 item scale 
comprising 4 subscales 
and a total score. 
Forced choice answers.

4 factors (CFA; 
Loas et al, 2001; 
METHOD, Roberti 
et al, 2003; CFA, 
Haynes et al, 2000)

Internal consistency: α = 
0.57-0.78 (subscales) 
(Whiteside and Lynam, 
2001)
Test-retest: r = 0.87 (4 to 6 
weeks; Ballon et al, 2014)
Driving behaviour (de 
Winter et al, 2018)
Cocaine dependence and 
ADHD (Ballon et al, 2014)

Adventure seeking, 
experience seeking, 
disinhibition and 
susceptibility 
(Zuckerman, 1994)

Temperament and 
Character 
Inventory 
Impulsiveness 
(TCI)

Cloninger et 
al, 1991

8 item subscale of the 
novelty-seeking 
dimension. True or 
false answers.

Unidimensional 
(PCA; Cloninger et 
al, 1991)

Internal consistency: α = 
0.63 (Impulsiveness 
subscale) (Whiteside and 
Lynam, 2001)
Test-retest: Unable to find
Depression (Nogueira et al, 
2017)
Schizophrenia (Guillem et 
al, 2002)

Impulsiveness 
(Cloninger et al, 
1991)

Temperament and 
Character 
Inventory – 
Revised 
Impulsiveness 
(TCI-R)

Cloninger, 
1999

9 item subscale from 
revised version of TCI. 
5 point Likert scale 
(definitely false to 
definitely true).

Unidimensional 
(EFA, CFA; Farmer 
and Goldberg, 
2008)

Internal consistency: α = 
0.74 (Impulsiveness 
subscale) (Farmer and 
Goldberg, 2008)
Test-retest: Unable to find
Obsessive compulsive 
disorders and anxiety 
(Pelissolo et al, 2015)

Impulsiveness 
(Cloninger, 1999)

Trait Rash 
Impulsivity Scale 
(TRIS)

Mayhew and 
Powell, 2014

17 item scale derived 
from items of BIS, 
EASI-III, DII, I7 and 
UPPS. Same items as 
RRIS but timescale 
removed.

2 factors (EFA, 
CFA; Mayhew and 
Powell)

Internal consistency: α = 
0.73 (total score) (Mayhew 
and Powell, 2014)
Test-retest: r = 0.65 (4 
weeks, total score; 
Mayhew and Powell, 2014)
Undergraduates (Mayhew 
and Powell, 2014)

Cognitive and 
motor impulsivity 
(Mayhew and 
Powell, 2014)

UPPS-P Impulsive 
Behaviour Scale

Lynam, 
Whiteside, 
Smith and 
Cyders, 2006

59 item scale scored on 
a 4 point Likert scale 
from 1 (agree strongly) 
to 4 (disagree strongly). 
Higher scores indicate 
higher impulsivity.

Five factors (CFA, 
Cyders and Smith, 
2007)

Internal consistency: α = 
0.94-0.80 (subscales) 
(Cyders and Smith, 2007)
Test-retest: r = 0.81-0.93 
(>1 day, Weafer et al, 
2013)
Alcohol problems 
(McCarty et al, 2017)
Nonsuicidal self-injury 
(Claes and Muehlenkamp, 
2013)

Negative urgency, 
lack of 
premeditation, lack 
of perseverance, 
sensation seeking 
and positive 
urgency (UPPS-R 
and PUM) (Lynam 
et al, 2006)

Short UPPS-P (S-
UPPS-P)

Cyders, 
Littlefield, 
Coffey and 
Karyadi, 
2014

Short version of the 
UPPS-P composed of 
20 items rated on a 
four-point Likert scale.

Five factors (CFA; 
Dugre et al, 2019)

Internal consistency: α = 
0.70-0.81 (subscales) 
(Dugre et al, 2019)
Test-retest: r = 0.60 (< 30 
days; Dugre et al, 2019)
Binge drinking (Bø et al, 
2016)

Negative urgency, 
lack of 
premeditation, lack 
of perseverance, 
sensation seeking 
and positive 
urgency (Cyders et 
al, 2014)

UPPS-R 
Impulsiveness 
Behaviour Scale

Whiteside 
and Lynam, 
2001

45 item scale assessing 
four facets of 
impulsivity. Higher 
scores reflect higher 
impulsivity.

4 dimensions of 
impulsivity (EFA, 
CFA; Whiteside and 
Lynam, 2001)

Internal consistency: α = 
0.82-0.91 (subscales) 
(Whiteside and Lynam, 
2011)
Test-retest: Unable to find
Drinking behaviour 
(Cyders et al, 2009)

Negative urgency, 
lack of 
perseverance, 
sensation seeking 
and lack of 
premeditation 
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Questionnaire Original 
Reference

General Description Factor Structure Validation Type of 
impulsivity 
assessed 
(according to 
authors)

Skin picking disorder 
(Snorrason et al, 2011)

(Whiteside and 
Lynam, 2001)

α = Cronbach’s α, r = Pearson’s r, KR-20 = Kuder-Richardson 20 formula. PCA = Principal Components Analysis; CFA = Confirmatory Factor 
Analysis; EFA = Exploratory Factor Analysis; PLS = Partial Least Squares.
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Table 2

CompulsivityScales

Questionnaire Main citation General Description Factor 
structure

Validation Type of 
compulsivity 
assessed 
(according to 
authors)

Brief Assessment 
Tool of 
Compulsivity 
Associated 
Problems 
(BATCAP)

Albertella, Le 
Pelley et al, 2019

Trans-diagnostic 
questionnaire rated on a 5 
point scale from 0 (none/not 
at all) to 4 (extreme/
constant). Questions derived 
from YBOCS, FOCI and 
PACS.

Unknown Internal consistency: 
Unable to find
Test-retest: Unable to find
Community sample 
(Albertella, Le Pelley et al, 
2019)

Compulsive 
behaviours 
(Albertella, Le 
Pelley et al, 
2019)

Cambridge-
Chicago 
Compulsivity 
Trait Scale (CHI-
T)

Chamberlain and 
Grant, 2018

15 item scale covering broad 
aspects of compulsivity. 
Items scored from strongly 
disagree (0) to strongly 
agree (3).

One factor (PLS, 
Albertella, 
Chamberlain et 
al, 2019)
Two factors 
(EFA, 
Chamberlain 
and Grant, 2018)

Internal consistency: α = 
0.84 (total score) 
(Albertella, Chamberlain 
et al, 2019)
Test-retest: Unable to find
Community sample 
(Albertella, Chamberlain 
et al, 2019)

Compulsivity 
(Albertella, 
Chamberlain et 
al, 2019)

Compulsive 
Activity 
Checklist (CAC)

Freund, Steketee 
and Foa, 1987

38 items rated on a 4-point 
scale to measure impairment 
due to obsessive compulsive 
symptoms.

3 factors (PCA, 
Sternberger and 
Burns, 1990)

Internal consistency: α = 
0.91 (total score) (Freund 
et al, 1987)
Test-retest: r = 0.68 
(average of 36 days, 
Freund et al, 1987)
OCD (Freund et al, 1987)
Community sample 
(Sternberger and Burns, 
1987)

Obsessive-
compulsive 
symptoms 
(Sternberger and 
Burns, 1987)

Dimensional 
Obsessive-
Compulsive 
Scale (DOCS)

Abramowitz, et 
al, 2010

20 item scale with four 
dimensions: contamination, 
responsibility for harm, 
unacceptable obsessional 
thoughts and symmetry. 
Assesses symptom presence 
and severity. Responses on a 
scale from 0 to 4.

4 factors (EFA, 
CFA, 
Abramowitz et 
al, 2010)

Internal consistency: α = 
0.83-0.96 (subscales in 
different populations) 
(Abramowitz et al, 2010)
Test retest: r = 0.55-0.66 
(12 weeks, Abramowitz et 
al, 2010)
OCD and community 
sample (Thibodeau et al, 
2015)

Obsessive-
compulsive 
symptoms 
(Abramowitz et 
al, 2010)

Impulsive 
Compulsive 
Behaviours 
Checklist (ICBC)

Guo et al, 2017 33 item scale consisting of a 
list of behaviours with a 4 
point scale used to 
determine frequency from 
Never (1) to Always (4). 
Respondents also indicate 
whether each behaviour 
causes them distress.

2 factors (EFA, 
CFA, Guo et al, 
2017)

Internal consistency: α = 
0.84 (Impulsive-
Compulsions) 0.89 
(Compulsive-Impulsions) 
(Guo et al, 2017
Test-retest: Unable to find
Community sample (Guo 
et al, 2017)

Impulsive-
Compulsions 
and Compulsive-
Impulsions (Guo 
et al, 2017)

Obsessive-
Compulsive 
Inventory – 
Revised (OCI-R)

Foa, Huppert, 
Leiberg, 
Langner, Kichic, 
Hajcak and 
Salkovskis, 2002

18 item inventory with 6 
subscales rating symptom 
trouble during past week. 
Items are rated on 5 point 
scale between Not at all (0) 
and Very much (4).

6 factors (PCA, 
Foa et al, 2002)

Internal consistency: α = 
0.34-0.93 (subscales) (Foa 
et al, 2002)
Test retest: r = 0.57-0.87 
(1-2 weeks, Foa et al, 
2002)
Post-Traumatic Stress 
Disorder, OCD, 
Generalised Social Phobia 
(Foa et al, 2002)

Symptoms of 
Obsessive-
compulsive 
disorder (Foa et 
al, 2002)

Padua Inventory 
(PI)

Sanavio, 1988 60 item scale rated on a 5-
point scale from 0 (not at all 
disturbing) to 4 (very much 
disturbing). 4 subscales: 
impaired control of mental 
activities, becoming 

4 factors (PCA, 
Sanavio, 1988; 
PCA, Kyrios et 
al, 1996; PCA, 
Sternberger and 
Burns 1990)

Internal consistency: α = 
0.90-0.94 (total score) 
(Sanavio, 1988)
Test-retest: r = 0.78-0.83 
(Sanavio, 1988)
Community sample 

Obsessions and 
compulsions 
(Sanavio, 1988)
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Questionnaire Main citation General Description Factor 
structure

Validation Type of 
compulsivity 
assessed 
(according to 
authors)

contaminated, checking 
behaviours and urges and 
worries of losing control 
over motor behaviours.

(MacDonald and de Silva, 
1999)
Gambling disorder and 
problematic internet use 
(Chamberlain et al, 2017)

Padua Inventory-
Revised (PI-R)

van Oppen, 
Hoekstra 
&Emmelkamp, 
1995

41 item scale with 5 
subscales: impulses, 
washing, checking, 
rumination and precision. 
Answers are rated on a 5 
point scale from 0 (not at 
all) to 4 (very much).

5 factors (Van 
Oppen et al, 
1995; although 
not replicated by 
Gonner et al, 
2010)

Internal consistency: α = 
0.82-0.96 (subscales and 
total) (Gonner et al, 2010)
Test-retest: Unable to find
Anxiety and/or depression, 
OCD (Gonner et al, 2010)

Obsessive 
compulsive 
symptoms (van 
Oppen, 1995)

Padua Inventory 
Palatine Revision 
(PI-PR)

Gonner, Ecker & 
Leonhart, 2010

24 item revision of the PI, 
PI-R and the PI-WSUR. 6 
subscales; contamination 
and washing, checking, 
numbers, dressing and 
grooming, rumination and 
harming obsessions and 
impulses. Answers are rated 
on a 5 point scale from 0 
(not at all) to 4 (very much).

6 factors (CFA, 
Gonner, Ecker & 
Leonhart, 2010)

Internal consistency: α = 
0.78-0.93 (subscales and 
total) (Gonner, Ecker & 
Leonhart, 2010)
Test-retest: Unable to find
Anxiety and/or depression, 
OCD (Gonner, Ecker & 
Leonhart, 2010)

Obsessive 
compulsive 
symptoms 
(Gonner, Ecker 
& Leonhart, 
2010)

Padua Inventory-
Washington State 
University 
Revision (PI-
WSUR)

Burns, Keortge, 
Formea and 
Sternberger, 
1996

39 item scale rated on a 5-
point scale from Not At All 
(0) to Very Much (4). 
Organised into 5 subscales; 
obsessive thoughts about 
harm to self/others, 
obsessive impulses to harm 
self/others, contamination 
obsessions and washing 
obsessions, checking 
compulsions and dressing/
grooming compulsions.

5 factors (PCA, 
Burns et al, 
1996)

Internal consistency: α = 
0.74-0.96 (subscales and 
total) (Gonner et al, 2010)
Test retest: r = 0.76 (6-7 
months; Burns et al, 1996)
Community sample (Burns 
et al, 1996)

Obsessive 
Compulsive 
Disorder (Burns 
et al, 1996)

Vancouver 
Obsessional 
Compulsive 
Inventory-
Revised (VOCI-
R)

Gonner, Ecker, 
Leonhart and 
Limbacher, 2010

30-item scale with 5 
subscales: contamination, 
checking, hoarding, 
symmetry/ordering and 
obsessions. Items are rated 
from 0 (Not at all) to 4 
(Very much).

5 factors (CFA, 
Gonner, Ecker, 
Leonhart and 
Limbacher, 
2010)

Internal consistency: α = 
0.82-0.95 (subscales and 
total) (Gonner, Ecker, 
Leonhart and Limbacher, 
2010)
Test-retest: Unable to find
OCD (Gonner, Ecker, 
Leonhart and Limbacher, 
2010)

Obsessive 
compulsive 
symptoms 
(Gonner, Ecker, 
Leonhart and 
Limbacher, 
2010)

α = Cronbach’s α, r = Pearson’s r. PCA = Principal Components Analysis; CFA = Confirmatory Factor Analysis; EFA = Exploratory Factor 
Analysis; PLS = Partial Least Squares.
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Table 3

Validity and structure of impulsive and compulsive scales (in colour)

Scale Internal 
consistency

Test-retest Factor Structure Convenience No fee 
to 
access

Abbreviated 
Impulsiveness Scale 
(ABIS)

α = 0.71-0.88 Could not find 
data

3 factors (EFA, CFA, Coutlee 
et al, 2014)

13 item scale Yes

Barkley Deficits in 
Executive Functioning, 
Self-Restraint/Inhibition 
Scale (BDEFS)

α = 0.93 r = 0.63-0.80 
(2-3 weeks)

1 factor (PCA; Barkley and 
Murphy, 2011; ESEM, CFA, 
Kamradt et al, 2019)

19 items rated on 4 point 
Likert scale

No

Barratt Impulsiveness 
Scale 11 (BIS-11)

α = 0.79 (total 
score) = 
0.58-0.78 
(subscales)

r s = 0.66-0.83 
(1 month to 6 
months)

6 first order components, 3 
second-order impulsiveness 
factors (PCA; Patton et al, 
1995)
Alternative 3 factors (CFA, 
Ireland and Archer, 2008; CFA, 
Reid et al, 2014)
2 factors (CFA, Haden and 
Shiva, 2009; CFA, Reise et al, 
2013)

30 items on a 4 point 
Likert scale

Yes

Barratt Impulsiveness 
Scale – 15 (BIS-15)

α = 0.81 r = 0.61-0.79 (6 
months)

3 factors (PCA; Spinella, 2007) 15 items on a 4 point 
Likert scale

Yes

Barratt Impulsiveness 
Scale – Brief (BIS-Brief)

α = 0.73-0.83 r s = 0.74 (1 
day)

Single dimension of 
impulsivity (Bifactor; 
Steinberg et al, 2013)
Single factor following 
modification (CFA, Fields et al, 
2015)
Two factors of impulsivity 
(EFA, CFA; Morean, 
DeMartini et al, 2014; CFA, 
Charles et al, 2019; PCA, CFA, 
Dunne et al, 2018)

8 items on a 4 point 
Likert scale

Yes

Behavioural Activation 
Scale (BAS)

α = .87 r = 59-69 (two 
months)

3 factors (EFA, Poythress et al, 
2008; CFA, Ross et al, 2002)
3 factors but not adequate fit 
(CFA; Cogswell et al, 2006)
Single factor (EFA, CFA; 
Maack and Ebesutani, 2018)

13 item scale, responses 
on a four-point Likert 
scale

Yes

Brief Assessment Tool of 
Compulsivity Associated 
Problems (BATCAP)

Unable to find Unable to find Unknown 6 questions per behaviour, 
responses on a 5 point 
scale

Yes

Brief Sensation Seeking 
Scale (BSSS)

α = 0.76 Unable to find Unable to find 8 item scale with a 5 level 
Likert scale

Yes

Cambridge-Chicago 
Compulsivity Trait Scale 
(CHI-T)

α = 0.84 Unable to find One factor (PLS, Albertella, 
Chamberlain et al, 2019)
Two factors (EFA, 
Chamberlain and Grant, 2018)

15 item scale with 4 point 
Likert scale responses

Yes

Compulsive Activity 
Checklist (CAC)

α = 0.91 r = 0.68 
(average of 36 
days)

3 factors (PCA, Sternberger 
and Burns, 1990)

38 items rated on a 4-
point scale

Yes

Dickman’s Functional 
and Dysfunctional 
Impulsivity Inventory 
(DII)

α = 0.79 – 0.85 Unable to find Seven factors, although two 
factors chosen (method not 
described; Dickman, 1990)

23 item scale with yes/no 
responses

Yes

Dimensional Obsessive-
Compulsive Scale 
(DOCS)

α = 0.83-0.96 r = 0.55-0.66 
(12 weeks)

4 factors (EFA, CFA, 
Abramowitz et al, 2010)

20 item scale with 
responses on a scale from 
0 to 4

Yes
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Scale Internal 
consistency

Test-retest Factor Structure Convenience No fee 
to 
access

Eysenck’s Impulsiveness, 
Venturesomeness and 
Empathy (IVE-7)

α = 0.87 KR-20 
= 0.624-0.819

Unable to find 3 factors (PCA, Eysenck et al, 
1985; EFA, Caci et al, 2003)

54 item measure with 
yes/no answers

Yes

Impulsive Compulsive 
Behaviours Checklist 
(ICBC)

α = 0.84-0.89 Unable to find 2 factors (EFA, CFA, Guo et al, 
2017)

33 behaviours listed with 
responses on a 4 point 
scale. Additional question 
asking if distress is 
caused.

Yes

Lifetime History of 
Impulsive Behaviors 
(LHIB-Q53)

α = 0.96 r = 0.88 Unable to find 53 item scale with 
frequency of behaviors 
rated on a 5 point scale

No

Multidimensional 
Personality Questionnaire 
Control Scale

α = 0.90 Unknown 
method = 
0.82-0.92 (30 
days)

Single factor included in the 
higher order constraint factor 
(Whiteside and Lynam, 2001)

24 item Control subscale No

NEO-Personality 
Inventory-Revised (NEO-
PI-R)

α = 0.63 Unable to find Part of the neuroticism scale 
(Costa and McCrae, 1992)

Subscale of the NEO 
Personality Inventory 
Neuroticism scale

No

Obsessive-Compulsive 
Inventory-Revised (OCI-
R)

α = 0.34-0.93 r s = 0.57-0.87 
(1-2 weeks)

6 factors (PCA, Foa et al, 
2002)

18 item inventory with 6 
subscales rating symptom 
trouble during past week. 
Items are rated on 5 point 
scale between Not at all 
(0) and Very much (4).

Yes

Padua Inventory (PI) α = 0.90-0.94 Unknown 
method = 
0.78-0.83

4 factors (PCA, Sanavio, 1988; 
PCA, Kyrios et al, 1996; PCA, 
Sternberger and Burns 1990)

60 item scale rated on a 5-
point scale

Yes

Padua Inventory – 
Revised (PI-R)

α = 0.82-0.96 Unable to find 5 factors (Van Oppen et al, 
1995; although not replicated 
by Gonner et al, 2010)

41 item scale with 5 
subscales

Yes

Padua Inventory Palatine 
Revision (PI-PR)

α = 0.78-0.93 Unable to find 6 factors (CFA, Gonner, Ecker 
& Leonhart, 2010)

24 item scale with 
answers rated on a 5 point 
scale

Yes

Padua Inventory-
Washington State 
University Revision (PI-
WSUR)

α = 0.74-0.96 Unknown 
method = 0.76 
(6-7 months)

5 factors (PCA, Burns et al, 
1996)

39 item scale rated on a 5-
point scale

Yes

Personality Research 
Form Impulsivity Scale

α = 0.81 Unable to find Unidimensional subscale (EFA, 
Stricker, 1974)

A 16 item subscale of the 
Personality Research 
Form.

No

Positive Urgency 
Measure (PUM)

α = 0.95 r = 0.85 (Tested 
as part of UPPS-
P,)

Unidimensional (EFA, CFA; 
Cyders et al, 2007)

14 item scale assessed on 
a four-point Likert scale

Yes

Recent Rash Impulsivity 
Scale (RRIS)

α = 0.53-0.68 r = 0.54-0.65 (4 
weeks)

2 factors (EFA, CFA; Mayhew 
and Powell, 2014)

17 item scale Yes

Risky, Impulsive and 
Self-Destructive Behavior 
Questionnaire (RISQ)

α = 0.92 (total 
score)

Unable to find General factor and 8 specific 
factors (EFA, CFA, bifactor, 
Sadeh and Baskin-Sommers, 
2016).

38 item scale based on 
frequency and age of 
onset of risky behaviours

Yes

Sensitivity to Punishment 
and Sensitivity to Reward 
Questionnaire (SPSRQ)

α = 0.75-0.83 r = 0.87-0.89 (3 
months)

2 factors (PCA, Torrubia et al, 
2001)
Trimmed 2 factors although 
mixed support (EFA, CFA; 
O’Connor et al, 2004)

48 items with yes/no 
responses.

Yes

Sensation Seeking Scale 
(SSS-V)

α = 0.57-0.78 r = 0.87 (4 to 6 
weeks)

4 factors (CFA; Loas et al, 
2001; CFA, Roberti et al, 2003; 
CFA, Haynes et al, 2000)

40 item scale comprising 
4 subscales and a total 
score.

Yes
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Scale Internal 
consistency

Test-retest Factor Structure Convenience No fee 
to 
access

Temperament and 
Character Inventory 
Impulsiveness (TCI)

α = 0.63 Unable to find Unidimensional (PCA; 
Cloninger et al, 1991)

8 item subscale of the 
novelty-seeking 
dimension. True/false 
answers.

No

Temperament and 
Character Inventory – 
Revised – Impulsiveness 
(TCI-R)

α = 0.74 Unable to find Unidimensional (EFA, CFA; 
Farmer and Goldberg, 2008)

9 item subscale from 
revised version of TCI. 5 
point Likert scale

No

Trait Rash Impulsivity 
Scale (TRIS)

α = 0.73 r = 0.65 (4 
weeks, total 
score)

2 factors (EFA, CFA; Mayhew 
and Powell)

17 item scale Yes

UPPS-P Impulsive 
Behaviour Scale

α = 0.80-0.94 r = 0.81-0.93 
(>1 day)

Five factors (CFA, Cyders and 
Smith, 2007)

59 item scale scored on a 
4 point Likert scale

Yes

Short UPPS-P (S-UPPS-
P)

α = 0.70-0.81 r = 0.60 (< 30 
days)

Five factors (CFA; Dugre et al, 
2019)

20 items rated on a 4 
point Likert scale.

Yes

UPPS-R Impulsiveness 
Behaviour Scale

α = 0.82-0.91. Unable to find 4 dimensions of impulsivity 
(EFA, CFA; Whiteside and 
Lynam, 2001)

45 item scale assessed on 
a 4 point Likert scale

Yes

Vancouver Obsessional 
Compulsive Inventory – 
Revised (VOCI-R)

α = 0.82-0.95 Unable to find 5 factors (CFA, Gonner, Ecker, 
Leonhart and Limbacher, 2010)

30-item scale. Items are 
rated from 0 to 4

Yes

Internal consistency measured using Cronbach’s alpha unless otherwise stated. r = Pearson’s r; rs = spearman’s rho. KR-20 = Kuder Richardson 

test. References can be found in Tables 1 and 2. Cronbach’s alpha: ≥0.90, ≥0.70 deemed acceptable, 0.65-0.69 deemed minimally acceptable, <0.65 
deemed unacceptable (DeVillis, 1991). Test-retest correlation coefficients: ≥0.70 deemed acceptable, 0.6-0.7 deemed questionable, <0.5 deemed 
poor (Hays et al, 1993). For scale length, <20 items deemed good, 20-30 items deemed mid-length and >30 items deemed long. For factor analysis, 
Green was deemed to be EFA followed by CFA, completed on separate populations with no other contradictory findings and supported by fit 
statistics. Amber was deemed to be factor analysis completed, either one of CFA, EFA, PLS or two types completed on the same population. Red 
was deemed to be factor analysis resulted in contradictory findings or no clear structure.
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