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GENERAL INTRODUCTION 

Obsessive compulsive disorder (OCD) is characterized by obsessions and/or 

compulsions. Obsessions are defined as intrusive and recurrent thoughts, impulses or 

images. These obsessions are typically suppressed or neutralized by compulsions. 

Compulsions are defined as ritualized, repetitive behaviors (e.g., checking or washing) 

or mental acts (e.g., counting or praying) intended to reduce distress or prevent a 

feared event. These obsessions and compulsions take at least one hour per day, cause 

significant distress and typically impairments in social functioning and work (American 

Psychiatric Association, 2013; Ruscio, Stein, Chiu, & Kessler, 2010). Its lifetime 

prevalence is 2.3 – 3.5%, however more than a quarter of people experience obsessions 

or compulsions at some time in their lives (Angst et al., 2004; Ruscio et al., 2010). 

Moreover, Rachman and de Silva (1978) demonstrated that nonclinical participants 

experience similar intrusive thoughts as clinical OCD patients. Indeed, Langlois, 

Freeston, and Ladouceur (2000) reported a prevalence of intrusive thoughts of 74% in 

nonclinical participants. OCD is more prevalent in females and the average age of onset 

is under age 20 (Angst et al., 2004; Ruscio et al., 2010). Although there are different 

efficacious treatments available (see Skapinakis et al., 2016), only 41.7% achieves 

remission (Farris, McLean, Van Meter, Simpson, & Foa, 2013). In order to improve 

treatments, in-depth understanding of the mechanisms of OCD is warranted.  

OCD is a clinically heterogeneous disorder. Bloch, Landeros-Weisenberger, 

Rosario, Pittenger, and Leckman (2008) subdivided the symptoms of OCD in a meta-

analysis in order to reduce heterogeneity and found the following symptom 

dimensions: (1) symmetry obsessions neutralized by repeating, ordering and counting. 

This symptom dimension differentiates itself by the need to resolve a not-just-right 

feeling rather than anxiety or fear (McKay et al., 2004). (2) Aggressive, sexual, religious 

or somatic obsessions neutralized by checking. Salkovskis (1985) and Rachman (1997; 
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1998) pose that the urge to check is elicited by the belief patients are responsible for 

these thoughts and their potential consequences. These consequences can be in real 

life (e.g., if someone has an image of stabbing someone, they fear they will actually do 

so) or for one’s moral character (e.g., the fact that someone has an image of stabbing 

someone, means they are morally repugnant). Moreover, Salkovskis (1985) argues that 

some patients overestimate their responsibility by considering it their duty to prevent 

any possible harm, no matter how improbable. (3) Contamination obsessions 

neutralized by cleaning or washing. This symptom dimension consists of the fear of 

being contaminated or contaminating someone else (Markarian et al., 2010). 

Contamination fear is one of the most common symptom dimensions in OCD (Ball, 

Baer, & Otto, 1996). These symptom dimensions are associated with different patterns 

of neural substrates, genetic transmission, comorbidity, response to treatment, and 

neuropsychological functioning (Mataix-Cols, do Rosario-Campos, & Leckman, 2005). 

For instance, the symmetry and checking dimensions are more strongly associated with 

tic disorder (Leckman et al., 1997) and sexual/religious obsessions are associated with a 

lower treatment response to behavior therapy (Ball et al., 1996). Furthermore, the 

contamination symptom dimension is associated with better performance compared to 

the checking dimension on most cognitive tasks (Leopold & Backenstrass, 2015). To 

date, a wealth of research has focused on the relationship between the checking 

symptom dimension and executive functioning. As the contamination fear symptom 

dimension is also one of the most prevalent symptom dimensions, this dissertation will 

focus on the contamination fear symptom dimension.  

Numerous studies have investigated the etiological and maintaining factors of 

this disorder. One of the main neurological models in OCD consists of abnormal 

functioning of the frontostriatal circuit. This model entails hyperactivation of the 

orbitofrontal cortex, anterior cingulate cortex, basal ganglia, and decreased activity of 

the dorsolateral prefrontal and parietal network. The frontostriatal circuit underlies 

executive functioning, a set of general-purpose control mechanisms that regulate our 

thoughts and behaviors (Miyake & Friedman, 2012). Therefore executive functioning is 

of particular interest in OCD (Melloni et al., 2012).  
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Executive Functioning in OCD 

The literature on executive functioning in OCD is characterized by contrasting 

findings. For instance, Abramovitch, Abramowitz, and Mittelman (2013) reported 

substantial heterogeneity in findings across studies in different cognitive domains 

within their meta-analysis. However, overall meta-analyses have demonstrated 

differences between OCD patients and healthy controls in inhibition, set shifting, 

updating, verbal working memory, visuospatial working memory, planning, processing 

speed, and attention with effect sizes ranging from d = 0.3 to d = 0.7 (Abramovitch et 

al., 2013; Shin, Lee, Kim, & Kwon, 2014; Snyder, Kaiser, Warren, & Heller, 2014). 

Although it should be noted that across these meta-analyses the magnitude of the 

effects varies (Snyder et al., 2014). 

Different moderators have been investigated in order to explain the 

heterogeneity in these findings. However, depressive symptoms, age of onset, Selective 

Serotonin Reuptake Inhibitors (SSRIs), general motor-response slowing, and gender 

generally did not consistently moderate neuropsychological functioning in OCD 

(Abramovitch et al., 2013; Shin et al., 2014; Snyder et al., 2014). Although it is 

impossible to rule out a deficit in general processing speed as a moderator (Snyder et 

al., 2014). Moreover, other authors have posed that OCD is associated with impaired 

confidence in memory, perception or attention rather than a clear deficit (e.g., Dek, van 

den Hout, Giele, & Engelhard, 2010; Hermans et al., 2008; Macdonald, Antony, 

Macleod, & Richter, 1997). For instance, Hermans et al. (2008) found that confidence in 

attention uniquely predicted checking behaviors and that repeated checking of 

individually selected compulsive actions resulted in increased distrust in attention in 

OCD patients. 

More recently, studies started investigating the predictive effect of 

neuropsychological functions on treatment response. For instance, D'Alcante et al. 

(2012) found that OCD patients with better cognitive and executive abilities at baseline 

were more likely to respond to Cognitive Behavioral Therapy (CBT) or fluoxetine. 

Interestingly, they found that increased mental flexibility predicted a better response to 

CBT and a worse response to fluoxetine, suggesting that patients with different 

neuropsychological profiles may respond differently to certain types of treatment. 

Similarly, Braga et al. (2016) found a trend in which patients who responded to group 
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CBT performed better on tests assessing information processing speed, set shifting and 

working memory compared to non-responders. However, Bolton, Raven, Madronal-

Luque, and Marks (2000) found that none of the neuropsychological deficits at baseline 

were able to predict response to behavioral treatment. 

Inhibition is of specific interest in OCD given the repetitive nature of obsessions 

and compulsions (Chamberlain, Blackwell, Fineberg, Robbins, & Sahakian, 2005). Nigg 

(2000) identified four types of inhibition of a motor or cognitive response: (1) 

Interference control, which prevents interference due to resource or stimulus 

competition. This type of inhibition is often assessed by a Stroop task in which 

participants inhibit the meaning of color words in order to name the color of its print 

(MacLeod, 1991). (2) Cognitive inhibition, which suppresses irrelevant information from 

working memory. (3) Behavioral inhibition or response inhibition, which refers to the 

ability to inhibit a prepotent response (Logan, 1994). This type of inhibition is often 

assessed by a go/no-go task or a stop-signal task (SST). (4) Oculomotor inhibition, which 

refers to effortful suppression of reflexive saccades. This type of inhibition is often 

assessed by the antisaccade task in which participants must resist reflexive eye 

movements towards a new peripheral target and move their eyes in the opposite 

direction. Although inhibition has been subdivided in these four types, Friedman and 

Miyake (2004) found that interference control, response inhibition and oculomotor 

inhibition are highly related and are part of a single latent variable.  

Much research has focused on the link between response inhibition and OCD. 

For response inhibition there are both studies that find an impairment compared to 

controls (e.g., Abramovitch, Dar, Schweiger, & Hermesh, 2011; Menzies et al., 2007) 

and studies that find similar performance (e.g., Bohne, Savage, Deckersbach, Keuthen, 

& Wilhelm, 2008; Krishna et al., 2011). Abramovitch and Cooperman (2015) argue that 

the inconsistency in the results of response inhibition is partly due to its assessment. 

Studies assessing response inhibition with the SST generally show impairments 

compared to controls (e.g., de Wit et al., 2012; Menzies et al., 2007), while studies 

assessing response inhibition with the go/no-go task often report no difference in 

performance (e.g., Bohne et al., 2008; Krishna et al., 2011). Moreover, Snyder et al. 

(2014) showed that the effect size for OCD patients compared to controls was medium 

for stop-signal RTs and only small and nonsignificant for accuracy on the go/no-go task. 
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In a go/no-go task participants respond to series of go stimuli (for instance colored 

squares) but cannot respond to no-go stimuli (for instance red squares). From the start 

of the trial it is clear a participant should inhibit their response, which suggests that this 

task provides a measure of action suppression (Eagle, Bari, & Robbins, 2008). In a SST 

participants need to respond to a series of targets, however typically in 25% to 30% of 

the trials participants are presented with an auditory stop signal. The time between the 

presentation of the target and the stop signal is the stop signal delay and often starts at 

250ms. When participants hear the signal they need to inhibit their response to the 

target. Response inhibition is then operationalized as Stop Signal Reaction Times 

(SSRTs). SSRTs are calculated based on the horse-race model (Logan, 1994). This model 

assumes that go and stopping processes compete. When the go process is faster than 

the stopping process this will result in failed response inhibition. When the stopping 

process is faster than the go process this will result in successful inhibition. Since the 

SST requires participants to inhibit an already prepared response, the SST is a measure 

of action cancellation (Eagle et al., 2008). The fact that an effect for inhibition is often 

found with the SST but not with the go/no-go task suggests that OCD has particular 

difficulties with action cancellation (as assessed by the SST) rather than action 

suppression (as assessed by the go/no-go task; Abramovitch & Cooperman, 2015; Eagle 

et al., 2008). Furthermore, the SST has a higher inhibitory load (Schachar et al., 2007) 

and has different underlying neural substrates than the go/no-go task (Eagle et al., 

2008).  

Chamberlain et al. (2005) have suggested that the repetitive obsessive thoughts 

and compulsions stem from a deficit in inhibition. They therefore considered inhibition 

to be an endophenotype of OCD. An endophenotype is considered a measurable 

component that connects a disease to the distal genotype (Gottesman & Gould, 2003). 

Endophenotypes are signs of genetic risk factors and are thus not influenced by current 

symptomatology or valence of stimuli. This trait view is supported by studies 

demonstrating that OCD patients and their healthy relatives perform similarly on 

inhibition (e.g., Menzies et al., 2007), OCD patients perform similarly in remission and 

pre- compared to post-treatment (e.g., Bannon, Gonsalvez, Croft, & Boyce, 2006; Braga 

et al., 2016).  
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In contrast, Abramovitch and Cooperman (2015) argue that studies generally 

find only small to moderate impairments in inhibition, meaning that a significant 

change in performance following treatment is unlikely. Nonetheless some studies did 

find improvement in neuropsychological performance after treatment (e.g., Andrés et 

al., 2008; Kuelz et al., 2006; Voderholzer et al., 2013). Furthermore, some studies show 

an association between the severity of OCD symptoms and neuropsychological 

functioning (e.g., Abramovitch et al., 2011; Trivedi et al., 2008). However, meta-

analyses could not identify OCD symptoms severity as a consistent moderator for 

neuropsychological performance (Abramovitch et al., 2013; Shin et al., 2014; Snyder et 

al., 2014). Abramovitch and Cooperman (2015) argue that methodological difficulties 

such as a variety of measures for OCD severity and restricted range might hinder finding 

an association between neuropsychological performance and symptom severity.  

In line with the view that OCD symptoms may influence neuropsychological 

performance, Abramovitch, Dar, Hermesh, and Schweiger (2012) introduced the 

executive overload model in OCD (see Figure 1 for an overview). In this model the 

fronto-striatal hyperactivation and overflow of obsessive thoughts is due to continuous 

attempts to control automatic processes. Subsequently the overflow of obsessive 

thoughts consume cognitive resources leading to an overload of the executive system. 

This in turn leads to impairments on executive tasks such as response inhibition. When 

these neuropsychological impairments become evident for the patient (e.g., being late 

at appointments) this elicits fear of impulsivity and hence leads to further efforts to 

control automatic processes. Subsequently, this results in a vicious cycle in which these 

increased efforts evoke further obsessive thoughts, leading to increased overload to the 

executive system and more neuropsychological impairments. 
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Figure 1. Executive overload model of Abramovitch et al. (2012). Reprinted from 

“Comparative neuropsychology of adult obsessive‐compulsive disorder and attention 

deficit/hyperactivity disorder: Implications for a novel executive overload model of 

OCD,” by A. Abramovitch, R. Dar, H. Hermesh, & A. Schweiger, 2012, Journal of 

Neuropsychology, 6, 161-191. Copyright © 2011 by John Wiley Sons, Inc. Reprinted by 

permission of John Wiley & Sons, Inc. 

 

Another issue that has often been overlooked in research on the link between 

OCD and inhibition is the possibility that difficulties in inhibition could be exacerbated in 

the context of disorder-relevant stimuli. In line with this hypothesis, OCD patients 

experience difficulty to inhibit compulsive behavior (e.g., washing hands) in the context 

of specific stimuli (e.g., a family member), yet no difficulty inhibiting the same 

compulsive behavior in the context of other stimuli (e.g., a dog; Linkovski, Kalanthroff, 

Henik, & Anholt, 2016). Interestingly, Linkovski et al. (2016) set out to take the disorder-

relevance of stimuli into account. In their first experiment they did not find an effect of 



CHAPTER 1 

 
8 

repeated checking and consequent decreased memory confidence on performance on a 

neutral SST. In their second experiment they added familiar stimuli as go signals in the 

SST and found that participants exhibited reduced accuracy in stopping trials to familiar 

stimuli compared to unfamiliar stimuli, regardless of whether they previously 

performed a repeated checking task or a simple action task. This suggests that at least 

familiarity, which often correlates with disorder-relevance, can have an effect on 

inhibition capacity. However, they found no effects on stop signal reaction times.  

In summary, response inhibition is of specific interest in OCD. However, the 

literature concerning the role of inhibition in OCD is mixed. One of the issues in the 

literature is the state-trait debate. Some authors suggest response inhibition is an 

endophenotype and thus a trait of OCD (Chamberlain et al., 2005), which suggests that 

poor response inhibition would make someone more vulnerable to develop OCD and 

response inhibition is not influenced by current symptoms or type of stimuli. In 

contrast, the executive overload model (Abramovitch et al., 2012) suggests that current 

OCD symptoms can lead to an overload of the executive system, which subsequently 

leads to decreased response inhibition. Therefore, decreased inhibition could be a state 

rather than a trait marker in OCD. A second issue in the literature is the lack of studies 

taking valence-specificity into account. The few studies that take valence-specificity into 

account suggest that difficulties in inhibition could be larger in the context of disorder-

relevant stimuli. In order to clarify these issues, experimental research to further 

elucidate the role of context-dependence and valence-specificity in inhibition in the 

context of OCD is necessary. 

 

Selective Attention in OCD 

Another factor that has been put forward as one of the mechanisms that 

contributes to the development and maintenance of OCD is selective attention (Bar-

Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van Ijzendoorn, 2007; Muller & 

Roberts, 2005). Selective attention refers to selectively attending to threatening stimuli 

over neutral stimuli. The theory of role of selective attention in OCD stems from 

theories on selective attention in anxiety. Although the DSM 5 (American Psychiatric 

Association, 2013) considers obsessive-compulsive and related disorders as a separate 

diagnostic class, OCD and anxiety disorders overlap in several substantial ways 
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(Abramowitz & Jacoby, 2015). OCD and anxiety disorders are both characterized by 

excessive irrational fear and avoidance behavior. In OCD compulsions are often 

performed in order to reduce obsessional anxiety. Thus they are functionally similar to 

avoidance behavior or safety-seeking strategies in anxiety disorders. Furthermore, 

similar to anxiety disorders, OCD is maintained by cognitive distortions and negative 

reinforcement. Moreover, for both anxiety disorders and OCD exposure-based therapy 

has proved to be one of the most effective treatment interventions. Based on these 

facts Abramowitz and Jacoby (2015) argue that OCD has mistakenly been identified as a 

separate diagnostic class. The merit of theoretical models of selective attention in 

anxiety for OCD is further corroborated by the meta-analysis of Bar-Haim et al. (2007) in 

which they found no significant difference in the results for attentional bias in OCD 

compared to anxiety disorders.  

Based on their meta-analysis Bar-Haim et al. (2007) developed an integrative 

model on selective attention in anxiety. This model comprises four stages of threat 

processing. The first stage consists of pre-attentively evaluating stimuli in the 

environment. If stimuli are labeled as a threat, cognitive resources will be allocated to 

those stimuli in the next stage of processing, resulting in interruption of ongoing activity 

and a conscious anxious state. Subsequently, the context of the threat and available 

coping resources will be assessed and the threat will be compared with prior learning 

experiences and memory. Finally, if the stimulus is still labeled as a threat, current goals 

will be interrupted and attention will be oriented towards threat in the last stage of 

processing. Bar-Haim et al. (2007) suggest a role of selective attention in the etiology of 

disorders by arguing that disorders can stem from abnormalities in processing at 

different stages.  

Van Bockstaele et al. (2014) investigated the empirical support for a causal 

relationship between selective attention and anxiety. In line with Bar-Haim et al. (2007), 

they concluded that selective attention is likely a cognitive vulnerability factor for 

anxiety based on studies that show that a change in selective attention can influence 

vulnerability to stress (e.g., Verhaak, Smeenk, van Minnen, & Kraaimaat, 2004). 

However, in contrast to Bar-Haim et al. (2007), Van Bockstaele et al. (2014) concluded 

that symptoms can also influence selective attention. For instance, Foa and McNally 

(1986) found that attentional bias towards threat was reduced after successful 
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exposure treatment in OCD patients. Since exposure therapy decreased OCD symptoms 

and this is in turn was followed by a decrease in selective attention, this study provides 

support for the idea that OCD symptoms can influence selective attention.  

Studies investigating selective attention in the context of OCD have indeed 

found an attentional bias for OCD-related stimuli in subclinical or clinical OCD (e.g., 

Amir, Najmi, & Morrison, 2009; Lavy, Van Oppen, & Van Den Hout, 1994; Moritz, Von 

Muehlenen, Randjbar, Fricke, & Jelinek, 2009; Tata, Leibowitz, Prunty, Cameron, & 

Pickering, 1996). However, there have been multiple studies that failed to find an 

association between OCD and selective attention (e.g., Harkness, Harris, Jones, & 

Vaccaro, 2009; Morein-Zamir et al., 2013; Moritz et al., 2008; Moritz & von Mühlenen, 

2008). Due to the inconsistent literature on selective attention in OCD compared to the 

consistent findings in anxiety, Summerfeldt and Endler (1998) concluded that an 

attentional bias in OCD has only been reliably demonstrated in OCD with contamination 

concerns. Although the meta-analysis of Bar-Haim et al. (2007) found no significant 

difference between anxiety disorders and OCD in selective attention. 

From the current literature on selective attention in OCD no conclusions can be 

drawn regarding the direction of causality. It is unclear whether selective attention 

influences OCD symptoms or whether OCD symptoms also influence selective attention. 

Research using prospective designs in order to examine the influence of selective 

attention on OCD symptoms is limited. A study that explicitly examined the link 

between selective attention and OCD in subclinical contamination fear participants 

found that an experimental reduction of attentional bias resulted in increased 

behavioral approach towards contamination stimuli (Najmi & Amir, 2010). This study 

suggests that attentional bias can have an effect on subsequent OCD symptoms.  

Another issue in the literature on selective attention in OCD is content-

specificity: is selective attention specific for disorder-congruent stimuli or for 

threatening stimuli in general? Pergamin-Hight, Naim, Bakermans-Kranenburg, van 

Ijzendoorn, and Bar-Haim (2015) aimed to address this issue in their meta-analysis. 

They found that attentional bias was specific for disorder-congruent stimuli in anxiety 

disorders. This suggests that selective attention could be affected by previous learning 

and memories. Type of anxiety disorder (i.e., post-traumatic stress disorder, panic 

disorder, social anxiety disorder and OCD) was not a significant moderator. However, it 
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is important to note that this meta-analysis only included four studies on OCD. 

Moreover, out of these four studies only one study found significant evidence for 

content-specificity. Therefore, more research on content-specificity in selective 

attention in the context of OCD is warranted. 

Selective attention is often assessed in a dot probe task, in which two pictures 

are presented on a screen below and above a fixation cross. These pictures can consist 

of a pair of two neutral pictures or a pair of a threatening picture and a neural picture. 

After the pictures appeared a dot typically appears on one of the two locations where 

the pictures appeared previously. Selective attention is operationalized with several 

indices: The most often used index is the attentional bias score, the tendency to 

allocate attention to threatening stimuli over neutral stimuli. This index is usually 

calculated by subtracting the time it takes to respond to a dot when a threatening 

stimulus previously appeared on the same location (i.e., congruent trials) from the time 

it takes to respond to a dot when a neutral stimulus previously appeared on the same 

location (i.e., incongruent trials). Second, attentional interference is used, a measure 

that determines the extent that a threatening pictures interferes with attention 

allocation. This index is usually assessed by subtracting the time it takes to respond to 

dot when the previous pictures were both neutral from the time it takes to respond to 

incongruent trials. Traditionally, these measures were considered as relatively stable 

biases in time. However, the index of attentional bias and attentional interference have 

repeatedly shown unreliability. This suggests they are not stable traits, but rater 

dynamic processes (Rodebaugh et al., 2016). This led to the development of a third type 

of selective attention index: trial-level based (TL-BS) selective attention measures. For 

instance, attentional bias variability assesses attentional bias on trial level based on 

temporally contiguous trials and subsequently determines the variability of attentional 

bias. Similarly, Bradley et al. (2016) found no evidence of OCD symptoms predicting 

vigilance or delayed disengagement, but OCD symptoms did predict dynamic selective 

attention: the tendency to repeatedly re-orient and fixate upon OCD stimuli over time. 

To date, the research on attentional bias variability in the context of OCD is scarce. 

Therefore, this doctoral dissertation will consider attentional bias both with the 

traditional bias scores as a stable concept and with the new trial-level bias scores 

approach considering attentional bias as a dynamic process. 
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In summary, selective attention has been implicated in OCD. However, results 

regarding selective attention in OCD are mixed. Different views exist regarding the 

nature of the link between selective attention and OCD. Bar-Haim et al. (2007) suggest 

that selective attention is a vulnerability factor for OCD. This view is supported by Van 

Bockstaele et al. (2014), however Van Bockstaele et al. (2014) also discuss the 

possibility that symptoms can influence selective attention. The latter view has rarely 

been investigated. A second issue pertains to the content-specificity of selective 

attention. Pergamin-Hight et al. (2015) found that selective attention was specific for 

disorder-relevant stimuli. However, this meta-analysis included only four studies on 

OCD from which only one study actually reported evidence for content-specificity. 

Further research is necessary in order to elucidate the effect of content-specificity and 

OCD symptoms on selective attention. 

 

Combined Cognitive Bias Hypothesis 

To date, most research has investigated information processing factors in 

isolation. Muller and Roberts (2005) argued that information processing factors could 

interact in the etiology and maintenance of OCD symptoms. The notion of interacting 

combined cognitive biases has been further elaborated by Hirsch, Clark, and Mathews 

(2006). In their combined cognitive biases hypothesis they pose that cognitive biases 

can influence each another and/or can interact so that the effect of each bias 

separately on symptoms is influenced by other biases. Therefore combinations of biases 

should have a greater impact on disorders than information processing factors in 

isolation.  

A theory that takes into account the interaction between information processing 

factors is the Attentional Control Theory (ACT; Eysenck, Derakshan, Santos, & Calvo, 

2007). This theory poses that the effects of anxiety on attentional processes are pivotal 

in order to understand how anxiety affects cognitive performance. Internal (e.g., 

intrusive thoughts) or external (e.g., distressing pictures) threat stimuli direct attention 

towards the source of threat. This concept is related to the bottom-up attentional 

system, which is influenced by salient or threatening stimuli (internal or external; 

Corbetta & Shulman, 2002). Increased bottom-up capture (i.e., selective attention) 

subsequently decreases the control of the second attentional system: top-down 
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control. Top-down control is governed by current goals, expectations and knowledge 

(Corbetta & Shulman, 2002). Inhibition is one of the main functions underlying top-

down control and is especially impaired when task demands on working memory are 

high. Furthermore, top-down control and bottom-up capture influence each other 

bidirectionally. For instance, decreased top-down control is subsequently more 

susceptible to influences of bottom-up capture. These bidirectional effects should be 

stronger under stressful conditions when anxiety levels are high. In contrast, individuals 

with high inhibition capacity may be less susceptible to influences of bottom-up 

capture.  

Moreover, ACT distinguishes between effectiveness and efficiency of 

performance. The effectiveness of the performance refers to the quality of the task 

performance, for instance measured by accuracy. Efficiency refers to the effort 

necessary to establish the effectiveness of performance, for instance measured by 

reaction times. Effects of decreased top-down control are most evident on efficiency of 

performance. 

However, in some cases increased bottom-up capture can be beneficial for 

cognitive performance. When threat-related stimuli are relevant to the cognitive task at 

hand and thus align with current goals, the interaction between bottom-up capture and 

top-down control should lead to enhanced cognitive performance.  

In the context of OCD the bottom-up system is likely influenced by obsessive 

thoughts and selective attention to threat-related stimuli. This system could interact 

with inhibition capacity in the development and maintenance of OCD symptoms. For 

instance, the tendency to attend to obsessive thoughts and threat-related stimuli and a 

difficulty in response inhibition when confronted with such stimuli could exacerbate 

OCD symptoms. Furthermore, the ACT implies that the experience of OCD symptoms 

should increase selective attention to OCD-related stimuli and decrease inhibition 

capacity. 

 

Research Objectives of the Dissertation 

Based on the gaps in the literature described above, the current dissertation had 

three specific research aims that are crucial in the further understanding of the link 

between selective attention, inhibition and OCD symptoms.  
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(1) Examining whether information processing biases are stable or context-

dependent. As described above, in the context of inhibition there is a state-trait debate. 

Some researchers have argued that inhibition should be considered as an 

endophenotype for OCD (Chamberlain et al., 2005), in which decreased inhibition 

capacity would make someone more vulnerable to develop OCD symptoms. However, 

Abramovitch et al. (2012) proposed a theoretical model in which current OCD 

symptoms can also influence inhibition capacity. Also in the context of selective 

attention, Bar-Haim et al. (2007) implicated selective attention in the etiology of anxiety 

disorders. However, Van Bockstaele et al. (2014) suggested that symptoms can also 

have an effect on selective attention. In order to investigate the context-dependence of 

inhibition and selective attention, this dissertation will compare inhibition and selective 

attention during neutral conditions to its assessment in the context of elicited OCD 

symptoms.  

(2) Understanding the role of general vs. valence-specific biases. As described 

above, there has been debate on whether there is a general impairment in inhibition or 

selective attention towards generally negative stimuli or whether these biases are 

specific for disorder-relevant stimuli. According to ACT (Eysenck et al., 2007) disorder-

relevant stimuli should have a stronger effect compared to neutral stimuli. In order to 

examine valence-specificity, the studies in this dissertation will compare selective 

attention and inhibition in the context of generally negative stimuli to performance in 

the context of disorder-relevant stimuli.  

(3) Testing whether OCD symptoms are best predicted by single or multiple 

information processing biases. Muller and Roberts (2005) and Hirsch et al. (2006) have 

posed that information processing factors can interact in the development and 

maintenance of symptoms. An interaction between inhibition and selective attention 

could have a stronger effect on OCD symptoms than these factors in isolation. For 

instance, it is plausible that selective attention to threat-related stimuli is particularly 

harmful when individuals have difficulties in inhibition. In this dissertation the link 

between response inhibition, selective attention, their interaction and OCD symptoms 

will be clarified by examining the predictive value of these factors on OCD symptoms 

prospectively.  
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Overview of the Chapters 

As OCD symptoms are prevalent in non-clinical populations, OCD can be 

meaningfully studied in analogue samples (Abramowitz et al., 2014). Moreover, 

Abramowitz et al. (2014) argued OCD symptoms are dimensional instead of categorical, 

are phenomenologically similar, and have similar etiological and maintenance factors in 

clinical and non-clinical populations. Therefore non-clinical and subclinical populations 

are well-suited for research on the mechanisms of OCD and will be used throughout this 

dissertation.  

In order to be able to investigate context-dependence of inhibition and selective 

attention (research aim 1), there is a need for ethical and efficacious OCD symptom 

induction procedures. There are many procedures available in order to elicit temporary 

OCD symptoms, however a comprehensive review on these procedures is lacking. 

Therefore, chapter 2 consists of a meta-analysis of different induction procedures of 

OCD symptoms. For this meta-analysis the efficacy of these procedures was 

investigated in clinical and nonclinical participants over different moderators. The 

moderators included different induction categories (i.e., threat-related material, 

disgust, mental contamination, perfectionism/certainty, responsibility, thought-action 

fusion, and performing compulsions), symptom dimensions of OCD (i.e., checking, 

contamination fear, symmetry, or general OCD regardless of symptoms dimension), 

modalities of presentation (i.e., verbal, visual, objects, behavior, or a combination of 

these), and level of individual tailoring. The meta-analysis included 4900 participants 

across 90 studies. Based on this meta-analysis one of the best procedures to elicit 

current OCD symptoms in nonclinical participants consisted of the mental 

contamination category.  

In chapter 3 we examined the link between OCD symptoms (research aim 1), 

OCD-related stimuli (research aim 2) and response inhibition. In order to investigate the 

effects of current OCD symptoms on response inhibition, the stop-signal task was 

administered before and after either an OCD symptom induction (n = 43) or a neutral 

mood induction (n = 40). In order to investigate whether underperformance on the 

stop-signal task would be specific for OCD-related stimuli, the stop-signal task included 

neutral, generally negative and OCD-related stimuli. Moreover, trait OCD symptoms 

were taken into account by comparing participants scoring high (n = 39) and low (n = 
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44) on contamination fear. Furthermore, we examined whether baseline inhibition 

capacity could predict the change in symptoms after an OCD symptom induction.  

In Chapter 4 context-dependence (research aim 1) and valence-specificity 

(research aim 2) was investigated in the context of selective attention. This chapter 

consists of two studies. The first study cross-sectionally investigated the effect of trait 

OCD symptoms on selective attention by comparing students scoring high (n = 32) and 

low (n = 32) on contamination fear on their performance on a dot probe task. The 

second study investigated the effect of current OCD symptoms by administering a dot 

probe task before and after either an induction of OCD symptoms (n = 35) or a neutral 

mood induction (n = 33). Furthermore, the second study investigated whether baseline 

selective attention for OCD-related stimuli could predict the change in symptoms after 

an OCD symptoms induction. In these studies selective attention was both considered 

as a dynamic process in time by looking at attentional bias at trial level and as a stable 

concept by looking at traditional attentional bias and interference scores.  

Chapter 5 examined the predictive unique and interactive effects of selective 

attention and response inhibition on OCD symptoms (research aim 3). This was 

investigated by checking whether selective attention, response inhibition and their 

interaction can predict OCD symptoms over and above obsessive beliefs. Baseline OCD 

symptoms, selective attention, response inhibition and obsessive beliefs were assessed 

in students (n = 89) during a first session in the beginning of the semester. The influence 

on OCD symptoms was examined by an OCD symptom induction during the first session 

and questionnaires during the examination period (68 to 80 days after the first session). 

The examination period is a period of heightened stress, which is associated with OCD 

symptoms (Coles & Horng, 2006), and is therefore suitable as a more ecologically valid 

induction.  

Finally, in chapter 6 the main findings and implications from all chapters will be 

discussed, limitations of this dissertation and suggestions for future research are 

outlined.  
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OBSESSIONS AND COMPULSIONS IN THE 

LAB: A META-ANALYSIS OF PROCEDURES 

TO INDUCE SYMPTOMS OF OBSESSIVE-
COMPULSIVE DISORDER

1 

ABSTRACT 

Efficacious induction procedures of symptoms of obsessive-compulsive disorder 

(OCD) are necessary in order to test central tenets of theories on OCD. However, the 

efficacy of the current range of induction procedures remains unclear. Therefore, this 

meta-analysis set out to examine the efficacy of induction procedures in participants 

with and without OCD symptoms. Moreover, we explored whether the efficacy varied 

across different moderators (i.e., induction categories, symptom dimensions of OCD, 

modalities of presentation, and level of individual tailoring). In total we included 4900 

participants across 90 studies. The analyses showed that there was no difference in 

studies using subclinical and clinical participants, confirming the utility of analogue 

samples. Induction procedures evoked more symptoms in (sub)clinical OCD than in 

healthy participants, which was most evident in the contamination symptom dimension 

of OCD. Analysis within (sub)clinical OCD showed a large effect size of induction 

procedures, especially for the threat and responsibility category and when stimuli were 

tailored to individuals. Analysis within healthy participants showed a medium effect size 

of induction procedures. The magnitude of the effect in healthy individuals was 

stronger for mental contamination, thought-action fusion and threat inductions.  

                                                 
1
 Based on De Putter, L. M. S., Van Yper, L., & Koster, E. H. W. (2017). Obsessions and compulsions in the 

lab: A meta-analysis of procedures to induce symptoms of obsessive-compulsive disorder. Clinical 
Psychology Review, 52, 137-147. doi: 10.1016/j.cpr.2017.01.001 
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Introduction 

Obsessive-compulsive disorder (OCD) is an impairing and persistent disorder 

characterized by obsessions and/or compulsions (American Psychiatric Association; 

APA, 2013). Its lifetime prevalence is 2-3.5%, making it the fourth most common mental 

disorder with high economic and societal costs (Angst et al., 2004; Rasmussen & Eisen, 

1992; Ruscio, Stein, Chiu, & Kessler, 2010). Obsessions consist of images or thoughts 

that are experienced as intrusive and often evoke anxiety and distress (APA, 2013). 

Compulsions are defined as repetitive actions that occur either internally (e.g., 

repetitive counting) or externally (e.g., excessive hand washing). In order to reduce 

anxiety, patients with OCD use a variety of compulsions. However compulsions can also 

be performed independently from obsessions (APA, 2013). Although there are many 

efficacious psychological and pharmacological treatments for OCD, many patients suffer 

from symptoms even after undergoing treatment (Fisher & Wells, 2005).  

In order to advance treatments, improved understanding of OCD is required. A 

key prerequisite for developing and testing theories of OCD is the ability to induce 

symptoms of OCD in laboratory settings. This is paramount in order to study OCD 

symptom elicitation, regulation, and their psychological as well as neurological 

correlates in a controlled environment (Abramovitch & Cooperman, 2015). For instance, 

there has been a long standing state-trait debate in neuropsychological dysfunctions in 

OCD, in which it is unclear whether a neuropsychological deficit precedes the 

development of OCD or whether OCD symptoms cause neuropsychological deficits 

(Abramovitch & Cooperman, 2015). Such debates can only be resolved by research 

using carefully considered symptom provocation paradigms. Although a wide variety of 

symptom provocation procedures have been used across studies, there is no systematic 

review examining and comparing the efficacy of these different procedures in inducing 

OCD symptoms. Therefore, there is currently no systematic evaluation of how 

successful these induction procedures are relative to each other in inducing symptoms 

in different populations. This is problematic since there is substantial heterogeneity in 

induction procedures that are used and their efficacy. For research purposes, it would 

be interesting to have a clear overview on which procedures currently exist and how 

they compare to other procedures in terms of efficacy in order to allow optimal 

induction of symptoms in the lab. Furthermore, the issue of efficacious provocation 
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procedures is not merely relevant for studies on OCD patients. Abramowitz et al. (2014) 

highlighted the importance of analogue studies using samples of subclinical participants 

or even healthy samples to advance our knowledge of clinical OCD. Moreover, some 

OCD symptom inductions have been designed to provoke OCD symptoms even in 

healthy participants (e.g., Mataix-Cols, Lawrence, Wooderson, Speckens, & Phillips, 

2009). Therefore the current meta-analysis sought to determine which procedures are 

most efficacious in inducing OCD-related symptoms in samples with and without OCD 

symptoms. Below, we start by identifying different categories of inductions that are 

being used, which will serve as a key moderator. Finally, we will describe the approach 

of the current meta-analysis.  

 

Categories of Provocation Procedures 

Based on the current literature we identified seven categories of provocation 

procedures. The first category is presenting threat-related material. This method has 

been used by the first studies investigating OCD during the experience of symptoms 

(e.g., Breiter et al., 1996; McGuire et al., 1994; Rauch et al., 1994; Zohar et al., 1989). In 

this category OCD symptoms are elicited by exposing individuals to stimuli that are 

directly related to concerns typical for OCD. Stimuli can be tailored to individuals to 

match their OCD-related concerns (e.g., OCD patients can take pictures of their triggers; 

Schienle, Schäfer, Stark, Walter, & Vaitl, 2005). However, standardized procedures are 

also commonly used, for instance a standardized picture set for every symptom 

dimension of OCD was designed by Mataix-Cols et al. (2009). 

The second category is disgust induction. Disgust is characterized by a typical, 

universal physiological response, facial expression, and withdrawal/avoidance pattern 

(Rozin & Fallon, 1987). The triggers of disgust are largely universal and easily 

identifiable. They often include representations related to animals, bodily products 

and/or decay (Rachman, 1994). One could argue that disgust is related to the threat 

category for contamination fear. Contamination fear is frequently present in OCD (e.g., 

Olatunji, Cisler, McKay, & Phillips, 2010). For instance, feces are both disgusting and 

hold the potential to jeopardize one’s health by contamination. However, in contrast to 

contamination fears, in disgust over and above any possible harm, the item itself is 

offensive (Rozin & Fallon, 1987). For instance a cockroach fully sterilized which could 
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not carry any possible diseases would still evoke disgust in most people (Rozin & Fallon, 

1987). 

The third category is mental contamination. More recently and related to 

general disgust, OCD symptoms are evoked by mental contamination induction 

procedures. Mental contamination is a sense of internal dirtiness which has only an 

indirect connection with soiled material and often emerges in the absence of psychical 

contact (for an overview Rachman, 2004b). It is often characterized by a moral element 

(Rachman, 2004b). In this category we will focus on studies with a moral element that 

evoke OCD symptoms. Typical inductions for the mental contamination category 

include guilt scenarios (i.e., recalling a memory in which you felt very guilty; e.g., Shin et 

al., 2000) and the non-consensual kiss paradigm (i.e., imagining that someone tries to 

kiss you without your consent; e.g., Fairbrother, Newth, & Rachman, 2005). 

The fourth category is perfectionism/certainty, a factor empirically derived by 

the Obsessive-Compulsive Cognitions Working Group (OCCWG, 2005). This category 

consists of two related phenomena: (1) the feeling of incompleteness and (2) the 

feeling of uncertainty. The feeling of incompleteness has also been described as “not 

just right experiences”: the uncomfortable sensation that something (i.e., actions, 

intentions or perception) is not just right or fundamentally imperfect/incomplete 

(Coles, Frost, Heimberg, & Rheaume, 2003; Summerfeldt, Kloosterman, Antony, & 

Swinson, 2014). Related to not just right experiences is intolerance of uncertainty, 

which has often been associated with OCD (Gentes & Ruscio, 2011). The OCCWG (2001) 

defines intolerance of uncertainty as “beliefs about the necessity for being certain, that 

one has poor capacity to cope with unpredictable change, and that it is difficult to 

function adequately in ambiguous situations” (p. 1004). Examples of inductions in this 

category include false feedback on memory trials (e.g., Alcolado & Radomsky, 2011), 

viewing a cluttered table (e.g., Cougle, Fitch, Jacobson, & Lee, 2013) and a visual search 

task with target absent trials (e.g., Toffolo, van den Hout, Hooge, Engelhard, & Cath, 

2013). 

The fifth category is responsibility. The OCCWG (2001) describes this cognitive 

factor as “the belief that one has power that is pivotal to bring about or prevent 

subjectively crucial negative outcomes. These outcomes are perceived as essential to 

prevent and may have consequences in the real world and/or moral level” (p. 1002-
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1003). According to the cognitive theory of Salkovskis (1999) the interpretation of 

obsessions as an indication that one might be responsible for harm if threat is not 

prevented leads to adverse mood and urge to engage in compulsions. Subsequently, 

adverse mood and compulsions increase the likelihood of further obsessions, perceived 

threat and interpretation of responsibility. Thus responsibility is thought to play a 

pivotal role in the maintenance of OCD. Examples of inductions for the responsibility 

category include signing a contract that the patient is fully responsible for any 

consequences (e.g., Radomsky, Rachman, & Hammond, 2001) and classifying capsules 

in different colors in order to develop a system that makes the distribution of 

medication safer (e.g., Arntz, Voncken, & Goosen, 2007). 

The sixth category is thought-action fusion (TAF), which is closely related to 

another empirically derived cognitive factor by the OCCWG (2005): “control of 

thoughts”. The underlying premise of TAF is that having a certain thought is equivalent 

to doing the act itself (moral TAF) or increases the likelihood of its occurrence 

(likelihood TAF; OCCWG, 1997). Note that many provocations by means of TAF could 

also be considered as mental contamination provocations. For instance, the TAF 

induction “I hope I have sex with my brother” used in a study by Berman, Abramowitz, 

Pardue, and Wheaton (2010) is morally repellent and could induce feelings of 

contamination. However in the current meta-analysis we considered TAF separately 

from mental contamination since all TAF inductions strongly rely on the premise that 

having a certain thought is equivalent to doing the act itself, which is not a necessary 

condition for mental contamination. The most typical example of a TAF induction is to 

instruct participants to write “I hope (name of a loved one) is in a car accident” (e.g., 

Rassin, 2001). 

The seventh category is performing compulsions. Deacon and Maack (2008) 

pose that performing compulsions (such as hand washing) can exacerbate symptoms by 

increasing selective attention toward potential threat, since performing compulsions 

requires attentional allocation to a potential threat. Increased perception of threat 

could subsequently lead to threat overestimation and increased OCD symptoms 

(Deacon & Maack, 2008). Other studies found that repeated checking causes cognitive 

distrust (Boschen & Vuksanovic, 2007; Hermans et al., 2008; Hermans, Martens, De 

Cort, Pieters, & Eelen, 2003), which could similarly lead to an exacerbation of OCD 
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symptoms. Examples of inductions by performing compulsions are a task in which 

participants have to check a stove (e.g., Cougle et al., 2013) or instructing participants 

to perform safety behaviors for one week (e.g., Olatunji, Etzel, Tomarken, Ciesielski, & 

Deacon, 2011). 

 

The Present Meta-analysis 

In the current meta-analysis we examine the efficacy of induction procedures in 

eliciting OCD-related symptoms in healthy individuals and individuals with elevated 

OCD symptoms (subclinical and clinical). Since it is plausible that depending on 

diagnostic status participants respond differently to induction procedures, we will first 

test whether the between-group comparison of OCD patients and subclinical 

participants directly compared to a healthy control group are significant. If these effects 

are significant, this would indicate that depending on diagnostic status there is indeed a 

differential response. We will also test whether this effect is different depending on 

subclinical or clinical status. If this effect is different, OCD, subclinical and healthy 

participants will all be analyzed separately in the within-group analyses. If this effect is 

not significant, this would indicate that OCD and subclinical participants respond 

similarly to inductions and can be grouped together in the within-subjects analyses.  

Category of induction will be included as one of four moderators that could be 

important for the effect of induction procedures. The second moderator is level of 

individual tailoring, where we will test if inductions that are tailored to participants are 

more efficacious than standardized inductions. To date, studies have suggested that 

this moderator can have a significant effect on induction procedures (Baioui et al., 

2013; Morgiève et al., 2014; Schienle et al., 2005). Symptom dimension of OCD is 

another factor that might influence the effect of induction procedures and has 

therefore been included as the third moderator. OCD is a phenotypic heterogeneous 

disorder and the content of obsessions and/or compulsions can vary substantially. 

Within symptom dimensions the content of obsessions and/or compulsions is more 

consistent (Mataix-Cols, do Rosario-Campos, & Leckman, 2005). In line with the 

symptom dimensions identified by Mataix-Cols et al. (2005) in this meta-analysis we will 

distinguish between the contamination dimension, checking dimension, symmetry 

dimension and, if no specific symptom dimension was targeted, general OCD. Finally, 
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provided that in the literature on threat processing several studies have found 

differences in verbal versus pictorial information (Lees, Mogg, & Bradley, 2005; 

Reinholdt-Dunne, Mogg, & Bradley, 2009; Stormark & Torkildsen, 2004), we will include 

modality of presentation as a moderator. 

 

Method 

Literature Search 

Electronic databases (Web of Science and Pubmed) were searched on July 31, 

2015 to identify studies. The following key words were used: OCD, obsessi* or 

*compuls*, combined with symptom* and provo*, induc*, elicit*, thought-action fusion, 

TAF, mental contam* or disgust*. Furthermore, relevant reviews that were found 

through the search (Atmaca, 2013; Chapman & Anderson, 2013; Haynes & Mallet, 2010; 

Kwon, Jang, Choi, & Kang, 2009; Linden, 2006; Rachman, 2010; Rotge et al., 2009; 

Shafran & Rachman, 2004) and reference lists of selected articles were screened for 

additional relevant studies.  

 

Inclusion Criteria 

Studies were selected if they met the following inclusion criteria: (a) the study 

was a published or in press journal article (peer-reviewed) written in English; (b) studies 

included an induction of OCD symptoms in adults; (c) studies assessed OCD symptoms 

(e.g., general OCD symptoms, anxiety/distress, obsessions, urge to indulge in 

compulsions and performing compulsions) after the induction in a within-subjects or 

between-subjects design; (d) data allowing the computation of effect sizes was 

available or available upon request.  

Studies with general negative mood inductions or hoarding were excluded. 

General negative mood inductions were not included because the purpose of the meta-

analysis was to examine inductions of specific relevance to OCD. Hoarding inductions 

were excluded since according to APA (2013) this is no longer considered a symptom 

dimension of OCD. Finally, studies investigating an increase in OCD symptoms after 

medication were excluded. Healthy samples, subclinical samples, and clinical samples 

were allowed as long as an OCD induction took place. Furthermore, comorbidity was 

allowed as long as the primary focus of the article was on the induction of OCD 
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symptoms. When symptom provocation was measured before and after treatment, 

only the measures before treatment were used to avoid effects of habituation. When 

both within-subjects and between-subjects comparisons were available for participants 

of the same diagnostic group within a study, only the data of the within-subjects 

comparison was selected since this usually provided the most conservative estimate. 

Thought suppression can be considered as an elicitor of OCD symptoms such as 

intrusive thoughts as well. However, in the current meta-analysis these studies will not 

be included, since extensive meta-analyses already exist on this subject (e.g., 

Abramowitz, Tolin, & Street, 2001; Magee, Harden, & Teachman, 2012). When studies 

explored combined effects of thought suppression and another OCD symptom elicitor, 

only the data concerning the latter were considered.  

 

Study Selection 

The search resulted in a total of 1807 articles after duplicates removed. The 

meta-analysis was conducted in two steps: (1) First, all abstracts from the electronic 

databases search were screened for the potential for inclusion. Subsequently reviews 

(Atmaca, 2013; Chapman & Anderson, 2013; Haynes & Mallet, 2010; Kwon et al., 2009; 

Linden, 2006; Rachman, 2010; Rotge et al., 2009; Shafran & Rachman, 2004) and 

selected articles were screened for additional relevant studies. This resulted in the 

inclusion of a total of 190 articles. (2) Full copies of articles were read of the 190 

articles. When an article met the selection criteria but did not report sufficient data to 

calculate the effect size, authors were requested to provide the additional data 

necessary for inclusion (k = 89, response rate = 43 percent). If these data were not 

retrieved and it was not possible to make an estimate of the missing data, the article 

was excluded (k = 36). This resulted in the final inclusion of 80 articles reporting 90 

independent studies. See Figure 1 for an overview of the study selection.  
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Figure 1. Prisma flow diagram of study selection. 

 

Coding Procedure 

Relevant information from each included study was coded by two independent 

coders using a predefined coding strategy. General information, characteristics of the 

induction, characteristics of the participants, characteristics of the comparison, and 

outcome were coded. General information that was coded consisted of the year of 

publication and the country in which the study was conducted. The characteristics of 
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the induction that were coded consisted of: (a) the category of induction (threat-related 

stimuli, disgust, mental contamination, perfectionism/certainty, responsibility, TAF, or 

performing compulsions), (b) which symptom dimension of OCD the induction targeted 

(in line with the symptom dimensions identified by Mataix-Cols et al. (2005) we used 

checking, contamination, symmetry2, or general OCD regardless of symptom 

dimension), (c) whether the induction was idiosyncratic or standardized, and (d) the 

modality of the presentation of the induction. An induction was only considered 

idiosyncratic when stimuli were tailored to individuals in all groups in studies comparing 

diagnostic groups. The modalities considered are: (1) verbal: this includes inductions 

based on verbal instructions and stimuli presented auditory such as music; (2) visual: 

this includes inductions with pictures or movies; (3) objects: this includes induction 

through real-life exposure with objects; (4) behavior: this modality includes performing 

safety behaviors by means of an induction such as checking stoves or washing hands; 

(5) combination: this includes inductions using a combination of the aforementioned 

modalities.  

Characteristics of the participants that were coded consisted of clinical status 

(healthy, subclinical or clinical) and sample size per group. The type of the comparison 

was also coded (within-subjects design and between-subjects design). Finally, outcome 

measurements were classified in five categories: (a) general OCD symptoms (e.g. the 

Padua Inventory), (b) compulsions, (c) compulsion urge, (d) obsessive thoughts, and (e) 

anxiety. Anxiety was operationalized as a broad category including anxiety, discomfort, 

and general distress. Inter rater agreement of the coding scheme was fair to excellent 

(mean κ = .71, range = .46-.87). An overview of studies included in the meta-analysis 

with their corresponding coding is presented in Appendix A. 

 

Data Analysis 

All analyses were performed with comprehensive meta-analysis software 

version 2.2.064 (CMA; Borenstein, Hedges, Higgins, & Rothstein, 2005) using a random 

                                                 
2
 The only two studies that focused on the symmetry symptom dimension used healthy participants. As 

healthy participants do not have symptoms corresponding to a symptom dimension, no symptom 
dimension analysis was carried out within healthy participants. Therefore symmetry could not be 
included in the symptom dimension analyses within (sub)clinical participants and comparison between 
(sub)clinical and healthy participants. 
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effects model. The random effects model is the most appropriate model for this meta-

analysis since we can assume that there are actual differences between studies in effect 

size of different types of induction. This heterogeneity was tested by the Q-statistic with 

a p-value of .05 and the I2-statistic. The Q–statistic is based on the ratio of observed 

variation to the within-study error and is dependent on the magnitude of the excess 

dispersion and the number of studies. This statistic can be used to test whether the 

heterogeneity is statistically significant. The I2-statistic is independent of the number of 

studies and refers to the ratio of true variation between studies to total observed 

variation between studies (including random error) and reflects the magnitude of the 

heterogeneity (Borenstein, Hedges, Higgins, & Rothstein, 2009).  

Hedges’s g was chosen as an effect size estimate since it controls for variations 

in sample size between studies (Borenstein et al., 2009). Hedges’s g is interpreted 

similarly to Cohen’s d with g = 0.2-0.5 defined as a small effect size, g = 0.5-0.8 defined 

as a medium effect size, and g = 0.8 or greater defined as a large effect size (Cohen, 

1988). Whenever possible, effect sizes for between-subjects designs were calculated 

with the sample sizes, means and standard deviations. For within-subjects designs and 

between-subjects designs with carefully matched groups effect sizes were calculated 

with the sample size, means, standard deviations and the exact correlation between 

time points or groups. If these measures were not available or not available upon 

request, Hedges’s g was calculated with t-values and sample sizes, p-values of t-tests 

and sample size, or when applicable χ2-value and sample size (as recommended by 

Borenstein et al., 2009).  

Provided the potentially differential response to symptom provocation as a 

function of diagnostic status of the participants (healthy, subclinical or clinical status), 

we started by testing whether we could combine studies directly comparing clinical to 

healthy participants and studies directly comparing subclinical to healthy participants 

by adding comparison (subclinical versus healthy or clinical versus healthy) as a 

moderator. If this moderator would be significant, this would suggest that studies with 

subclinical participants instead of clinical participants differ substantially and should be 

analyzed separately. If this difference would not be significant, this would suggest that 

these studies can be grouped together in the same analyses. Second, we tested 

whether there was a significant difference in (sub)clinical participants versus healthy 
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participants by using studies that directly compare (sub)clinical participants to healthy 

participants. If these analyses would show that this effect is significant, this suggests 

that (sub)clinical participants react differently to inductions than healthy participants. 

This would mean that in the within-group analyses (sub)clinical participants would need 

to be analyzed separately from healthy participants. If this comparison is not significant, 

this would mean that healthy participants and (sub)clinical participants can be grouped 

together in the same within-group analyses. Finally, we continued with an examination 

of the key moderators (i.e., category of induction, symptom dimension of OCD, 

modality of presentation, and level of tailoring to individuals) between- and within-

groups. We did not do a moderator analysis on symptom dimension of OCD within 

healthy participants, as these participants were healthy and did not have clinical 

symptoms corresponding to any symptom dimension.  

In the general analyses, moderators were grouped in order to yield one effect 

size per independent study. Furthermore, all dependent measures were grouped in 

order to form a broad outcome of OCD symptoms. In order to be conservative, 

whenever the correlation between dependent measures that needed to be combined 

into a composite effect size for a study was unknown, we used the default settings for 

dependent measures in CMA which assumes the correlation between dependent 

measures is 1. When the correlation between dependent measures is 1, the standard 

error for the point estimate computed across outcomes will likely be overestimated. 

Therefore this composite effect size will be conservative with regard to Type I error 

rates (Borenstein et al., 2009). However since this correlation is very unlikely, we 

repeated the analyses with the more realistic correlation of .5 as a means of a 

sensitivity analysis. Furthermore, whenever possible we used sensitivity analyses to test 

whether the conclusions were robust for all separate outcome measures (anxiety, 

compulsion urge, compulsions, obsessions and symptoms measured in general). Finally, 

since the design of a study can have a significant impact on its effect size, we also 

checked whether conclusions were robust for the different designs of the studies (i.e., 

between-subjects or within-subjects comparison) by means of a sensitivity analysis. 

Within diagnostic status, subgroup analyses were planned for category of 

induction, studies with idiosyncratic inductions versus studies with standardized 

inductions, modality of presentation and the symptom dimension of OCD targeted in 
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the induction. Since in some cases there were less than five studies available per 

subgroup, a random effects model was used to combine subgroups to yield an overall 

effect. If there are less than five studies within a subgroup, the estimation of τ2 is likely 

to be imprecise. In this case the increased accuracy of pooling the estimate of τ2 over 

more studies is likely to exceed any real differences between groups in the true value of 

τ2 (Borenstein et al., 2009). With a random effects model τ2 is computed within 

subgroups and subsequently pooled across subgroups. In order to be conservative, 

whenever a study provided information on more than one subgroup for a comparison 

of the differences between subgroups, the correlation between these dependent 

measures was set to 0. This results in a larger standard error of the difference and thus 

p-values for the difference between subgroups are likely to be conservative with regard 

to type I errors (Borenstein et al., 2009).  

Finally, the presence and impact of publication bias was investigated by 

generating funnel plots and computing Duval and Tweedie’s (2000) trim-and-fill 

procedure using a random effects model. The theory behind a funnel plot is that studies 

with smaller sample sizes are more prone to error and are at the greatest risk for being 

lost since small and moderate effects are unlikely to be published. In the presence of 

publication bias the funnel plot will be asymmetrical with studies unevenly presented 

above or below the mean. The trim-and-fill procedure estimates the number of missing 

studies that would correct publication bias and computes an effect size without 

publication bias. Publication bias was assessed for the main analyses. 

 

Results 

Analyses between Diagnostic Groups 

In order to test whether the comparisons of subclinical versus healthy 

participants and clinical versus healthy participants need to be analyzed separately an 

analysis was conducted with comparison (subclinical versus healthy or clinical versus 

healthy) as a moderator. The difference between these comparisons was not significant 

(Q(1) = 0.19, p = .666), therefore studies directly comparing OCD participants to healthy 

control participants and studies directly comparing subclinical OCD participants to 

healthy control participants will be included in the same analyses. Note that the effect 

sizes that we report on the between diagnostic group comparisons do not represent the 
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magnitude of the effect of the induction for (sub)clinical OCD in itself, but the 

incremental effect of the induction for (sub)clinical OCD beyond a healthy control 

group. 

General effect. In total there were 28 studies directly comparing (sub)clinical 

OCD to healthy control participants including 670 (sub)clinical and 697 healthy 

participants in total. These studies showed a large effect size for induction methods of 

OCD symptoms in (sub)clinical OCD beyond a healthy control group (g = 0.81, p < .001, 

95% CI = [0.64; 0.97]). There was significant evidence of heterogeneity (Q(27) = 53.72, p 

= .002, I2 = 49.74), however there were no outliers. Thus, as expected, (sub)clinical OCD 

participants show more OCD symptoms after an induction than healthy control 

participants. 

Categories. There was no significant difference (Q(5) = 6.68, p = .246) between 

the disgust category (g = 0.92, p < .001, 95% CI = [0.63; 1.22]), perfectionism/certainty 

category (g = 0.43, p = .026, 95% CI = [0.05; 0.81]), the repeated compulsions category 

(g = 0.69, p = .029, 95% CI = [0.07; 1.3]), the responsibility category (g = 0.65, p = .064, 

95% CI = [-0.04; 1.34]), the TAF category (g = 0.56, p = .064, 95% CI = [-0.03; 1.15]), and 

the threat category (g = 0.94, p < .001, 95% CI = [0.70; 1.18]) in the incremental effect of 

induction procedures for (sub)clinical OCD beyond a healthy control group. There was 

evidence for heterogeneity in the disgust category (Q(7) = 14.81, p = .038, I2 = 52.74), 

repeated compulsions category (Q(1) = 6.16, p = .013, I2 = 83.76), and the threat 

category (Q(11) = 19.77, p = .049, I2 = 44.36), but not for the perfectionism/certainty 

category (Q(3) = 0.68, p = .877, I2 = 0.00), the responsibility category (Q(1) = 1.17, p = 

.279, I2 = 14.65), or the TAF category (Q(1) = 1.15, p = .284, I2 = 12.87). 

Idiosyncratic. There was no significant difference (Q(1) = 0.13, p = .716) between 

studies using idiosyncratic material (g = 0.68, p = .059, 95% CI = [-0.03; 1.39]) and 

studies using standardized material (g = 0.82, p < .001, 95% CI = [0.65; 0.99]) in the 

incremental effect of induction procedures for (sub)clinical OCD beyond a healthy 

control group. There was evidence of heterogeneity for studies using standardized 

material (Q(25) = 53.42, p = .001, I2 = 53.20), but not for studies using idiosyncratic 

inductions (Q(1) = 0.17, p = .677, I2 = 0.00). 

Symptom dimension of OCD. There was a significant difference (Q(2) = 8.00, p = 

.018) in studies comparing (sub)clinical OCD to healthy controls in the inductions 
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targeting the contamination dimension (g = 1.03, p < .001, 95% CI = [0.81; 1.24]), the 

checking dimension (g = 0.58, p < .001, 95% CI = [0.34; 0.82]), and general OCD (g = 

0.70, p < .001, 95% CI = [0.37; 1.04]) in the incremental effect of induction procedures 

for (sub)clinical OCD beyond a healthy control group. Furthermore, there was evidence 

of heterogeneity for the contamination dimension (Q(13) = 28.19, p = .009, I2 = 53.89), 

but not for general OCD (Q(4) = 5.07, p = .280, I2 = 21.15) or the checking dimension 

(Q(9) = 7.84, p = .551, I2 = 0.00). 

Modality of presentation. There was no significant difference (Q(3) = 1.97, p = 

.578) in the efficacy of inductions using objects (g = 0.94, p < .001, 95% CI = [0.66; 

1.23]), inductions using behavior (g = 0.67, p = .040, 95% CI = [0.03; 1.32]), verbal 

inductions (g = 0.62, p = .002, 95% CI = [0.23; 1.01]), and visual inductions (g = 0.77, p < 

.001, 95% CI = [0.55; 0.99]) in the incremental effect of induction procedures for 

(sub)clinical OCD beyond a healthy control group. Furthermore, there was evidence of 

heterogeneity for inductions using objects (Q(8) = 21.48, p = .006, I2 = 62.75), inductions 

using behavior (Q(1) = 6.16, p = .013, I2 = 83.76), and visual inductions (Q(14) = 25.76, p 

= .028, I2 = 45.66), but not for verbal inductions (Q(5) = 2.59, p = .764, I2 = 0.00).  

 

Analyses within Diagnostic Groups 

Since analyses between diagnostic groups indicated a significant large effect size 

when comparing healthy participants to (sub)clinical participants, there is evidence that 

(sub)clinical OCD participants respond differentially to induction procedures than 

healthy participants. However, analyses showed no significant difference between the 

comparison clinical OCD vs. healthy controls and the comparison subclinical OCD vs. 

healthy controls. Furthermore, there were only four studies available for subclinical 

participants, which would render analysis of the key moderators within subclinical 

participants underpowered. Therefore studies with subclinical and clinical OCD 

participants are combined and analyzed separately from healthy participants.  

Induction effects within (sub)clinical OCD. In total there were 24 studies using 

(sub)clinical OCD participants with a total of 485 participants. Within (sub)clinical OCD 

only two studies exceeded g = 3 (Baioui et al., 2013; Chen, Xie, Han, Cui, & Zhang, 2004) 

and were therefore identified as outliers. These studies were excluded from further 

analyses. Overall induction methods for (sub)clinical OCD had a large effect size (g = 



CHAPTER 2 

 

 

42 

0.95, p < .001, 95% CI = [0.71; 1.20]). This effect was characterized by evidence for 

heterogeneity (Q(21) = 119.81, p < .001, I2 = 82.47).  

Categories. Studies examining the (sub)clinical OCD subgroup only provided 

sufficient data for a comparison between the disgust, repeated compulsions, 

responsibility, and threat category. The difference between the estimated effect size of 

the threat category (g = 1.24, p < .001, 95% CI = [0.90; 1.59]), the responsibility category 

(g = 0.81, p = .003, 95% CI = [0.28; 1.34]), the disgust category (g = 0.47, p = .174, 95% CI 

= [-0.21; 1.15]), and the repeated compulsions category (g = 0.21, p = .585, 95% CI = [-

0.55; 0.97]) was significant (Q(3) = 8,56, p = .036). In contrast to the threat category 

(Q(12) = 93.04, p < .001, I2 = 87.10) and the responsibility category (Q(4) = 14.55, p = 

.006, I2 = 72.50), there was no significant evidence for heterogeneity for the disgust 

category (Q(2) = 1.36, p = .507, I2 = 0.00) or the repeated compulsions category (Q(1) = 

1.36, p = .243, I2 = 26.61). 

Idiosyncratic. The difference between the estimated effect size of studies using 

idiosyncratic material and studies using standardized material was significant (Q(1) = 

5.11, p = .024), with a higher effect size for studies using idiosyncratic material (g = 1.39, 

p < .001, 95% CI = [0.96; 1.82]) than studies using standardized material (g = 0.81, p < 

.001, 95% CI = [0.53; 1.08]). There was evidence for heterogeneity for both studies 

using idiosyncratic inductions (Q(7) = 29.46, p < .001, I2 = 76.24) and studies using 

standardized material (Q(15) = 84.01, p < .001, I2 = 82.14). 

Symptom dimension of OCD. Inductions targeting the contamination dimension 

(g = 0.71, p < .001, 95% CI = [0.35; 1.07]), the checking dimension (g = 1.11, p < .001, 

95% CI = [0.66; 1.55]), and inductions designed for general OCD (g = 1.04, p < .001, 95% 

CI = [0.69; 1.38]) were equally efficacious (Q(2) = 2.35, p = .309). Furthermore, 

heterogeneity was evident in all symptom dimensions of OCD (contamination: Q(7) = 

33.13, p < .001, I2 = 78.87; checking: Q(4) = 26.39, p < .001, I2 = 84.84; general OCD: Q(8) 

= 20.62, p = .008, I2 = 61.20). 

Modality of presentation. There was a significant difference (Q(3) = 10.15, p = 

.017) in the efficacy of visual inductions (g = 1.41, p < .001, 95% CI = [0.95; 1.86]), verbal 

inductions (g = 0.99, p < .001, 95% CI = [0.63; 1.35]), inductions using objects (g = 0.85, 

p < .001, 95% CI = [0.49; 1.21]), and inductions using behavior (g = 0.21, p = .482, 95% CI 

= [-0.38; 0.80]). Furthermore, heterogeneity was evident in visual inductions (Q(4) = 
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16.06, p = .003, I2 = 75.09) and inductions with objects (Q(7) = 38.72, p < .001, I2 = 

81.92), but not in verbal inductions (Q(7) = 12.08, p = .098, I2 = 42.04) or inductions 

using behavior (Q(1) = 1.36, p = .243, I2 = 26.61).  

Induction effects within healthy participants. In total there were 58 studies 

including 3449 healthy participants. Only two studies exceeded g = 2 (Baioui et al., 

2013; Mataix-Cols et al., 2008) and were subsequently removed as outliers. Overall OCD 

induction methods for healthy participants are characterized by a medium effect size (g 

= 0.58, p < .001, 95% CI = [0.47; 0.69]). This effect was characterized by evidence for 

heterogeneity (Q(55) = 287.12, p < .001, I2 = 80.84).  

Categories. Three studies were outliers based on their effect size within their 

corresponding categories and were excluded from this subgroup analysis (Bocci & 

Gordon, 2007; Dorfan & Woody, 2011; Suda et al., 2014). There was a significant 

difference (Q(6) = 32.99, p < .001) between the mental contamination category (g = 

0.80, p < .001, 95% CI = [0.60; 1.00]), the TAF category (g = 0.78, p < .001, 95% CI = 

[0.57; 0.99]), the threat category (g = 0.50, p < .001, 95% CI = [0.25; 0.74), the 

perfectionism/certainty category (g = 0.48, p < .001, 95% CI = [0.26; 0.70]), the repeated 

compulsions category (g = 0.42, p < .001, 95% CI = [0.22; 0.62]), the responsibility 

category (g = 0.41, p = .019, 95% CI = [0.07; 0.75]), and the disgust category (g = 0.15, p 

= .094, 95% CI = [-0.03; 0.32]). Furthermore, heterogeneity was evident in the threat 

category (Q(4) = 29.95, p < .001, I2 = 86.64), and the repeated compulsions category 

(Q(5) = 18.33, p = .003, I2 = 72.72), but not in the mental contamination category (Q(15) 

= 21.46, p = .123, I2 = 30.11), the disgust category (Q(8) = 13.12, p = .108, I2 = 39.04), the 

perfectionism/certainty category (Q(5) = 7.51, p = .185, I2 = 33.45), the TAF category 

(Q(7) = 8.32, p = .306, I2 = 15.83), or the responsibility category (Q(4) = 1.12, p = .890, I2 

= 0.00).  

Idiosyncratic. Although the estimated effect size of studies using idiosyncratic 

material is higher (g = 0.87, p < .001, 95% CI = [0.43; 1.31]) than studies using 

standardized material (g = 0.56, p < .001, 95% CI = [0.45; 0.68]), this difference did not 

reach significance (Q(1) = 1.77, p = .183). Contrary to studies using standardized 

material (Q(50) = 276.62, p < .001, I2 = 81.92), there was no significant evidence for 

heterogeneity for studies using idiosyncratic inductions (Q(4) = 0.30, p = .99, I2 = 0.00). 



CHAPTER 2 

 

 

44 

Modality of presentation. Studies on healthy participants used behavior, 

objects, verbal, visual and a combination of modalities for inductions. There was no 

significant difference (Q(4) = 5.68, p = .225) in the efficacy of inductions using behavior 

(g = 0.41, p = .002, 95% CI = [0.15; 0.68]), verbal inductions (g = 0.67, p < .001, 95% CI = 

[0.52; 0.82]), visual inductions (g = 0.66, p < .001, 95% CI = [0.40; 0.92]), inductions 

using objects (g = 0.42, p = .006, 95% CI = [0.12; 0.72]), and studies using a combination 

of modalities (g = 0.38, p = .020, 95% CI = [0.06; 0.70]). Furthermore, heterogeneity was 

evident in all modalities (behavior: Q(6) = 18.43, p = .005, I2 = 67.44; objects: Q(4) = 

87.90, p < .001, I2 = 95.45; verbal: Q(32) = 119.48, p < .001, I2 = 73.22; visual: Q(8) = 

35.44, p < .001, I2 = 77.42; combination of modalities: Q(5) = 11.39, p = .044, I2 = 56.11).  

 

Publication Bias 

Analyses between diagnostic groups. For studies directly comparing 

(sub)clinical OCD to healthy controls the trim-and-fill procedure estimated one study 

with an effect size higher than the mean, g = 0.84, 95% CI = [0.67; 1.00], Q = 60.27, but 

exclusion of this study did not significantly change the results. In line with this result, 

the funnel plot showed some asymmetry suggesting the presence of missing studies 

with effect sizes above the mean and the possibility of obtaining a slightly under-

inflated estimate of the true differences between (sub)clinical OCD and healthy 

controls. 

Analysis within diagnostic groups. For studies using induction procedures within 

(sub)clinical OCD the trim-and-fill procedure estimated 7 studies with an effect size 

lower than the mean, g = 0.68, 95% CI = [0.43; 0.92], Q = 184.17. Moreover, exclusion of 

these studies resulted in a significantly larger effect size. In line with this result, the 

funnel plot showed asymmetry suggesting the presence of missing studies with effect 

sizes under the mean and the possibility of obtaining an over-inflated estimate of the 

true effect size.  

For studies using induction procedures within healthy participants the trim-and-

fill procedure estimated 12 studies with an effect size lower than the mean, g = 0.45, 

95% CI = [0.34; 0.57], Q = 374.26. Exclusion of these studies resulted in a significantly 

larger effect size. In line with this result, the funnel plot showed asymmetry suggesting 

the presence of missing studies with effect sizes under the mean and the possibility of 
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obtaining an over-inflated estimate of the true effect size. Funnel plots are presented in 

Appendix B. 

 

Sensitivity Analysis 

Since the default correlation of CMA between dependent measures of 1 is very 

unlikely, we repeated the analyses with the more realistic correlation of .5 as a means 

of a sensitivity analysis. The specific effect sizes and their corresponding heterogeneity 

were only slightly different and the only conclusion that changed was the difference 

between categories within (sub)clinical participants, which changed from significant to 

marginally significant (Q(3) = 7.09, p = .069).  

Furthermore, whenever possible we tested whether the conclusions were 

robust for all separate outcome measures (anxiety, compulsion urge, compulsions, 

obsessions and symptoms measured in general). Most conclusions were robust. In 

studies comparing (sub)clinical OCD to healthy control participants the difference 

between inductions targeting the checking dimension, the contamination dimension, 

and general OCD was no longer significant for the anxiety outcome (Q(2) = 1.86, p = 

.395). Likewise, this effect was no longer significant for the combined other outcomes 

(i.e., excluding anxiety) (Q(2) = 5.18, p = .075). Therefore, this non-significant effect is 

likely due to a lack of power. Moreover, within (sub)clinical participants the difference 

between categories was no longer significant for every outcome separately. This effect 

is due to the absence of the repeated compulsions category. Studies from the repeated 

compulsions category use compulsions (Boschen & Vuksanovic, 2007) or symptoms 

(Deacon & Maack, 2008) as outcome measures. Without the repeated compulsions 

category the difference between these categories was no longer significant (Q(2) = 4.27, 

p = .118). Similarly, within (sub)clinical participants the difference between modalities 

was no longer significant for every outcome separately. This non-significant effect is 

also driven by the absence of the behavior modality, which consisted of the same 

studies as the repeated compulsions category. Without the behavior modality the 

difference between modalities was no longer significant (Q(2) = 2.98, p = .225). Also 

within (sub)clinical participants the difference between idiosyncratic and standardized 

inductions was no longer significant for the symptom outcome (Q(1) = 3.12, p = .078) 

and the anxiety outcome (Q(1) = 3.42, p = .065). However, this non-significant effect is 
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likely due to lack of power since the effect was significant when combining the 

symptom outcome and the anxiety outcome (Q(1) = 5.45, p = .020).  

Furthermore, within healthy participants for the compulsion urge outcome the 

comparison between the following categories was no longer significant (Q(2) = 4.67, p = 

.097): the mental contamination category, the perfectionism/certainty category, and 

the responsibility category. These effects could due to lack of power since these 

analyses are based on fewer studies (k = 21 instead of k = 27 for these categories). 

Finally, we checked whether conclusions were robust for the different designs of the 

studies (between-subjects or within-subjects). All conclusions proved to be robust.  

 

Discussion 

This meta-analysis set out to examine the efficacy of induction procedures in healthy 

and (sub)clinical participants both within and across diagnostic status. Efficacious 

inductions of obsessive-compulsive symptoms are a cornerstone of experimental 

studies investigating the nature of and processes involved in OCD, which are considered 

crucial in the development of theoretical models (Abramovitch & Cooperman, 2015). 

Based on the current available research literature, we examined whether the efficacy of 

induction procedures varied across the different induction categories, symptom 

dimensions of OCD, modalities of presentation, and tailoring to individual fears. Here, 

we present the main results, the quality of the current obtained evidence, and their 

implications. 

 

Main Findings 

First, we discuss the main results at the level of the comparisons across 

diagnostic status. The difference between studies directly comparing clinical OCD vs. 

healthy participants and studies directly comparing subclinical OCD vs. healthy 

participants was not significant. Therefore these studies were included in the same 

analyses. Analysis of 28 studies directly comparing (sub)clinical OCD to healthy control 

participants showed a large incremental effect of induction procedures in OCD relative 

to healthy controls. Yet, it is noteworthy that substantial heterogeneity was observed 

across studies. This effect did not vary significantly over categories, modalities of 

presentation, or level of idiosyncratic stimulus selection. However, there was a 
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significant difference in the magnitude of the effect between symptom dimensions of 

OCD targeted. That is, induction procedures presented to individuals of the 

contamination dimension showed a large effect size whereas inductions presented to 

general OCD (regardless of symptom dimension) and the checking dimension showed 

medium effect sizes. This result indicates that, based on the current literature, the 

difference in the magnitude of the effect of inductions in (sub)clinical OCD relative to 

healthy participants is most evident in the contamination dimension and smaller in 

general OCD and the checking dimension. 

Second, several interesting findings emerged from the within-group analyses. 

Since analyses between diagnostic groups indicated a significant large effect size when 

comparing healthy participants to (sub)clinical participants, there is evidence that 

(sub)clinical participants respond differently to induction procedures than healthy 

participants. Therefore, within-group analyses were conducted for healthy participants 

and (sub)clinical participants separately. Based on 22 studies with (sub)clinical OCD, our 

meta-analysis showed a large effect size of induction procedures. However, publication 

bias analysis showed that this might be an over-inflated estimate and there was 

substantial heterogeneity across studies. There were no significant moderation effects 

by symptom dimension of OCD. Importantly though, the magnitude of induction varied 

across categories with large effects for the threat category and the responsibility 

category and small effects for the disgust and repeated compulsions category. 

Sensitivity analysis showed that the significant difference between categories was 

driven by the small effect of the repeated compulsions category. A second significant 

moderator was modality of presentation, with large effects for visual inductions, verbal 

inductions and inductions using objects and a small effect for inductions solely based on 

behavior. A third significant moderator was the level of individual tailoring: the effect 

was significantly stronger for studies that tailored the induction procedure to 

participants than for studies using standardized material.  

Within healthy participants an analysis on 56 studies showed a medium effect 

size of inducing OCD symptoms. However, publication bias analysis showed that this 

might be an over-inflated estimate and there was substantial heterogeneity across 

studies. This effect did not vary across level of individual tailoring or modality of 

presentation. Importantly though, this effect varied across categories with the 
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strongest effect for mental contamination, followed by TAF inductions, threat 

inductions, small effect sizes for perfectionism/certainty, repeated compulsions, and 

responsibility inductions, and a very small and not significant effect size for disgust 

inductions.  

Practical Recommendations for Inducing OCD Symptoms in the Lab 

These results have some interesting implications for research. First, the finding 

that results of induction procedures in subclinical participants did not significantly differ 

from clinical participants is convenient for research, since subclinical participants are 

more easily recruited. The finding that subclinical participants did not significantly differ 

from clinical participants confirms the utility of analogue samples and is in line with the 

review of Abramowitz et al. (2014).  

Studies investigating the effect of OCD symptoms within (sub)clinical OCD will 

benefit most from inductions from the threat and responsibility category and least from 

the disgust and repeated compulsions category. The strongest effects were obtained 

when stimuli were tailored to individuals. Examples of efficacious procedures within the 

threat category that are idiosyncratic include asking patients to take pictures of their 

triggers themselves (e.g., Morgiève et al., 2014) and exposing participants to their 

triggers (e.g., to gauze with a personal feared substance; Simpson, Tenke, Towey, 

Liebowitz, & Bruder, 2000). An example of a potent OCD symptom induction in the 

responsibility category is asking the participant to sign a contract that he/she is fully 

responsible for any consequences (e.g., Lopatka & Rachman, 1995; Radomsky et al., 

2001). 

Studies that need to provoke symptoms within healthy participants will benefit 

most from induction procedures within the mental contamination, TAF, or threat 

category, although other categories can also be efficacious. This finding is convenient 

for research on healthy participants, since TAF and mental contamination procedures 

often have standardized protocols and are easily implemented. The only category that 

was not significantly efficacious within healthy participants was disgust. A typical 

example of an efficacious OCD symptom induction procedure within the mental 

contamination category is the non-consensual kiss task (e.g., Elliott & Radomsky, 2009, 

2012; Fairbrother et al., 2005; Herba & Rachman, 2007). A possible OCD symptom 
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induction within the threat category is reading a number of intrusive thoughts common 

for OCD and imagining having these thoughts (e.g., Davey, Meeten, Barnes, & Dash, 

2013). 

Another interesting finding is that both in the analysis within (sub)clinical 

participants and healthy participants the effects of threat inductions were large, while 

the effect of repeated compulsions and disgust were small. This finding suggests that 

although repeated compulsions (Deacon & Maack, 2008) and disgust can have an 

influence on OCD (Olatunji et al., 2010), they may not be sufficient in order to induce 

OCD symptoms.  

Quality and Quantity of the Available Research 

Based on the current meta-analysis, several important observations can be 

made with regard to this field of research. First, our meta-analysis set out to explore the 

efficacy of different induction procedures. As stated before, ethical concerns are highly 

important here and the aim of a powerful induction of OCD symptoms needs to be 

balanced against ethical considerations of tolerability and harm. To date, few studies 

include an explicit measure of tolerability. For instance, it is possible to use a VAS scale 

on which participants can assess how tolerable the induction is for them. Future studies 

should include such a measure so that the balance between tolerability and efficacy for 

different categories can be investigated in future meta-analyses.  

Second, the large number of studies (k = 56) using induction procedures in 

healthy participants relative to the number of studies (k = 22) using induction 

procedures in (sub)clinical OCD is remarkable and qualifies the current conclusions, 

since we were only able to investigate a limited amount of moderators in (sub)clinical 

OCD. To date there were no studies available that used inductions within (sub)clinical 

OCD for the mental contamination category, TAF category, and perfectionism/certainty 

category. Thus, the categories that were most efficacious within healthy participants 

(mental contamination and TAF) have not been investigated as a means of an induction 

within (sub)clinical OCD. Based on the current data it is still unclear whether these 

categories generate a similar strong effect in (sub)clinical OCD or whether this effect is 

specific for healthy participants. Although induction procedures need to be 

administered in an ethically responsible and careful manner in OCD populations, it 
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would be interesting to see whether these categories also prove to be most efficacious 

within (sub)clinical OCD. Thus, more studies investigating induction procedures in 

(sub)clinical OCD are necessary in order to make a comparison between all categories of 

induction. 

A final key limitation of the current meta-analysis is that in the main analyses we 

were not able to conduct more fine-grained analyses on different relevant outcomes, 

because a lack of standardization across studies. For instance, distress, anxiety, 

discomfort, obsessions, compulsion urge, compulsions and general symptoms can be 

closely related, but it has been argued that they are distinct phenomena (e.g., 

Rachman, 2004a). Moreover there were differences in how these dependent variables 

in the studies were measured. In order to allow a more fine-grained comparison 

between studies it would be recommended that novel studies using induction 

procedures use a more standardized set of outcome measures to capture changes in 

obsessive and compulsive symptoms. Relatedly, administering measures of baseline 

levels of anxiety and OCD symptoms before induction procedures is crucial in order to 

be able to gauge the magnitude of induced symptoms. This is important for any 

conclusions within studies as well as across studies. 

 

Limitations of the Current Conclusions 

This meta-analysis has several limitations. First, although categories of induction 

procedures were based upon theoretically and empirically distinct categories of OCD 

factors, induction procedures within categories could still vary substantially. For 

instance, within the responsibility category, induction procedures ranged from signing a 

contract that the patient was fully responsible for any consequences (e.g., Radomsky et 

al., 2001) to classifying capsules in different colors in order to develop a system that 

makes the distribution of medication safer (e.g., Arntz et al., 2007). This may have 

limited the validity of conclusions based upon these categories and introduced 

heterogeneity. More research with standardized induction procedures in these 

categories is necessary to further decrease heterogeneity and increase the validity of 

the current results. For instance inductions within the TAF and the mental 

contamination category have standardized protocols and proved to be highly 

efficacious. Standardization of induction methods does not exclude the possibility of 
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tailoring the stimuli to individuals. For instance the procedure of tailoring stimuli to 

individuals (e.g., take pictures of their triggers; Schienle et al., 2005) could be 

standardized which will already decrease heterogeneity.  

Second, another source of heterogeneity was the difference in designs between 

studies. Although it is still possible to perform a meta-analysis on studies with different 

designs, differences between study designs can influence the validity of conclusions 

(Borenstein et al., 2009). However, our sensitivity analyses showed no differences in the 

conclusions of the meta-analysis when only within-subjects or only between-subjects 

designs were selected and it is thus unlikely that this variety affected our conclusions. 

Finally, one could comment on the fact that the dependent variables included in 

the meta-analysis were quite varied which could have added noise in our analyses. 

However, a review on anxiety measures has shown that many anxiety measures based 

on self-report correlate substantially (Rossi & Pourtois, 2012). Furthermore, sensitivity 

analyses were performed in order to check whether the conclusions were robust. 

Hence it is unlikely that this variety in outcome measures had a significant impact on 

our conclusions. Unfortunately, there were only limited studies using 

psychophysiological measures, which prevented including these anxiety measures in 

our meta-analysis. Here it would be interesting for future research to include more 

psychophysiological measures. 

 

Conclusion 

In this meta-analysis we examined the efficacy of different inductions in the 

elicitation of OCD symptoms within and across diagnostic groups. In general within 

every diagnostic group effect sizes of induction procedures were significant, confirming 

the general capacity of induction procedures to induce OCD symptoms. Furthermore, 

there was no difference in studies using subclinical and clinical participants, confirming 

the utility of analogue samples. However, the effect size of induction procedures 

between (sub)clinical and healthy groups was significant, suggesting that induction 

procedures are more efficacious in (sub)clinical OCD than in healthy participants. This 

difference was most evident in the contamination dimension. Within studies of 

(sub)clinical participants inductions for the threat and responsibility category were most 

efficacious, especially when stimuli were tailored to the participants. Within studies of 
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healthy participants inductions were most efficacious for the mental contamination, 

TAF, and threat category and least efficacious for the disgust category. 
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Appendix A 

Table A.1 

Summary of studies included in the review 

Authors Comparison Number of 

participants 

Intervention 

category 

Idiosyncratic

? 

Symptom 

dimension focus 

Modality Design Outcome Hedges's 

g 

Standard 

error 

Adams and Lohr 

(2012) 

healthy 33 disgust no contamination objects within anxiety 0.16 0.13 

Adler et al. (2000) OCD 7 threat yes all objects within anxiety 1.33 0.51 

Agarwal et al. (2013) OCD vs. 

healthy 

9 vs. 9 threat no contamination visual between anxiety 0.51 0.40 

Alcolado and 

Radomsky (2011) 

healthy 43 vs. 48 perfectionism/

certainty 

no checking verbal between compulsion 

urge 

0.48 0.21 

Armstrong, Sarawgi, 

and Olatunji (2012) 

subclinical vs. 

healthy 

19 vs. 20 disgust no contamination objects between anxiety 1.78 0.37 

Arntz, Voncken, and 

Goosen (2007) 

healthy 14 vs. 14 responsibility no checking verbal between anxiety, 

compulsion 

urge, 

compulsions, 

and 

obsessions 

0.30 0.37 
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OCD 13 vs. 14 responsibility no checking verbal between anxiety, 

compulsion 

urge, 

compulsions, 

and 

obsessions 

0.49 0.38 

OCD vs. 

healthy 

13 vs. 14 responsibility no checking verbal between anxiety, 

compulsion 

urge, 

compulsions, 

and 

obsessions 

0.95 0.40 

Baioui et al. (2013) healthy 19 threat no contamination visual within compulsion 

urge 

3.34 0.72 

OCD 19 threat both contamination visual within compulsion 

urge 

8.10 1.51 

OCD vs. 

healthy 

19 vs. 19 threat no contamination visual between compulsion 

urge 

1.45 0.29 

Berman, Abramowitz, 

Pardue, and Wheaton 

(2010) 

healthy 73 TAF no all verbal within anxiety 1.04 0.18 

Berman, Wheaton, 

and Abramowitz 

healthy 62 TAF no all verbal within anxiety 0.91 0.29 
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(2012) 

Berman, Wheaton, 

Fabricant, Jacobson, 

and Abramowitz 

(2011) 

healthy 107 TAF no all verbal within anxiety 0.51 0.28 

Berney, Sookman, 

Leyton, Young, and 

Benkelfat (2006) 

OCD 16 threat yes all objects within anxiety, 

compulsion 

urge, 

compulsions, 

and 

obsessions 

0.49 0.20 

Bocci and Gordon 

(2007) 

healthy 49 TAF no all visual within anxiety 1.71 0.24 

Boschen and 

Vuksanovic (2007) 

healthy 20 vs. 19 repeated 

compulsions 

and 

responsibility 

no checking verbal and 

behavior 

both compulsion 

urge 

0.27 0.24 

OCD 7 vs. 7 repeated 

compulsions 

and 

responsibility 

no checking verbal and 

behavior 

both compulsion 

urge 

0.50 0.31 

OCD vs. 

healthy 

14 vs. 39 repeated 

compulsions 

no checking verbal and 

behavior 

between compulsion 

urge 

0.11 0.30 



 

 

64 

and 

responsibility 

Brady and Lohr (2014) subclinical vs. 

healthy 

20 vs. 20 threat no contamination objects between anxiety 1.89 0.38 

Broderick, Grisham, 

and Weidemann 

(2013) 

subclinical vs. 

healthy 

26 vs. 26 disgust no contamination visual between anxiety 1.48 0.31 

Chen, Xie, Han, Cui, 

and Zhang (2004) 

OCD 13 threat yes contamination objects within anxiety and 

symptoms 

4.46 1.03 

Coles, Heimberg, 

Frost, and Steketee 

(2005) 

subclinical vs. 

healthy 

25 vs. 25 perfectionism/

certainty 

no all objects between anxiety and 0.53 0.28 

compulsion 

urge 

Cottraux et al. (1996) OCD vs. 

healthy 

10 vs. 10 threat yes checking verbal between anxiety, 

compulsion 

urge, 

compulsions, 

and 

symptoms 

0.82 0.45 

Coughtrey, Shafran, 

and Rachman (2014) 

experiment 1 

healthy 40 mental 

contamination 

yes contamination verbal within anxiety and 

compulsion 

urge 

0.92 0.19 

Coughtrey, Shafran, 

and Rachman (2014) 

subclinical 60 mental 

contamination 

no contamination verbal within anxiety and 

compulsion 

0.76 0.15 
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experiment 2 and threat urge 

Cougle, Fitch, 

Jacobson, and Lee 

(2013) experiment 2 

healthy 38 repeated 

compulsions 

no checking behavior within anxiety 0.74 0.14 

Cougle, Fitch, 

Jacobson, and Lee 

(2013) experiment 3 

healthy 69 vs. 68 repeated 

compulsions 

and 

perfectionism/

certainty 

no checking behavior and 

objects 

both anxiety 0.30 0.12 

Cougle, Goetz, 

Hawkins, and Fitch 

(2012) experiment 2 

healthy 28 vs. 29 mental 

contamination 

yes contamination verbal between compulsions 0.85 0.27 

Cougle, Purdon, Fitch, 

and Hawkins (2013) 

experiment 2 

healthy 88 TAF no all verbal within anxiety 0.72 0.10 

Cuttler, Sirois-Delisle, 

Alcolado, Radomsky, 

and Taylor (2013) 

healthy 42 vs. 63 perfectionism/

certainty 

no checking verbal between compulsion 

urge 

0.67 0.20 

Davey, Bickerstaffe, 

and MacDonald (2006) 

healthy 25 disgust no contamination verbal within anxiety -0.14 0.10 

Davey, MacDonald, 

and Brierley (2008) 

healthy 30 disgust no contamination verbal within anxiety 0.32 0.18 
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Davey, Meeten, 

Barnes, and Dash 

(2013) experiment 1 

healthy 30 vs. 30 threat no all combination between anxiety 0.69 0.26 

Davey, Meeten, 

Barnes, and Dash 

(2013) experiment 2 

healthy 14 vs. 15 threat no all combination between anxiety 1.03 0.39 

de Vries et al. (2013) healthy 10 perfectionism/

certainty 

no symmetry visual within anxiety and 

compulsion 

urge 

0.18 0.23 

de Wit et al. (2015) healthy 39 threat no all visual within anxiety 0.38 0.17 

OCD 43 threat no all visual within anxiety 1.21 0.19 

OCD vs. 

healthy 

43 vs. 39 threat no all visual between anxiety 1.12 0.24 

Deacon and Maack 

(2008) 

healthy 30 repeated 

compulsions 

no contamination behavior within symptoms 0.66 0.13 

subclinical vs. 

healthy 

26 vs. 30 threat and 

repeated 

compulsions 

no contamination objects and 

behavior 

between anxiety, 

obsessions, 

and 

symptoms 

0.80 0.28 

subclinical 26 repeated 

compulsions 

no contamination behavior within symptoms 0.33 0.13 

Dorfan and Woody 

(2011) 

healthy 103 disgust no contamination objects within anxiety 0.93 0.09 
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Doron, Derby, 

Szepsenwol, and 

Talmor (2012) 

experiment 1 

healthy 14 vs. 15 mental 

contamination 

no contamination visual between compulsion 

urge 

0.90 0.38 

Doron, Derby, 

Szepsenwol, and 

Talmor (2012) 

experiment 2 

healthy 39 vs. 38 mental 

contamination 

no contamination visual between compulsion 

urge 

0.50 0.23 

Doron, Derby, 

Szepsenwol, and 

Talmor (2012) 

experiment 3 

healthy 41 vs. 45 mental 

contamination 

no contamination visual between compulsion 

urge 

0.49 0.22 

Elliott and Radomsky 

(2009) 

healthy 35 vs. 35 mental 

contamination 

no contamination verbal between anxiety, 1.27 0.52 

compulsion 

urge, and 

compulsions 

Elliott and Radomsky 

(2012) 

healthy 35 vs. 33 mental 

contamination 

no contamination verbal between anxiety, 1.73 0.55 

compulsion 

urge, and 

compulsions 

Fairbrother, Newth, 

and Rachman (2005) 

healthy 91 vs. 30 mental 

contamination 

no contamination verbal between anxiety, 1.70 0.40 

compulsion 

urge, and 
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compulsions 

Fitch and Cougle 

(2013) study 2 

healthy 130 repeated 

compulsions 

no checking behavior within anxiety 0.26 0.08 

Hendler et al. (2003) OCD 13 threat yes all objects within anxiety 1.14 0.25 

Herba and Rachman 

(2007) 

healthy 100 vs. 20 mental 

contamination 

no contamination verbal between compulsion 

urge, and 

1.81 0.59 

compulsions 

Jones and 

Bhattacharya (2014) 

OCD vs. 

healthy 

23 vs. 24 TAF no all verbal between anxiety and 0.78 0.30 

compulsion 

urge 

Kim et al. (2008) OCD vs. 

healthy 

33 vs. 30 threat no checking visual between anxiety and 

compulsions 

0.71 0.26 

Kim et al. (2010) OCD vs. 

healthy 

30 vs. 27 threat no checking visual between compulsions 0.77 0.27 

Kim et al. (2012) OCD vs. 

healthy 

22 vs. 31 threat no checking visual between compulsions 0.67 0.28 

Ladouceur et al. 

(1995) experiment 1 

healthy 30 vs. 30 responsibility no checking verbal between anxiety, 

compulsion 

urge, and 

compulsions 

0.23 0.26 

Ladouceur et al. 

(1995) experiment 2 

healthy 20 vs. 20 responsibility no checking verbal between anxiety, 

compulsion 

0.43 0.32 
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urge, and 

compulsions 

Lopatka and Rachman 

(1995) experiment 1 

OCD 30 responsibility no checking verbal within anxiety and 

compulsion 

urge 

1.42 0.19 

Mancini, D'Olimpio, 

and Cieri (2004) 

healthy 9 vs. 13 responsibility no checking verbal between anxiety and 

compulsions 

0.49 0.43 

Mancini, Gangemi, 

Perdighe, and Marini 

(2008) experiment 1 

healthy 55 vs. 49 mental 

contamination 

yes contamination verbal between anxiety and 

compulsions 

0.96 0.82 

Mancini, Gangemi, 

Perdighe, and Marini 

(2008) experiment 2 

healthy 75 vs. 35 mental 

contamination 

yes contamination verbal between anxiety and 

compulsions 

0.67 0.46 

Marcks and Woods 

(2007) 

healthy 117 TAF no all verbal within anxiety 0.81 0.11 

Marks et al. (2000) OCD 13 threat yes all verbal within anxiety 1.52 0.40 

Marzillier and Davey 

(2005) 

healthy 20 disgust no contamination combination within anxiety 0.04 0.13 

Mataix-Cols et al. 

(2004) 

OCD vs. 

healthy 

16 vs. 17 threat no checking and 

contamination 

visual between anxiety 0.94 0.36 

Mataix-Cols et al. 

(2008) 

healthy 37 disgust no contamination visual within anxiety 2.38 0.32 
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Mayer, Muris, Busser, 

and Bergamin (2009) 

healthy 31 disgust no contamination combination within anxiety 0.20 0.12 

Meeten, Dash, Scarlet, 

and Davey (2012) 

healthy 25 vs. 21 perfectionism/

certainty 

no all combination between anxiety 0.64 0.30 

Morgiève et al. (2014) OCD 34 threat both checking visual within anxiety 2.21 0.28 

Myers and Wells 

(2013) 

healthy 16 vs. 16 TAF no all verbal between anxiety and 

obsessions 

0.15 0.35 

subclinical vs. 

healthy 

16 vs. 16 TAF no all verbal between anxiety and 

obsessions 

0.29 0.35 

subclinical 16 vs. 16 TAF no all verbal between anxiety and 

obsessions 

1.21 0.38 

Najmi, Tobin, and 

Amir (2012) 

subclinical vs. 

healthy 

62 vs. 39 disgust no contamination objects between anxiety 0.77 0.21 

Olafsson et al. (2013) subclinical vs. 

healthy 

film: 30 vs. 30 disgust no contamination objects and 

visual 

between anxiety, 

compulsion 

urge, and 

obsessions 

0.54 0.34 

other 

inductions: 

15 vs. 15 

Olatunji et al. (2014) OCD 12 threat no contamination visual within anxiety 2.01 0.49 

Olatunji, Lohr, 

Sawchuk, and Tolin 

(2007) 

subclinical vs. 

healthy 

30 vs. 30 disgust and 

threat 

no contamination objects and 

visual 

between anxiety 0.50 0.26 

Olatunji and 

Armstrong (2009) 

healthy 21 disgust no contamination combination within anxiety 0.17 0.23 

subclinical vs. 36 vs. 47 disgust no contamination objects and between anxiety 0.56 0.32 
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healthy combination 

subclinical 21 disgust no contamination combination within anxiety 0.29 0.21 

Olatunji, Etzel, 

Tomarken, Ciesielski, 

and Deacon (2011) 

healthy 30 vs. 30 repeated 

compulsions 

no contamination behavior between compulsions 0.49 0.26 

Rachman, Radomsky, 

Elliott, and Zysk (2012) 

experiment 1 

healthy 19 vs. 20 mental 

contamination 

no contamination verbal between compulsion 

urge and 

compulsions 

0.17 0.32 

Rachman, Radomsky, 

Elliott, and Zysk (2012) 

experiment 2 

healthy 20 vs. 20 mental 

contamination 

no contamination verbal between compulsion 

urge and 

compulsions 

0.37 0.32 

Rachman, Radomsky, 

Elliott, and Zysk (2012) 

experiment 3 

healthy 20 vs. 20 mental 

contamination 

no contamination verbal between compulsion 

urge and 

compulsions 

0.79 0.33 

Rachman, Radomsky, 

Elliott, and Zysk (2012) 

experiment 4 

healthy 20 vs. 20 mental 

contamination 

no contamination verbal between compulsion 

urge and 

compulsions 

0.77 0.51 

Radomsky and 

Rachman (1999) 

healthy 20 threat no contamination objects within anxiety 0.09 0.05 

OCD 10 threat no contamination objects within anxiety 0.14 0.11 

OCD vs. 

healthy 

10 vs. 20 threat no contamination objects between anxiety 1.65 0.43 

Radomsky, Rachman, 

and Hammond (2001) 

OCD 11 responsibility no checking verbal within anxiety 0.74 0.24 
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Radomsky, Senn, 

Lahoud, and Gelfand 

(2014) 

healthy 49 vs. 47 threat no contamination verbal between anxiety and 

compulsion 

urge 

1.10 0.22 

Rassin (2001) healthy 19 TAF no all verbal within anxiety 0.69 0.32 

Rassin, Merckelbach, 

Muris, and Spaan 

(1999) 

healthy 19 vs. 26 TAF no all verbal between anxiety and 

obsessions 

1.17 0.32 

Rauch et al. (2002) OCD 9 threat yes contamination objects within anxiety and 

symptoms 

1.30 0.43 

Reuven, Liberman, 

and Dar (2014) 

OCD vs. 

healthy 

15 vs. 15 mental 

contamination 

yes all verbal between anxiety 0.58 0.36 

Rotge et al. (2012) OCD vs. 

healthy 

14 vs. 14 perfectionism/

certainty 

no checking visual between anxiety and 

compulsions 

0.49 0.37 

Schienle, Schafer, 

Stark, Walter, and 

Vaitl (2005) 

healthy 10 disgust no all visual within anxiety 0.51 0.20 

OCD 10 threat and 

disgust 

threat: yes 

disgust: no 

all visual within anxiety and 

symptoms 

0.95 0.44 

OCD vs. 

healthy 

10 vs. 10 disgust no contamination visual between anxiety 0.97 0.46 

Senn and Radomsky 

(2012) 

healthy 33 vs. 48 disgust no contamination verbal between anxiety and 

compulsion 

urge 

-0.01 0.22 

Shafran (1997) OCD 36 responsibility no all objects within anxiety and 

compulsion 

0.47 0.17 
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urge 

Y. W. Shin et al. (2006) OCD 12 threat yes all objects within anxiety 1.57 0.41 

L. M. Shin et al. (2000) healthy 8 mental 

contamination 

yes all verbal within anxiety 0.94 0.39 

Simpson, Tenke, 

Towey, Liebowitz, and 

Bruder (2000) 

OCD 6 threat no contamination objects and 

verbal 

within symptoms 2.13 0.79 

Suda et al. (2014) healthy 24 perfectionism/

certainty 

no symmetry visual within anxiety 1.06 0.17 

Summers, Fitch, and 

Cougle (2014) 

healthy 284 perfectionism/

certainty 

no all behavior, 

objects and 

verbal 

within anxiety 0.63 0.07 

Toffolo, van den Hout, 

Hooge, Engelhard, and 

Cath (2013) 

subclinical vs. 

healthy 

34 vs. 31 perfectionism/

certainty 

no checking visual between compulsions 0.47 0.25 

Toffolo, van den Hout, 

Engelhard, Hooge, and 

Cath (2014) 

subclinical vs. 

healthy 

54 vs. 55 perfectionism/

certainty 

no checking visual between compulsions 0.29 0.19 

van den Heuvel et al. 

(2004) 

healthy 10 disgust no contamination visual within anxiety and 

obsessions 

0.26 0.28 

OCD 11 disgust no contamination visual within anxiety and 

obsessions 

0.74 0.32 
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OCD vs. 

healthy 

11 vs. 10 disgust no contamination visual between anxiety and 

obsessions 

1.21 0.47 

Note. The number of participants in between-group comparisons is written as experimental group vs. control group. Whenever design is coded with "both", the last group of the 

between-group comparison was used for the within-group comparison. TAF = thought action fusion. 
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Appendix B: Funnel Plots 

 

 

Figure B.1. Funnel plot of standard error by Hedges’s g of publication bias for the direct 

comparison of (sub)clinical OCD versus healthy controls. The white dots represent the 

included studies and the black dots represent imputed studies based on Duval and 

Tweedie’s (2000) trim-and-fill procedure. 

 

 

Figure B.2. Funnel plot of standard error by Hedges’s g of publication bias within studies 

with (sub)clinical participants. Funnel plot of publication bias for the direct comparison 

of (sub)clinical OCD versus healthy controls. The white dots represent the included 

studies and the black dots represent imputed studies based on Duval and Tweedie’s 

(2000) trim-and-fill procedure. 
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Figure B.3. Funnel plot of standard error by Hedges’s g of publication bias within studies 

with healthy participants. Funnel plot of publication bias for the direct comparison of 

(sub)clinical OCD versus healthy controls. The white dots represent the included studies 

and the black dots represent imputed studies based on Duval and Tweedie’s (2000) 

trim-and-fill procedure. 
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DO OBSESSIVE-COMPULSIVE SYMPTOMS 

AND DISORDER-RELEVANT STIMULI 

AFFECT INHIBITION CAPACITY?1 

ABSTRACT 

The current study set out to investigate trait versus state views regarding 

inhibitory deficits in obsessive-compulsive disorder (OCD). Furthermore, it was 

investigated whether inhibitory deficits could be specific for OCD-relevant stimuli. 

Participants were selected on high (n = 40) vs. low (n = 44) contamination fear and 

subsequently randomly assigned to receive either a neutral induction or an OCD 

symptom induction. Participants performed a stop-signal task including contamination-

specific, general negative, and neutral pictures before and after the induction. In 

contrast to state views, no change in inhibitory performance after the OCD symptom 

induction and no differential effect of disorder-specific picture valence was found. 

Although the absence of a change in inhibitory performance supports the 

endophenotype view, other predictions of this model were not confirmed. More 

specifically, baseline inhibition capacity did not predict an increase in symptoms after 

an OCD symptom induction. Moreover, contrary to expectations, participants high in 

contamination fear marginally outperformed low contamination fear controls. 

Therefore, the results of the current study are inconclusive regarding the state-trait 

debate, but are clearly in contrast with the idea of trait inhibitory deficits in 

contamination fear. 

                                                 
1
 Based on De Putter, L. M. S., Cromheeke, S., Anholt, G. E., Mueller, S. C., & Koster, E. H. W. (2017). Do 

obsessive-compulsive symptoms and disorder-relevant stimuli affect inhibition capacity? Manuscript 
submitted for publication. 
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Introduction 

Obsessive-compulsive disorder (OCD) is a persistent and highly invalidating 

psychiatric disorder characterized by intrusive thoughts and/or compulsions (American 

Psychiatric Association, 2013). It is the fourth most common psychiatric disorder, with a 

lifetime prevalence of 2-3.5% and is characterized by high levels of individual suffering 

and also substantial economic and societal costs (Angst et al., 2004; Ruscio, Stein, Chiu, 

& Kessler, 2010). Despite the availability of many efficacious psychological and 

pharmacological treatments for OCD, many patients suffer from symptoms even after 

undergoing treatment (Fisher & Wells, 2005). In order to improve treatment, a better 

understanding of OCD is required. 

There is a wealth of research on the etiological and maintaining factors of this 

disorder. Abnormal functioning of the frontostriatal circuit in OCD has been established 

as one of the main neural models for OCD. This neural circuit underlies executive 

functioning (Pauls, Abramovitch, Rauch, & Geller, 2014). Therefore, much of the 

research on the mechanisms of OCD has focused on the relation between executive 

functioning and OCD (for meta-analyses see Abramovitch, Abramowitz, & Mittelman, 

2013; Shin, Lee, Kim, & Kwon, 2014; Snyder, Kaiser, Warren, & Heller, 2014). Given the 

repetitive nature of obsessions and compulsions, response inhibition is of specific 

interest in OCD (Chamberlain, Blackwell, Fineberg, Robbins, & Sahakian, 2005). 

Response inhibition refers to the ability to inhibit a prepotent motor response (Logan, 

1994).  

There are distinct views on the nature of these deficits. Chamberlain et al. 

(2005) suggested response inhibition to be an endophenotype of OCD, which thus 

would be a sign of increased genetic risk for developing OCD. This implies that a deficit 

in inhibition is state independent (Gottesman & Gould, 2003). Thus, factors such as the 

valence of stimuli and current OCD symptoms should not affect inhibition capacity. 

Studies that support the endophenotype (trait) view show underperformance in 

inhibition both in OCD patients and their healthy relatives (Menzies et al., 2007), similar 

underperformance in OCD patients in remission, and similar underperformance in OCD 

patients pre- compared to post-treatment (Bannon, Gonsalvez, Croft, & Boyce, 2006). In 

contrast, Abramovitch and Cooperman (2015) argue that the current empirical evidence 

challenges this assumption. For instance, although some studies do not find differences 
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in neuropsychological performance after treatment, other research has shown 

improvement in neuropsychological performance following successful treatment (e.g., 

Andrés et al., 2008; Kuelz et al., 2006; Voderholzer et al., 2013). Moreover, some 

studies find an association between neuropsychological functioning and OCD symptom 

severity (e.g., Abramovitch, Dar, Schweiger, & Hermesh, 2011; Trivedi et al., 2008), 

although the results are mixed (see Kuelz, Hohagen, & Voderholzer, 2004). However, 

the lack of a clear association between neuropsychological functioning and OCD 

severity could be due to methodological shortcomings (Abramovitch & Cooperman, 

2015).  

As an alternative to the endophenotype (trait) view, Abramovitch, Dar, 

Hermesh, and Schweiger (2012) introduced the executive overload model of OCD. In 

this state model the overflow of symptoms in OCD, which is associated with 

hyperactivity of the frontostriatal system, is caused by continuous attempts of OCD 

patients to control automatic processes. This subsequently leads to an overload on the 

executive system that causes neuropsychological impairments. The manifestations of 

these cognitive impairments can subsequently activate “fear of impulsivity” or the 

feeling that one is not in control. In order to compensate, patients exert increased 

control over automatic processes, which results in a vicious cycle. This state model 

implies that an OCD symptom induction in the lab could overload the executive system, 

which should subsequently lead to an underperformance in inhibition tasks.  

To date, few studies took such context dependent effects of current OCD 

symptoms and valence-specific stimuli into account. Indeed, some research that has 

taken into account the valence-specificity of stimuli has found that disorder-relevant 

stimuli influence inhibition capacity (Harkin & Kessler, 2012; Linkovski, Kalanthroff, 

Henik, & Anholt, 2016). Furthermore, currently most research contributing to the state-

trait debate has been of correlational nature. Therefore it is not possible to establish 

the direction of the influence of inhibition on OCD (Abramovitch & Cooperman, 2015). 

The current study tested the differential hypothesis of trait versus state models 

of inhibitory control in OCD in the context of disorder-relevant stimuli. We investigated 

whether a deficit in inhibition would be specific for a symptomatic state by assessing 

inhibition before and after an OCD symptom induction. According to the trait view this 

manipulation should have little effect on inhibitory control whereas state-related views 
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predict changes in line with state manipulations. Furthermore, we examined whether a 

deficit inhibition is specific for disorder-relevant stimuli. This was investigated by using 

negative, OCD-relevant, and neutral pictures in a SST. Finally, if inhibition capacity is 

indeed an endophenotype, we expected that baseline capacity to inhibit disorder-

relevant stimuli would predict the magnitude of the increase of symptoms after an OCD 

symptom induction. 

In the current study we focused on the contamination subtype of OCD, as 

contamination fear is relatively easy to induce in the laboratory (Rachman, 2004). 

Contamination fear is one of the most common subtypes of OCD (Ball, Baer, & Otto, 

1996) and consists of fears of being contaminated or spreading contamination 

(Markarian et al., 2010). One of the methods that is used to elicit contamination fear 

symptoms in the lab is mental contamination (De Putter, Van Yper, & Koster, 2017). 

Mental contamination consists of a sense of internal dirtiness and is often characterized 

by a moral element (Rachman, 2004). Mental contamination is often evoked by the 

non-consensual kiss paradigm, in which participants imagine that someone tries to kiss 

them without their consent (e.g., Elliott & Radomsky, 2012). In order to test the effect 

of a contamination fear induction on inhibition, we chose to select at-risk participants 

scoring high on contamination fear (HCF) and participants scoring low on contamination 

fear (LCF) for two reasons. First, since response inhibition has been suggested as an 

endophenotype of OCD (Chamberlain et al., 2005) we would expect to observe 

decreased inhibition capacity in at-risk participants. Second, the utility of analogue 

samples in the research on the mechanisms underlying OCD has already been 

demonstrated elegantly by Gibbs (1996) and Abramowitz et al. (2014). 

 

Method 

Participants 

According to an a priori power analysis based on a medium effect size (f = 0.25), 

with α = 0.05 and a power of 0.9, we needed a minimum of 64 participants in total. In 

total 91 healthy females ranging in age from 17 to 34 years (M = 19.29, SD = 2.07) 

participated. Undergraduate students of Ghent University interested in participating in 

experiments could subscribe to the website http://www.screeningpsychologie.be/, 

where they filled out the contamination subscale of the Padua Inventory revised online 
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(PI-R; Van Oppen, Hoekstra, & Emmelkamp, 1995). Participants were invited to the 

laboratory when they scored 2 or lower for the LCF group and 13 or higher for the HCF 

group. Thirteen is the average score of an OCD patient on the PI-R washing subscale and 

thus is a representative score for an analogue sample (Van Oppen et al., 1995). 

Furthermore, this is in line with the cut-off for HCF used in previous research (e.g., 

Deacon & Maack, 2008). Since symptoms can fluctuate over time and we were 

interested in those participants that had stable OCD symptoms, these criteria were 

checked again with the PI-R washing subscale at the beginning of the experiment as the 

pre-selection could have taken place two months before the actual experiment. 

Whenever the score of a participant in the HFC group was lower than 9 (mean plus 1SD 

of the score in a healthy control population) the participant was excluded. Similarly, 

participants of the LCF group were excluded if they scored higher than 4, the mean for 

the PI-washing subscale for the healthy control population (Van Oppen et al., 1995). 

This resulted in 44 participants in the LCF group and 40 participants in the HCF fear 

group. The study was approved by the ethical committee at Ghent University. Informed 

consent was obtained from all individual participants included in the study. Participants 

were either paid 20 euro or received course credit for their contribution.  

 

Measures 

Impulsiveness–Venturesomeness–Empathy questionnaire (I7). Since 

impulsivity can have an effect on inhibition, group differences in impulsivity were 

checked with the Impulsiveness subscale of the I7 (Eysenck, Pearson, Easting, & Allsopp, 

1985; Lijffijt, Caci, & Kenemans, 2005). The impulsiveness subscale of the I7 consists of 

19 dichotomous (yes/no) items. 

Mood and Anxiety Symptoms Questionnaire (MASQ-D30). Since depression 

levels can have an effect on cognitive functioning (McDermott & Ebmeier, 2009), the 

anhedonic depression scale of the short adaptation of the MASQ (Wardenaar et al., 

2010; Watson, Clark, et al., 1995; Watson, Weber, et al., 1995) was used to check for 

group differences in levels of depression. The anhedonic depression scale of the MASQ-

D30 consists of 10 items on a scale rated from 1 (not at all) to 5 (very much).  

Padua Inventory-revised (PI-R). The PI-R (Van Oppen et al., 1995) was used in 

order to assess OCD symptoms. The PI-R consists of five subscales: impulses, washing, 



CHAPTER 3 

 

  

92 

checking, rumination and precision. The 41 items are rated on a scale from 0 (never/not 

at all) to 4 (very often).  

Mental Contamination Report (MCR). The MCR as designed by Radomsky, 

Elliott, Rachman, Fairbrother, and Newth (2008) was administered after the induction 

as a manipulation check of the OCD symptom induction. This version is a modification 

of the mental contamination report as used by previous studies (Fairbrother, Newth, & 

Rachman, 2005; Herba & Rachman, 2007). It consists of 21 items assessing internal 

negative emotions (i.e., how participants feel about themselves), external negative 

emotions (i.e., how participants feel about themselves and/or the man in the scenario), 

feelings of dirtiness, urge to wash, ease to imagine the scenario, desirability of the kiss, 

the man’s morality before and after the kiss, and whether participants experienced a 

previous non-consensual sexual encounter. All ratings use a scale from 0 (not at all) to 

100 (completely).  

Visual Analogue Scales (VAS). As another manipulation check seven VAS were 

adopted from the Profile of Mood States (McNair, Lorr, & Dropplemann, 1992) in line 

with Rossi and Pourtois (2012). Positive mood was estimated using the mean of the 

scales “energetic”, “satisfied”, and “happy”. Negative mood was estimated using the 

mean of the scales “angry”, “tense”, “depressed”, and “disgusted”, a scale added 

because of the relevance of disgust for contamination OCD (Broderick, Grisham, & 

Weidemann, 2013).  

Dimensional Obsessive-Compulsive Scale (DOCS). Three items of the 

contamination subscale of the DOCS (Abramowitz et al., 2010) were adapted in order to 

measure momentary symptoms after the induction. The adapted questions were: “How 

much time have you spent during the experiment on thinking about contamination?”, 

“How much time have you spent during the experiment on washing or cleaning 

behaviors because of contamination?”, and “How difficult was it for you during the 

experiment to disregard thoughts about contamination and refrain from behaviors such 

as washing, showering, cleaning and other decontamination routines when you tried to 

do so?”. These items were rated on a scale from 0 (none at all/not at all difficult) to 4 

(most of the time/extremely difficult).  

Hand washing. As a manipulation check of the induction we included washing 

behavior as an analogue of compulsive behavior for the contamination subtype of OCD. 
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We asked all participants at the end of the experiment to wash their hands using hand 

sanitizer. The time spent on washing hands was measured with a stopwatch in seconds.  

 

Materials 

Stop-Signal Task (SST). In order to assess inhibition capacity in the context of 

viewing contamination-related stimuli, the adapted SST (Logan, 1994) of Verbruggen 

and De Houwer (2007) was used. This task ran using Presentation® software (version 

17.2, Neurobehavioral Systems). In this task participants were presented with a fixation 

cross for 500ms (70 x 100 pixels) followed by a picture for 500ms (384 x 288 pixels) and 

subsequently the target (“#” or “@”, 100 x 100 pixels). Participants were instructed to 

respond as quickly as possible to the target with key “D” to the “#” and key “K” to the 

“@” on an AZERTY keyboard. This mapping rule was reversed for half of the 

participants. A response was required within 1250ms. The intertrial interval was set at 

1500ms. A clearly audible stop-signal (75ms) was presented on 30% of the trials 

through headphones. In this case participants were required to inhibit their response. 

The stop-signal delay (SSD) was initially set at 250ms and continuously adjusted using a 

separate staircase tracking procedure (Levitt, 1971) to attain a probability of stopping of 

50%. More specifically, whenever participants successfully inhibited their response, the 

SSD was increased by 25ms and whenever participants responded after a stop-signal, 

the SSD was decreased with 25ms. Note that the longer the SSD, the more difficult it is 

to inhibit a response.  

The task started with a practice phase of 30 trials in which participants received 

immediate feedback on their performance. The experimental phase consisted of eight 

blocks of 60 trials in which participants received feedback on their performance on the 

end of every block (accuracy, mean reaction time, and mean probability of stopping).  

For this study the pictures were neutral, negative or contamination-related. We 

presented 160 trials per picture type and 48 stop trials per picture type. Every picture 

was presented four times during the SST. In total 40 neutral (e.g., a leaf) and 40 

negative (e.g., a gun) pictures were selected from the International Affective Picture 

System (IAPS; Lang, Bradley, & Cuthbert, 1997). The 40 contamination-related pictures 

(e.g., a dirty toilet) were selected from the IAPS, the Maudsley Obsessive-Compulsive 

Stimuli Set (Mataix-Cols, Lawrence, Wooderson, Speckens, & Phillips, 2009), the picture 
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set of Morein-Zamir et al. (2013) and publically available online sources. In order to 

match negative and contamination-related pictures on arousal, these pictures were 

rated by an independent sample (n = 28) on arousal, and how much fear and disgust the 

pictures elicited on a Likert scale ranging from 1 (none) to 9 (very much). Furthermore, 

they rated the valence of the pictures on a Likert scale ranging from 1 (negative) to 9 

(positive)2.  

The Stop-Signal Reaction Times (SSRTs) were estimated using the integration 

method3. The integration method assumes that the point at which the stop process 

finishes is equal to the nth reaction time of the distribution of the trials in which there 

was no stop-signal. The nth reaction time is equal to the point in the distribution at 

which the integral equals the probability of responding after a stop-signal. The SSRT can 

then be calculated by subtracting the SSD from the finishing time (Verbruggen, 

Chambers, & Logan, 2013). In this study the split-half reliability of the SST was 

satisfactory (first SST rsb = .85; second SST rsb = .91). 

OCD symptom induction. The Non-Consensual Kiss (NCK) task, as used by Elliott 

and Radomsky (2012), was selected for an OCD symptom induction. This induction was 

selected since a meta-analysis on induction procedures of OCD symptoms (De Putter et 

al., 2017) revealed that mental contamination, and specifically the NCK task, was one of 

the strongest inductions that also elicited symptoms in healthy participants. The audio 

script of the NCK task was the same as the script of the non-consensual physically dirty 

condition of Elliott and Radomsky (2012). In this induction participants listen to a 

scenario that describes a party and at the end of the party they are kissed non-

consensual by a physically dirty man. The audio script for the neutral induction was 

based on the consensual physically clean condition of Elliott and Radomsky (2012). In 

order to make the script more neutral, the consensual kiss on the mouth was 

substituted with a kiss on the cheek as a means of saying goodbye, which is a common 

                                                 
2
 M arousal OCD pictures = 4.17, SD arousal OCD pictures = 0.94, M arousal negative pictures = 4.90, SD 

arousal negative pictures = 0.73; M fear OCD pictures = 2.56, SD fear OCD pictures = 0.91, M fear negative 
pictures = 4.29, SD fear negative pictures = 1.38; M disgust OCD pictures = 4.51, SD disgust OCD pictures = 
1.44, M disgust negative pictures = 3.01, SD disgust negative pictures = 1.06; M valence OCD pictures = 
3.63, SD valence OCD pictures = 0.60, M valence negative pictures = 3.01, SD valence negative pictures = 
0.63 
3
 For every participant the assumption of the horse race model was examined by checking if the signal 

respond RT was faster than the no-signal RT. Sensitivity analyses showed that all results were still robust 
if participants violating this assumption were excluded. 
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informal way of saying goodbye in Belgium. The audio recordings were administered 

through headphones and participants were instructed to imagine being the woman 

described in the scenario and that the events were happening at that moment in time. 

Reminder Induction. During the second SST there was a short break between 

every two blocks (three breaks in total) in which participants rated their current disgust 

level, right before and after being asked to focus on the scenario again on the moment 

they received a kiss. This was done in order to ensure that the induction would remain 

active throughout the second SST. 

 

Procedure 

See Figure 1 for an overview of the procedure. After reading and signing the 

informed consent, participants filled out the I7, MASQ, and PI-R. Subsequently 

participants performed the first SST. After the SST participants filled out the VAS scales. 

Subsequently, subclinical and healthy participants were randomly allocated to either 

the neutral mood induction or the OCD symptom induction. Following the induction 

participants filled out the VAS scales again, the MCR, and the DOCS. Afterwards, 

participants performed the second SST, during which they were reminded of the 

induction every two blocks and rated their disgust levels. Finally, participants were 

asked to wash their hands using hand sanitizer and the time they spent on washing 

their hands was recorded in seconds using a stopwatch. At the end of the study the 

participants were fully debriefed. 
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Figure 1. Overview of the procedure. I7 = Impulsiveness–Venturesomeness–Empathy 

questionnaire, MASQ-D30 = Mood and Anxiety Symptoms Questionnaire, PI-R = Padua 

Inventory Revised, SST = Stop Signal Task, VAS = Visual Analogue Scale, MCR = Mental 

Contamination Report, DOCS = Dimensional Obsessive Compulsive Scale. 

 

Statistical Analysis 

Statistics were performed using SPSS (version 20; IBM Corp, 2011) and a 

significance level of 0.05 was used. Effect sizes are reported in the form of partial eta-

squared (ηp
2). For outlier analysis, since the integration method already excludes outlier 

reaction times by selecting a specific point within the distribution of the reaction times, 

we only checked whether any participants had consistent scores higher than 3 standard 

deviations from the other participants. This resulted in the exclusion of one participant 

from the HCF group.  

Differences between groups or inductions in age, impulsiveness, MASQ 

depression, ease to imagine the induction scenario, PI total scores, scores on the 

washing subscale of the PI, baseline positive and negative mood were analyzed using 

separate one way ANOVA’s. Potential differences between groups or inductions in 

experienced previous non-consensual sexual encounters were analyzed using Fisher’s 

exact test, since a difference in the experience of a previous non-consensual sexual 

encounter could influence the effectiveness of the induction. 

As the effectiveness of the induction was crucial to our design, we investigated 

this with multiple measures such as the MCR, VAS negative and positive mood, DOCS, 

and time spent on washing hands. For the MCR, in line with Elliott and Radomsky 
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(2012), we performed separate ANOVA’s on perceived kiss desirability and the 

difference score of pre- and post-physical dirtiness of the man as dependent variables 

and group and induction as independent variables. A multivariate ANOVA was 

conducted in order to assess the effects of the induction on feelings of mental 

contamination (i.e., feelings of dirtiness, urges to wash, internal negative emotions, and 

external negative emotions) as the dependent variables and group and induction as the 

independent variables. Furthermore, in order to assess the effect of the manipulation 

on positive and negative mood separate mixed ANOVA’s with Time (pre- and post-

induction) as a within-subject factor and group and inductions as between-subject 

factors was performed. Moreover, in order to assess the effect of the manipulation on 

the DOCS an ANOVA was performed on the DOCS scores with group and induction as 

the independent variables. Finally, in order to assess the effect of the manipulation on 

hand washing, as an analogue for compulsive behavior, an ANOVA was performed on 

the time spent on hand washing with group and induction as the independent variables. 

The effectiveness of the reminder of the induction during the SST was assessed 

with a mixed ANOVA on the disgust VAS scales administered before and after the 

reminder with Time (pre-post induction) and Reminder (3 reminders in total) as within-

subject factors and group and induction as between-subject factors. 

In order to investigate the hypothesis that disorder-relevance and current OCD 

symptoms would have an effect on inhibition a mixed ANOVA was performed on the 

SSRTs with Time (pre- and post-induction) and Valence (negative, neutral, 

contamination-related) as within-subject factors and group and induction as between-

subject factors.  

Finally, in order to test whether baseline SSRTs would be able to predict an 

increase in symptoms after the induction separate linear regressions were performed 

per OCD symptoms measure after the induction (i.e., feelings of dirtiness, urge to wash, 

hand washing, internal negative emotions, external negative emotions, DOCS, VAS 

negative, and VAS positive) with baseline SSRT for OCD-relevant, negative and neutral 

pictures as independent variables. For the analysis of VAS positive and VAS negative we 

corrected for baseline VAS positive and negative scores. As we only expected an 

increase in symptoms after the OCD induction, we excluded participants that had 

received the neutral mood induction (n = 40) from these analyses. 
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Results 

Sample Characteristics 

See Table 1 for the means and standard deviations of the sample characteristics. 

Age, impulsiveness, MASQ depression, baseline positive mood, and ease to imagine the 

scenario were not significantly different between groups (HCF or LCF), inductions (OCD 

induction or neutral induction) or Group x Induction (all F’s(1,79) < 3.47, all p’s > .05). 

Moreover, in this sample 31% experienced a previous non-consensual sexual 

encounter, but this did not differ per group (χ²(1) = .01, p = .92), or induction (χ²(1) = 

.06, p = .80). Importantly, in line with the pre-selection, there was a significant 

difference between groups for PI-R washing (F(1,79) = 327.72, p < .001, ηp
2 = .81) and 

the PI total score (F(1,79) = 117.44, p < .001, ηp
2 = .60). Furthermore, there was a 

significant difference between groups for baseline negative mood F(1,79) = 9.12, p = 

.003, ηp
2 = .10), which was to be expected comparing subclinical to healthy participants. 

 

Table 1. 

Means and standard deviations on demographic and baseline ratings for each condition 

 

HCF/OCD 

induction  

(n = 20) 

 

HCF/neutral 

induction  

(n = 19) 

 

LCF/OCD 

induction  

(n = 23) 

 

LCF/neutral 

induction  

(n = 21) 

 M SD  M SD  M SD  M SD 

Age  19.15a 2.06   18.63a 1.38  19.22a 2.75  19.00a 1.90 

Impulsiveness 6.50a 3.98  3.79a 2.55  7.22a 4.91  6.29a 5.52 

MASQ AD  27.70a 6.38  30.42a 9.00  26.78a 8.71  25.90a 8.29 

Baseline pos  42.62a 21.46  34.77a 21.20  46.26a 14.36  42.21a 16.47 

Baseline neg  27.73a 15.17  28.71a 19.08  16.77b 10.36  20.99b 10.75 

Ease to imagine  64.00a 21.75  73.60a 10.10  70.41a 20.76  71.19a 13.44 

PI-R washing  16.90a 5.90  18.95a 6.60  0.74b 1.14  0.48b 0.93 

PI-R total 66.80a 21.38  66.00a 19.49  30.35b 13.13  22.62b 11.87 

Note. HCF = high contamination fear group, LCF = low contamination fear group, MASQ AD = Mood and 

Anxiety Symptom Questionnaire anhedonic depression, baseline pos = baseline positive mood, baseline neg 

= baseline negative mood, PI-R = Padua Inventory-revised. For each row, variables that share the same 

subscript are not significantly different from each other (p > .05) 
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Manipulation Checks 

In order to check whether the manipulation was successful we analyzed scores 

from the MCR, VAS negative and positive mood, DOCS, and hand washing as shown in 

Tables 2a en 2b. As expected, the MCR revealed significant differences between 

inductions: participants in the OCD induction reported more mental contamination, a 

larger difference between pre- and post-physical dirtiness of the man and less kiss 

desirability than participants in the neutral induction. Moreover, the VAS for positive 

and negative mood showed significant interaction effects between Time x Induction. 

Follow-up independent samples t-tests revealed that there was no difference between 

inductions before the induction (negative mood: t(81) = 0.87, p = .39; positive mood: 

t(81) = 1.46, p = .15), while there was a significant difference between the inductions 

after the induction (negative mood: t(81) = 5.02, p < .001, Cohen’s d = 1.10; positive 

mood: t(81) = 3.33, p = .001, Cohen’s d = 0.73). As expected, after the induction 

participants in the OCD induction reported more negative mood and less positive mood 

than participants in the neutral induction. Furthermore, contrary to our prediction, 

there were no significant effects of induction on the DOCS or time spent on hand 

washing at the end of the experiment. To conclude, participants reported more mental 

contamination and a change in their mood in the OCD symptom induction, while 

participants did not differ from the neutral induction on the DOCS or their time spent 

on washing their hands.  

Moreover, these analyses showed some interesting group effects. Participants in 

the HCF group reported higher scores on the DOCS, more negative mood, less positive 

mood, and more feelings of mental contamination than participants in the LCF group. 

This finding is in line with the association between the contamination fear subtype and 

mental contamination (Rachman, 2004). Finally, there was a small significant 

interaction effect between Group x Induction for time spent on washing hands. Follow-

up independent t-tests revealed that this interaction effect is due to the lack of a 

difference between inductions in the HCF group (t(37) = 0.83, p = .41), whereas the 

inductions differed significantly in the LCF group (t(42) = 2.22, p = .03, Cohen’s d = 0.67). 

In the LCF group participants that received the OCD induction spent more time washing 

their hands than participants that received the neutral induction. 
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Manipulation Check Reminder Induction 

In order to assess the effect of the 

reminder of the induction during the 

second SST, a mixed ANOVA was 

performed on the disgust VAS scales 

administered before and after the 

reminder with Time (pre-post induction) 

and Reminder (3 reminders in total) as 

within-subject factors and group and 

induction as between-subject factors. 

This revealed a significant Reminder x 

Time interaction effect (F(2,78) = 6.63, p 

= .003, ηp
2 = .14) and a significant Time x 

Induction interaction effect (F(1,79) = 

47.56, p < .001, ηp
2 = .38). Follow-up 

paired samples t-tests comparing 

reminder at the different time points for 

the increase pre-post induction at every 

reminder showed that the Reminder x 

Time interaction effect was due to a 

significant difference in the increase in 

disgust between the first reminder and 

the second reminder (t(82) = 3.38, p = 

.001, Cohen’s d = 0.18), between the first 

reminder and the third reminder (t(82) = 

3.12, p = .002, Cohen’s d = 0.20), but not 

between the second and third reminder 

(t(82) = 0.45, p = .65). The difference 

between pre- and post-scores was larger 

after the first reminder (Mdiff = 17.42, 

SDdiff = 27.17) than after the second (Mdiff 
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= 12.64, SDdiff = 24.33) and third reminder (Mdiff = 12.06, SDdiff = 24.59), indicating a 

habituation of the reminder of the induction. Furthermore, follow-up independent 

samples t-test showed that the Time x Induction effect was due to the absence of a 

difference between inductions before the reminder (t(81) = 1.19, p = .24), while the 

difference between inductions was significant after the reminder (t(81) = 4.52, p < .001, 

Cohen’s d = 0.99). After the reminder participants in the OCD induction reported more 

disgust (M = 49.83, SD = 25.76) than participants in the neutral induction (M = 26.08, SD 

= 21.73), indicating that the reminder of the induction was successful.  

 

Effects of Disorder-Relevance and Current OCD Symptoms on Inhibition 

In order to reduce the positive skew of the SSRT distribution over participants 

the SSRT were transformed using a square root transformation. The mixed ANOVA on 

the transformed SSRT with Time (pre- and post-induction) and Valence (negative, 

neutral, and contamination-related) as within-subject factors and group and induction 

as between-subject factors revealed a significant main effect of Valence (F(2,78) = 4.69, 

p = .01, ηp
2 = .11). Follow-up paired t-test showed that there was no significant 

difference between contamination-related and negative pictures (t(82) = 1.15, p = .25) 

or contamination-related and neutral pictures (t(82) = 1.60, p = .11), but there was a 

significant difference between negative and neutral pictures (t(82) = 2.95, p = .004, 

Cohen’s d = 0.21). Participants were faster after negative pictures (M = 208ms, SD = 

39ms) than after neutral pictures (M = 217ms, SD = 46ms). Moreover, there was a 

significant main effect of Time (F(1,79) = 4.62, p = .03, ηp
2 = .06) in which participants 

were faster in the second SST (M = 208ms, SD = 39ms) than the first (M = 216ms, SD = 

46ms). Furthermore, there was a significant main effect of Group (F(1,79) = 4.60, p = 

.04, ηp
2 = .06) in which participants in the HCF group were faster (M = 204ms, SD = 

38ms) than participants in the LCF group (M = 220ms, SD = 38ms). There was also a 

main effect of induction (F(1,79) = 5.32, p = .02, ηp
2 = .06) in which participants 

receiving the OCD induction were faster (M = 203ms, SD = 32ms) than participants in 

the neutral induction (M = 222ms, SD = 43ms). As this effect did not interact with Time, 

this indicates a coincidental preexisting difference in SSRTs between inductions. The 

other predicted interaction effects were also not significant (F’s < 1.84, p’s > .16). Based 

on the current data, there was no effect of an OCD symptom induction on SSRTs and 
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disorder-relevant picture valence did not affect the HCF group and LCF group 

differently. 

 

Predicting Symptoms based on Baseline Inhibition Capacity 

The linear regressions did not reveal any significant effects (all p’s > .11). 

Baseline SSRTs after any type of picture were not able to predict the increase in 

symptoms after the OCD symptom induction. 

 

Discussion 

This study set out to test differential hypotheses of trait versus state models of 

inhibitory control in OCD. Moreover, we investigated whether underperformance in 

inhibitory control would be specific for OCD-related stimuli. State-related views such as 

the executive overload model of OCD (Abramovitch et al., 2012) predict changes in 

inhibition capacity after state manipulations of OCD symptoms, whereas the 

endophenotype (trait) view predicts little effect of such a manipulation. Moreover, as 

inhibition capacity would be a marker for vulnerability to develop OCD, the 

endophenotype view implies that baseline capacity to inhibit contamination-related 

stimuli would predict the magnitude of an increase of symptoms after an OCD symptom 

induction. Surprisingly, the current results failed to support either a trait or a state view 

on inhibitory deficits in OCD given the absence of baseline OCD-related inhibitory 

deficits as well as the absence of state influences on such deficits. We discuss these 

findings in more detail below. 

First of all, the manipulation checks showed that for most outcome measures 

the induction proved successful in inducing OCD symptoms. The induction successfully 

elicited feelings of mental contamination and a change in general positive and negative 

mood. However there was no generalization of the induction effect to time spent on 

washing hands as an analogue of compulsive behavior or to an adapted version of the 

DOCS in order to measure current OCD symptoms. This suggests that although the 

induction was potent enough to induce feelings of mental contamination, which is 

strongly related to the contamination fear subtype of OCD (Rachman, 2004), it did not 

generalize to behavior and intrusive thoughts. However, it should be noted that the 

adapted DOCS used in this study after the induction enquired after symptoms 
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experienced during the experiment in general. In hindsight, this manner of enquiry may 

have been too broad. Indeed, a recent study using the same OCD symptom induction in 

which the adapted DOCS specifically enquired after symptoms experienced during 

induction found that participants receiving an OCD symptom induction reported more 

intrusive thoughts compared to participants receiving a neutral mood induction (De 

Putter & Koster, 2017). Moreover, the manipulation check of the reminder of the 

induction during the second inhibition task showed that reminder of the induction was 

successful in maintaining the effects of the induction. These findings are crucial as they 

imply that, according to the state view, one could expect interference effects of the 

induction during the second inhibition task.  

According to the state view of Abramovitch et al. (2012) we had expected a 

change in inhibitory functioning after the OCD symptom induction and a differential 

effect of contamination-related, negative and neutral picture valence. In contrast, 

results showed that the induction had no effect on subsequent performance on 

inhibition and there was no effect of contamination-related picture valence. Here, in 

contrast to Verbruggen and De Houwer (2007), participants displayed faster SSRTs 

following negative pictures compared to neutral pictures. According to the trait 

endophenotype view we had expected differences between the subclinical HCF and 

control LCF group at baseline, no change in inhibitory functioning after an OCD 

symptom induction, and the ability of baseline inhibition to predict an increase in 

symptoms after an OCD symptom induction. Although there was indeed no change in 

inhibitory functioning after the induction, baseline performance on inhibition was not a 

significant predictor of an increase in symptoms after the OCD symptom induction. 

Moreover, the significant difference between the HCF and the LCF group was in the 

opposite direction than predicted by the endophenotype view. The HCF group actually 

performed better on inhibition than the LCF group. The endophenotype (trait) view 

regards underperformance in inhibition as a sign of increased genetic risk for 

developing OCD (Chamberlain et al., 2005). Therefore this finding is in contrast with the 

endophenotype view and meta-analyses showing a deficit in inhibition in OCD (e.g., 

Abramovitch et al., 2013; Snyder et al., 2014). However, this finding could be due to the 

choice of the subtype of OCD. Indeed, a meta-analysis on differences in 

neuropsychological performance between subtypes showed that the contamination 
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subtype generally outperforms the checking subtype with especially large effect sizes 

for response inhibition (Leopold & Backenstrass, 2015). Current evidence of differential 

performance in response inhibition according to subtype stems from studies using 

Stroop and go/no go tasks. The current study suggests that this effect may generalize to 

the SST in subclinical participants of the contamination subtype and that they may even 

outperform comparison participants low on contamination fear. Although further 

examination of the specificity of underperformance in response inhibition according to 

subtype with multiple subtypes included is necessary in order to confirm this. 

Importantly, although this effect was characterized by a medium effect size, the 

significant difference between groups should be interpreted with caution as the p-value 

(i.e., p = .04) only just fell below the threshold of significance. Moreover, the average 

difference was only 16 milliseconds which is unlikely to have any clinical significance. In 

conclusion, the current results are in contrast with the trait endophenotype view, but 

do not provide support for the state view either.  

There are several limitations to the current study. First, this study used a 

subclinical population instead of a clinical OCD population. Yet, the utility of analogue 

samples in research on OCD has already been shown by Gibbs (1996) and Abramowitz 

et al. (2014). Moreover, as inhibition was suggested as an endophenotype of OCD we 

had expected decreased inhibition in at-risk participants. However, there might be 

protective factors at play preventing these participants to progress to a clinical level. 

For instance, intact inhibition capacity could be one of these protecting factors. Second, 

it is possible that the contamination-related pictures presented during the SST could 

also have served as an induction of state OCD symptoms. However, in that event we 

would have expected a strong effect of contamination-related picture valence, which 

we did not observe. Third, although the choice of the OCD symptom induction was 

based on its effectiveness in evoking OCD symptoms (De Putter et al., 2017), the 

inhibition task was independent of the nature of the induction. If the induction would 

have been relevant for the inhibition task, as is the case in real life for OCD patients, the 

results might have been different. Similarly, Linkovski et al. (2016) found that repeated 

checking only affected inhibition for previously checked stimuli. Relatedly, the OCD-

related pictures used in the SSTs were selected based on their relevance for the 

contamination subtype in general. However, even within subtypes OCD is characterized 
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by substantial heterogeneity in what triggers their symptoms (Rufer, Grothusen, Maß, 

Peter, & Hand, 2005). Future research investigating the state-trait debate with an OCD 

symptom induction and disorder-relevant stimuli should therefore include idiosyncratic 

material and an induction that is more relevant for the subsequent information 

processing task.  

Limitations notwithstanding, this study was one of the first studies investigating 

the differential hypotheses of the state-trait debate and taking valence-specificity into 

account with an experimental design. In conclusion, there is mixed evidence for the 

endophenotype view in which the absence of an effect of an OCD symptom induction 

or OCD-related picture valence is in line with this view, whereas baseline inhibition 

capacity not predicting any increase in symptoms after an OCD symptom induction is in 

contrast with this view. Moreover, the group difference between HCF and LCF was in 

the opposite direction than predicted by the endophenotype view. Based on the 

current data no evidence was found for state models such as the executive overload 

model (Abramovitch et al., 2012) as we did not find any difference in performance on 

inhibition after an OCD symptom induction or according to preceding OCD-related 

picture valence. Therefore, the results of this study are inconclusive regarding the state-

trait debate, but are clearly in contrast with the idea of stable inhibitory deficits in 

contamination fear.  
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THE EFFECTS OF OBSESSIVE-COMPULSIVE 

SYMPTOMS AND DISORDER-RELEVANT 

STIMULI ON THE DYNAMICS OF SELECTIVE 

ATTENTION
1 

ABSTRACT 

Two studies were conducted in order to examine the link between selective 

attention and trait and state OCD symptoms. Selective attention was both considered 

as a dynamic process in time by investigating attentional bias scores at trial level and as 

a stable concept by investigating traditional attentional bias scores. In the first study we 

investigated the difference in selective attention between a group scoring high (n = 32) 

and a group scoring low (n = 32) on contamination fear at a cross-sectional level. In the 

second study we administered a dot probe task before and after an experimental 

manipulation of OCD symptoms (n = 35) or a neutral induction (n = 33) in order to 

determine the effects of state OCD symptoms on selective attention. In the current 

studies we found no evidence for either a trait-related presence of attention bias nor 

for influences of experimentally induced contamination fear. Furthermore, baseline 

selective attention did not predict symptoms after an OCD symptom induction. These 

results point to either a more complex relationship between OCD and selective 

attention than an unidirectional relationship or suggest that selective attention may not 

be as important for obsessive-compulsive disorders as it is for anxiety disorders. 

 

                                                 
1
 Based on De Putter, L. M. S., & Koster, E. H. W. (2017). The effects of obsessive-compulsive symptoms 

and disorder-relevant stimuli on the dynamics of selective attention. Manuscript submitted for 
publication. 
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Introduction 

Obsessive-Compulsive Disorder (OCD) is a persisting and severe disorder which 

consists of recurrent intrusive thoughts and/or compulsions (American Psychiatric 

Association, 2013). It’s lifetime prevalence is 2-3.5 %, making it the fourth most 

common mental disorder (Angst et al., 2004; Ruscio, Stein, Chiu, & Kessler, 2010). Some 

cognitive models have proposed that attentional bias to threat is one of the 

mechanisms contributing to the development and maintenance of OCD (e.g., Bar-Haim 

et al., 2007; Muller & Roberts, 2005). Attentional bias refers to the tendency to 

selectively attend to threatening stimuli over nonthreatening stimuli. For instance, the 

integrative model of Bar-Haim et al. (2007) is a model of threat processing comprising 

four stages: preattentively evaluating stimuli in the environment; allocating cognitive 

resources to threat stimuli; comparing threat with memory, assessing context of threat 

and available coping resources; and interrupting current goals and orienting attention 

towards threat. This model was based on a meta-analysis in which the results for OCD 

were not significantly different from anxiety disorders, which suggests that the 

integrative models applies to OCD. 

Other models have suggested a mutually reinforcing relation between 

attentional bias towards threat and anxiety. For instance, Eysenck, Derakshan, Santos, 

and Calvo (2007) proposed the attentional control theory (ACT). This model poses that 

attentional control is governed by bottom-up capture and top-down control (Corbetta 

& Shulman, 2002). Bottom-up capture is activated by threat stimuli that can be internal 

(such as intrusive thoughts) and external stimuli (such as pictures of threatening stimuli) 

whereas top-down control is goal-oriented and enables to focus on the task at hand. 

Applied to OCD, ACT implies increased bottom-up capture in the context of obsessive 

thoughts and threatening external stimuli. Since resources in working memory are 

limited, increased bottom-up capture would result in decreased top-down control, 

causing decreased efficiency (e.g., slower reaction times) in the performance on 

cognitive tasks. Therefore, ACT predicts that an induction of OCD symptoms would 

enhance bottom-up capture and thus attentional bias towards threat. Indeed, Cohen, 

Lachenmeyer, and Springer (2003) found a significant deterioration on performance on 

a non-emotional Stroop Task after an OCD symptom induction. The view of a mutual 

reinforcing relation between attentional bias towards threat and anxiety was further 
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corroborated by Van Bockstaele et al. (2014), where their review demonstrated that a 

unidirectional cause-effect model between attentional bias to threat and anxiety is 

unlikely. 

Some research has indeed shown an attentional bias for OCD-related stimuli in 

subclinical or clinical OCD (e.g., Amir, Najmi, & Morrison, 2009; Lavy, Van Oppen, & Van 

Den Hout, 1994; Moritz, Von Muehlenen, Randjbar, Fricke, & Jelinek, 2009; Tata, 

Leibowitz, Prunty, Cameron, & Pickering, 1996). However, other studies failed to find an 

attentional bias for OCD (e.g., Harkness, Harris, Jones, & Vaccaro, 2009; Morein-Zamir 

et al., 2013; Moritz et al., 2008; Moritz & von Mühlenen, 2008). Moreover, 

Summerfeldt and Endler (1998) argued in their review that, in contrast to anxiety 

disorders, attentional bias in OCD has only been demonstrated in OCD with 

contamination concerns. In contrast, Bar-Haim et al. (2007) found no significant 

difference between OCD and anxiety disorders in attentional bias in their meta-analysis. 

The inconsistencies in the current literature could be due to two major 

limitations. First, the current research on attentional bias to threat in the context of 

OCD has often viewed attentional bias as a stable bias. However, Rodebaugh et al. 

(2016) argued that one of the reasons for the unreliability of most of the measures 

capturing attentional bias could be that attentional bias is not a stable trait, but rather a 

dynamic process. Moreover, recently a novel way to express attentional variability has 

been developed in order to capture attentional bias as a dynamic process in time 

(Zvielli, Bernstein, & Koster, 2015). These scores are calculated by repeatedly estimating 

trial-level attentional bias by subtracting temporally contiguous incongruent-congruent 

trial pairs at the level of trials instead of at the level of the entire task. In line with the 

view of attentional bias as a dynamic process, Bradley et al. (2016) found no evidence 

of OCD symptoms predicting vigilance or delayed disengagement, but OCD symptoms 

did predict the tendency to repeatedly re-orient and fixate upon OCD stimuli over time 

as measured with eyetracking. As there is very little research on the variability of 

attentional bias in the context of OCD, the current studies considered attentional bias 

not only with the traditional bias scores as a stable concept, but also with the new trial-

level bias scores (TL-BS) approach considering attentional bias as a dynamic process. 

Secondly, from the current research it is still unclear whether attentional bias 

has an influence on OCD symptoms or whether state OCD symptoms can also influence 
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attentional bias. For instance, a study that more explicitly examined the nature of the 

relationship between attentional bias and OCD showed that an experimental reduction 

of attentional bias resulted in increased behavioral approach towards contamination 

stimuli in subclinical contamination fear participants, suggesting a link between 

attentional bias and behavioral avoidance in contamination fear (Najmi & Amir, 2010). 

However, it is noteworthy that there is limited research using prospective designs to 

examine whether attentional bias influences the presence and expression of OCD 

symptoms. 

Furthermore, in a meta-analysis Pergamin-Hight, Naim, Bakermans-Kranenburg, 

van Ijzendoorn, and Bar-Haim (2015) showed that attentional bias was specific for 

disorder-congruent stimuli in anxiety disorders. However, only four studies on OCD 

were included. Therefore, further research on the specificity of attentional bias in OCD 

is warranted. 

In order to further elucidate the link between attentional bias specifically to 

OCD-related stimuli and OCD symptoms two studies were conducted. In the first study 

we investigated the relationship between trait OCD and attentional bias for OCD-

related stimuli using a cross-sectional design, whereas in the second study we tested 

whether attentional bias for OCD-related stimuli is influenced by state OCD-related 

concerns. Moreover, in the second study we checked whether attentional bias for OCD-

related stimuli at baseline can predict an increase in symptoms after an OCD symptom 

induction, which we would expect if attentional bias would contribute to OCD 

symptoms.  

 

Study 1 

The first study set out to examine the relationship between attentional bias 

towards contamination stimuli on the one hand and on the other hand subclinical OCD 

participants scoring high (HCF) on the cleaning subscale of the Maudsley Obsessional-

Compulsive Inventory (Hodgson & Rachman, 1977) versus participants scoring low on 

contamination fear (LCF). Contamination fear consists of the fear of being contaminated 

or contaminating someone else and is one of the most common symptom dimensions 

of OCD (Ball, Baer, & Otto, 1996; Markarian et al., 2010). As attentional bias to threat 

has been put forward a mechanism to develop OCD symptoms, we expected to observe 
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an attentional bias towards contamination-related stimuli in HCF. This study used a 

subclinical sample as the meta-analysis of Bar-Haim et al. (2007) did not show a 

difference between clinical patients and participants with high self-reported anxiety in 

attentional bias. Furthermore, the utility of analogue samples in research on the 

mechanisms of OCD has been demonstrated previously by Gibbs (1996) and 

Abramowitz et al. (2014). 

In this study selective attention was measured using a dot probe task including, 

contamination-related, neutral and positive (i.e., representing cleanliness) pictures. 

Previous research on selective attention to OCD-related and positive words in OCD 

found no effect of positive words (Lavy et al., 1994). However, Moritz et al. (2008) 

argued that words may not be strong enough to elicit an attentional bias.  

 

Method 

Participants 

According to a power analysis based on d = 0.38 (the effect size found for 

between-group comparisons of threat-related bias in the dot probe task; Bar-Haim et 

al., 2007), with α = 0.05 and a power of 0.8, we needed a minimum of 60 participants in 

total. The total sample included 64 participants with ages ranging from 17 to 51 years 

(M = 19.42, SD = 5.16; 50 females). Undergraduate students of Ghent University 

interested in participating could subscribe to the website 

http://www.screeningpsychologie.be/, where they filled out the cleaning subscale of 

the Maudsley Obsessive-Compulsive Inventory online (MOCI; Hodgson & Rachman, 

1977). Participants were invited to the laboratory when they scored 5 or higher on the 

cleaning subscale (i.e., the mean of OCD patients on the cleaning subscale; Hodgson & 

Rachman, 1977) for the HCF group and when they scored 0 on the cleaning subscale for 

the LCF group. This resulted in 32 participants in the LCF group and 32 participants in 

the HCF fear group. The study was approved by the ethical committee at Ghent 

University. Informed consent was obtained from all individual participants included in 

the study. Participants received course credit for their contribution.  
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Measures and Materials 

Structured Clinical Interview for DSM-IV Axis I Disorders (SCID). In order to 

check diagnostic status the OCD-section of the Dutch version of the SCID was used 

(First, Spitzer, Gibbon, & Williams, 1998). The SCID is a widely used semi-structured 

clinical interview developed to asses psychopathology according to the DSM-IV.  

Maudsley Obsessive-Compulsive Inventory (MOCI). The cleaning subscale of 

the MOCI (Hodgson & Rachman, 1977) was used in order to preselect participants on 

contamination fear. This subscale consists of several statements regarding cleanliness 

(e.g., “My hands do not feel dirty after touching money”). Participants responded by 

selecting “true” or “false”. The MOCI has good psychometric properties (Hodgson & 

Rachman, 1977).  

Padua Inventory-revised (PI-R). In order to assess OCD symptoms the PI-R (Van 

Oppen, Hoekstra, & Emmelkamp, 1995) was used. The subscales of the PI-R assess 

impulses, washing, checking, rumination, and precision. Participants rated the 41 items 

on a Likert scale form 0 (never/not at all) to 4 (very often). The PI-R has good 

psychometric properties (Van Oppen et al., 1995). 

Obsessive Compulsive Inventory-revised (OCI-R). In addition to the PI-R, the 

OCI-R (Foa et al., 2002; Foa, Kozak, Salkovskis, Coles, & Amir, 1998) was used to assess 

OCD symptoms. The OCI-R consists of six subscales: washing, checking, ordering, 

obsessing, hoarding, and neutralizing. The 18 items were rated on a Likert scale from 0 

(not at all) to 4 (extremely). The OCI-R has good psychometric properties (Hajcak, 

Huppert, Simons, & Foa, 2004). 

Dimensional Obsessive-Compulsive Scale (DOCS). An adaptation of the 

contamination subscale of the DOCS (Abramowitz et al., 2010) was used in order to 

compare momentary OCD symptoms during the experiment between the LCF and the 

HCF group. Participants rated the items on a Likert scale from 0 (none at all/not at all 

difficult) to 4 (most of the time/extremely difficult). The three adapted questions were: 

“How much time have you spent during the experiment on washing or cleaning 

behaviors because of feelings of contamination?”, “How difficult was it for you during 

the experiment to disregard thoughts about contamination and refrain from behaviors 

such as washing, showering, cleaning and other decontamination routines when you try 
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to do so?”, and “How much time have you spent during the experiment on thinking 

about contamination?”.  

Disgust Scale-Revised (DS-R). As disgust sensitivity is elevated in the 

contamination fear symptom dimension of OCD (Broderick, Grisham, & Weidemann, 

2013), the DS-R (Haidt, McCauley, & Rozin, 1994; Olatunji et al., 2009; Olatunji et al., 

2007) was used to assess disgust sensitivity. The DS-R consists of three subscales: core 

disgust, animal reminder disgust, and contamination disgust. The 25 items were rated 

on a Likert scale from 0 (completely disagree/not disgusting at all) to 4 (completely 

agree/very disgusting). The DS-R has good psychometric properties (Olatunji et al., 

2009; Olatunji et al., 2007).  

Mood scales For ethical reasons, Visual Analogue Scales (VAS) assessing mood 

were administered before and after the dot probe task in order to ensure that 

participants were not negatively impacted by the experiment. This was done by three 

VAS scales assessing happiness, sadness, and anxiety on a scale from “neutral” to “as 

happy/sad/anxious as I can imagine”. At the end of the experiment momentary 

experience of disgust was assessed by asking how much disgust they experienced on a 

Likert scale from 1 (not at all) to 9 (very much). In order to cancel out any negative 

impact from the experiment a short movie was shown as a means of a positive mood 

induction when these mood scales showed a large decrease in positive mood or 

increase in negative mood and anxiety. As these scales were only used for ethical 

reasons we did not include these data in the analyses. 

Dot probe task. In order to assess selective attention the dot probe task 

(MacLeod, Mathews, & Tata, 1986) was used. The dot probe was programmed using 

Inquisit Millisecond 3 software (2011). The dot probe task consisted of three trial types: 

contamination-related vs. neutral, safety vs. neutral and neutral vs. neutral. There were 

64 trials per trial type resulting in a total of experimental 192 trials. These trials were 

preceded by 12 practice trials in which participants received feedback on their 

performance. Half of the contamination-related vs. neutral and safety vs. neutral trials 

were congruent, in which the dot appeared at the location previously occupied by the 

contamination-related or safety picture. The other half of the trials were incongruent, 

in which the target appeared at the location previously occupied by the neutral picture. 

The task was programmed so that each picture category was presented equally often in 
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each location and that each picture within the picture category was presented equally 

often. The order of the trial types was randomized for each participant.  

All stimuli were presented against a white background. A trial started with a 

black fixation cross presented in the middle of the screen. After 500 ms two pictures 

(384 x 288 pixels) appeared above and below the fixation cross for 500 ms. 

Subsequently the pictures were erased and a black dot appeared at the same location 

as one of the previous pictures. The dot remained on the screen until the participant 

responded with a press on the “Q” key when the dot was above the fixation cross and a 

press on the “M” key when the dot was below the fixation cross on an AZERTY 

keyboard.  

A total of 64 neutral (e.g., a bus), 16 contamination-relevant (e.g., a dirty toilet) 

and 16 pictures representing safety (e.g., a bottle of soap) were selected for this task. 

The neutral pictures were selected from the International Affective Picture System 

(IAPS; Lang, Bradley, & Cuthbert, 1997). The contamination-related pictures were 

selected from the IAPS, the Maudsley Obsessive-Compulsive Stimuli Set (Mataix-Cols, 

Lawrence, Wooderson, Speckens, & Phillips, 2009), the picture set of Vogt, Lozo, Koster, 

and De Houwer (2011), and publically available online sources. The safety pictures were 

selected from the cleanliness picture set of Vogt et al. (2011) and publically available 

online sources.  

 

Procedure 

At the start of the experiment participants read and signed the informed 

consent form. Afterwards participants were interviewed with the OCD-section of the 

SCID. Subsequently, participants filled out the PI-R, DS-R, OCI-R, and the VAS scales. 

After the questionnaires the dot probe task was administered. Finally, participants filled 

out the mood scales, adapted DOCS and, if necessary, they received a positive mood 

induction with a short movie. At the end of the study participants received a full 

debriefing about the experiment. An overview of the procedure is depicted in Fig. 1. 
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Figure 1. Overview of the procedure of study 1.  

 

Statistical Analysis 

SPSS (version 20; IBM Corp, 2011) was used in order to perform statistics with 

the significance level set at p < .05. Partial eta-squared (ηp
2) was used for effect sizes. 

Continuous sample characteristics such as age, state OCD symptoms experienced during 

the experiment, DS-R, washing subscales, and total scores of the PI-R and OCI-R were 

analyzed with separate t-tests. Subsequently, the difference between groups in gender 

was analyzed using Fisher’s exact test.  

As a first step in the dot probe data preparation, in line with previous research 

(e.g., Zvielli, Bernstein, & Koster, 2014), all trials with errors and reaction times (RT) 

faster than 200 and slower than 1500 ms were removed (2.16%). Generally accuracy 

was high (M = 97.98%, SD = 1.70%, range = 92% - 100%). Subsequently, all RTs deviating 

more than three standard deviations from the participant’s individual mean per 

trialtype (i.e., safety congruent, safety incongruent, threat incongruent, threat 

congruent, and neutral) and from the sample mean RT per trialtype were removed 

(3.50%). Finally, attentional bias for threat was calculated by subtracting mean threat-

congruent trials from mean threat-incongruent trials and attentional bias for safety by 

likewise subtracting mean safety-congruent trials from mean safety-incongruent trials. 

Positive attentional bias scores refer to attentional bias towards threat/safety and 

negative attentional bias scores refer to attentional avoidance away from threat/safety. 

Attentional interference for threat was calculated by subtracting mean neutral trials 

from mean threat-incongruent trials and attentional interference for safety by likewise 

subtracting mean neutral trials from mean safety-incongruent trials. Attentional 

interference scores above zero refer to interference by threat/safety pictures. 

Attentional bias variability2 for threat and safety was calculated using the computation 

                                                 
2
 As other TL-BS measures (i.e., mean attentional bias towards or away) correlated highly with attentional 

bias variability (all r’s > .81, all p’s < .001), we did not repeat analyses with these other TL-BS measures in 

order to avoid an inflation of type I error. 

Questionnaires 

+ interview 
DOCS mood scales 

 

Dot probe task 
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code of Zvielli and Bernstein (2016) as used in Zvielli et al. (2014). This code subtracts 

RTs between temporally contiguous matched trials (incongruent vs. congruent) so that 

attentional bias can be estimated at trial-level.  

Group differences were investigated using t-tests and Fisher’s exact test when 

applicable. In order to test the main hypothesis of this study that there is a difference 

between HCF and LCF in selective attention towards threat and safety, separate mixed 

ANOVA’s were performed on the different indices of selective attention for threat and 

safety (i.e., attentional bias, attentional interference, and attentional bias variability) 

with Valence (threat or safety) as a within-subject factor and Group as a between-

subject factor. 

 

Results 

Sample Characteristics 

Age did not differ between groups (t(62) = 0.07, p = .943). There were significant 

more women in the HCF group (n = 29), than in the LCF group (n = 21; χ²(1) = 5.85, p = 

.032). Moreover, there was no difference between experienced state OCD symptoms 

during the experiment (t(62) = 1.63, p = .109). Importantly, in line with the pre-

selection, there were significant differences between groups in the DS-R, washing 

subscales, and total scores of the OCI-R and PI-R (all t’s > 3.86, all p’s < .001), in which 

the HCF group scored higher than the LCF group (for means see Table 1). Of the HCF 

group the SCID identified six participants with clinical levels of OCD, while no 

participants were identified with OCD in the LCF group.  
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Table 1. 

Means and standard deviations on demographic for HCF and LCF from study 1 

 HCF (n = 32)  LCF (n = 32) 

 M SD  M SD 

Age  19.38a 4.43  19.47a 5.87 

DS-R 62.69a 14.32  45.44b 14.21 

OCI-R washing subscale 4.56a 3.04  0.75b 1.57 

OCI-R total 24.88a 11.84  14.75b 8.97 

PI-R washing subscale 15.09a 8.51  4.00b 5.24 

PI-R total 58.03a 22.18  33.63b 13.19 

DOCS 2.63a 2.25  1.72a 2.20 

Note. HCF = high contamination fear group, LCF = low contamination fear group, DS-R = Disgust 

Scale-Revised, OCI-R = Obsessive Compulsive Inventory-revised, PI-R = Padua Inventory-

revised, DOCS = Dimensional Obsessive Compulsive Scale. For each row, variables that share 

the same subscript are not significantly different from each other (p < .05). 

 

HCF versus LCF in Selective Attention to Threat and Safety 

The results of the mixed ANOVA’s are represented in Table 2. Contrary to 

predictions, for all measures of selective attention (i.e., attentional bias, attentional 

interference, and attentional bias variability) analyses revealed no significant 

interaction effect between Valence x Group or a main effect of Group. However, there 

was a significant main effect of Valence for every measure, in which participants 

generally showed more attentional bias and attentional interference for threat than for 

safety and higher attentional bias variability in the presence of threat-related pictures. 
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In order to test whether attentional bias or interference differed from zero (i.e., 

no attentional preference, interference or variability), one sample t-tests were 

performed. One sample t-tests showed that for safety attentional avoidance and 

variability were significantly different from zero (zero represents no bias). For threat all 

measures of selective attention differed significantly from zero (see Table 3). 

Participants generally showed attentional bias towards threat, attentional interference 

after threat, and attentional bias variability, whereas they showed a slight attentional 

avoidance from safety pictures. 

 

Table 3. 

One-samples t-tests from zero 

 M SD t(63) p 

Attentional Bias Safety  -3.54 13.57 -2.09 .041 

Attentional Bias Threat 7.20 16.68 3.45 .001 

Attentional Interference Safety -1.62 12.70 -1.02 .313 

Attentional Interference Threat 15.25 18.40 6.63 < .001 

Attentional Bias Variability Safety  78.66 20.67 30.45 < .001 

Attentional Bias Variability Threat 85.29 25.15 27.13 < .001 

 

Discussion 

The first study set out to investigate selective attention towards contamination-

related stimuli in a HCF and LCF group. Results indicated a general effect of attentional 

bias and interference towards threat, attentional avoidance from safety and attentional 

bias variability. However, contrary to predictions, this was not specific for HCF.  

 

Study 2 

Provided that we failed to observe trait influences of HCF we examined whether 

a state induction of contamination fear influenced selective attention. Moreover, we 

examined whether attentional bias at baseline influences the response to a 

contamination symptoms induction. The hypothesis, main methods, and analyses of 

this study have been preregistered at https://aspredicted.org/ (#1076).  
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The current study used a convenience sample, since previous research has 

shown that symptoms similar to OCD can effectively be induced in healthy participants 

(De Putter, Van Yper, & Koster, 2017). Moreover, Moritz et al. (2009) found that OCD 

patients did not rate OCD-related stimuli as more negative than healthy control 

subjects. Therefore, a convenience sample lends itself to investigate the effect of an 

OCD symptom induction on OCD-related stimuli. Furthermore, as contamination fear is 

best construed as dimensional rather than categorical (Mataix-Cols, do Rosario-Campos, 

& Leckman, 2005), it is likely at least some stimuli will elicit contamination fear in 

healthy participants. In order to make the stimuli more idiosyncratic, participants rated 

their anxiety following a range of contamination-related pictures. Only the pictures 

eliciting most anxiety were presented in the dot probe task. In the current study the dot 

probe task included contamination-related, neutral, and generally negative pictures. 

Including generally negative pictures allowed for investigating whether an effect would 

be specific for contamination-related stimuli or for negative stimuli in general.  

 

Method 

Participants 

According to an a priori power analysis based on the effect size d = 0.38 (the 

effect size found for between-group comparisons of threat-related bias in the dot 

probe; Bar-Haim et al., 2007), with α = 0.05 and a power of 0.8, we needed a minimum 

of 60 participants in total. In line with our preregistration, we tested 70 healthy 

participants. All participants were female as our OCD symptom induction was 

specifically designed for women. Participants age ranged from 17 to 37 years (M = 

22.56, SD = 3.26). Most participants were undergraduate students from Ghent 

University. The study was approved by the ethical committee at Ghent University. 

Informed consent was obtained from all individual participants included in the study. 

Participants received 10 euro for their participation.  

 

Measures  

PI-R. The PI-R as described in study 1 was used to assess OCD symptoms.  

Impulsiveness–Venturesomeness–Empathy questionnaire (I7). As attentional 

bias has previously been associated with impulsivity (e.g., Coskunpinar & Cyders, 2013; 
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Hou et al., 2011), the impulsiveness subscale of the I7 (Eysenck, Pearson, Easting, & 

Allsopp, 1985; Lijffijt, Caci, & Kenemans, 2005) was used to check for any group 

differences in levels of impulsivity. This subscale consists 19 dichotomous (yes/no) 

items.  

Mood and Anxiety Symptoms Questionnaire (MASQ-D30). As depression levels 

have also been associated with attentional bias (e.g., Koster, De Raedt, Goeleven, 

Franck, & Crombez, 2005), the anhedonic depression scale of the short adaptation of 

the MASQ (Wardenaar et al., 2010; Watson, Clark, et al., 1995; Watson, Weber, et al., 

1995) was used in order to check for group differences in levels of depression. The 10 

items of the anhedonic depression scale were rated on a Likert scale from 1 (not at all) 

to 5 (extremely). 

Yale-Brown Obsessive–Compulsive Scale (Y-BOCS). In order to measure severity 

of any obsessive-compulsive symptoms the Y-BOCS severity self-report as designed by 

Baer (1991) was used. This Y-BOCS is very similar to the interview and has good 

psychometric properties (Steketee, Frost, & Bogart, 1996). The questionnaire included 

an explanation of what obsessions and compulsions entail. Participants indicated the 

time spent, interference, distress, resistance, and control over obsessions and 

compulsions separately on a scale from 0 (none) to 4 (extreme).  

VAS. In line with Rossi and Pourtois (2012), seven VAS were adopted from the 

Profile of Mood States (McNair, Lorr, & Dropplemann, 1992) as a means of a 

manipulation check for neutral or OCD symptom induction. As in study 1, the scale 

“disgusted” was added because of its relevance to the contamination symptom 

dimension of OCD (Broderick et al., 2013). The mean of the scales “tense”, “angry”, 

“depressed”, and “disgusted” was used to estimate negative mood. The mean of the 

scales “happy”, “energetic”, and “satisfied” was used to estimate positive mood. Finally, 

one scale was used to estimate fatigue. The VAS scales were administered before and 

after neutral or OCD symptom induction. The VAS scales were also administered at the 

end of the experiment in order to check participants’ mood before leaving the 

experiment for ethical reasons. As preregistered, the data of the VAS scales at the end 

of the experiment were therefore not included in the data analyses. 

Mental Contamination Report (MCR). As a means of a manipulation check, the 

MCR as developed by Radomsky, Elliott, Rachman, Fairbrother, and Newth (2008) was 
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administered after neutral or OCD symptom induction. Radomsky et al. (2008) modified 

this version from the mental contamination report as used by previous studies 

(Fairbrother, Newth, & Rachman, 2005; Herba & Rachman, 2007). The 21 items were 

rated on a scale from 0 (not at all) to 100 (completely). The MCR assessed internal 

negative emotions (e.g., guilt), external negative emotions (e.g., anger), feelings of 

dirtiness, urge to wash (e.g., face), ease to imagine the scenario, desirability of the kiss, 

and the man’s morality before and after the kiss.  

DOCS. The same adapted version of the DOCS as used in study 1 was used in 

study 2 as a means of a manipulation check after neutral or OCD symptom induction. All 

questions of the DOCS were phrased so that they specifically referred to how 

participants felt during the induction. The DOCS was also administered at the end of the 

experiment. As preregistered, only the data of the DOCS after neutral or OCD symptom 

induction were included in the analysis, as the measurement at the end of the 

experiment was solely meant to check participants’ mood before leaving the 

experiment for ethical reasons. 

Hand washing. Washing behavior was included as a means of a manipulation 

check of neutral or OCD symptom induction. We asked all participants to wash their 

hands using hand sanitizer at the end of the study in order to have a continuous 

measure of washing behavior. The time spent on washing hands was recorded, 

unbeknownst to the participants, using a stopwatch.  

 

Materials 

Dot probe task. The dot probe task ran using Inquisit Millisecond 4 software 

(2016). The dot probe task in study 2 was similar to the dot probe task in study 1 with a 

few adaptations. In this dot probe task the trial type safety vs. neutral was replaced 

with negative vs. neutral in order to assess any incremental selective attention of 

contamination-relevant stimuli above and beyond negative stimuli in general. 

Moreover, the number of experimental trials was increased to 240 trials in total, 

resulting in 80 trials per trial type. The dot probe task was administered before and 

after neutral or OCD symptom induction.  

In total 60 neutral (e.g., a leaf) and 60 negative (e.g., a gun) pictures were 

selected from the International Affective Picture System (IAPS; Lang, Bradley, & 
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Cuthbert, 1997). The 60 contamination-relevant pictures (e.g., a dirty toilet) were 

selected from the IAPS, the Maudsley Obsessive-Compulsive Stimuli Set (Mataix-Cols, 

Lawrence, Wooderson, Speckens, & Phillips, 2009), the picture set of Morein-Zamir et 

al. (2013) and publically available online sources. An independent sample (n = 28) rated 

these pictures in order to match negative and disorder-relevant pictures on arousal and 

how much fear and disgust the pictures elicited on a Likert scale ranging from 1 (none) 

to 9 (very much). Moreover, they rated the valence of the pictures on a Likert scale 

ranging from 1 (negative) to 9 (positive)3. Forty neutral pictures were selected from the 

IAPS to form 20 neutral-neutral pairs. In order to enhance the relevance of the 

contamination-related pictures to the participants, participants rated all contamination-

relevant pictures on how much fear these pictures elicited before the dot probe task. 

Only the 16 pictures most relevant to the participant were used in the dot probe task in 

order to mimic the idiosyncratic nature of OCD.  

Non-Consensual Kiss (NCK) induction. Participants were randomly allocated to 

either a NCK induction or a neutral induction. The NCK induction was chosen based on a 

meta-analysis on induction procedures of OCD symptoms (De Putter et al., 2017). The 

NCK induction was one of the strongest inductions for OCD symptoms in healthy 

participants. The audio script for the NCK induction was translated into Dutch from the 

script of the non-consensual physically dirty condition of Elliott and Radomsky (2012). 

The induction consists of listening to a scenario through headphones that describes a 

party and at the end of the party participants imagine being kissed non-consensual by a 

physically dirty man. For the neutral induction the audio script of the consensual 

physically clean condition of Elliott and Radomsky (2012) was adjusted by substituting 

the consensual kiss on the mouth by a kiss on the cheek as a means of saying goodbye. 

A kiss on the cheek is a common informal way of saying goodbye to friends in Belgium. 

Before listening to the scenario participants were instructed to imagine being the 

                                                 
3
 M arousal OCD pictures = 4.17, SD arousal OCD pictures = 0.94, M arousal negative pictures = 4.90, SD 

arousal negative pictures = 0.73; M fear OCD pictures = 2.56, SD fear OCD pictures = 0.91, M fear negative 

pictures = 4.29, SD fear negative pictures = 1.38; M disgust OCD pictures = 4.51, SD disgust OCD pictures = 

1.44, M disgust negative pictures = 3.01, SD disgust negative pictures = 1.06; M valence OCD pictures = 

3.63, SD valence OCD pictures = 0.60, M valence negative pictures = 3.01, SD valence negative pictures = 

0.63 
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woman described in the scenario as vividly as possible. The experimenters conducting 

the experiment were blind to the condition (NCK or neutral) participants were 

randomized to. 

Reminder Induction. Participants were reminded of the induction in a short 

break after 120 trials in the second dot probe task. Participants rated their current 

disgust and anxiety level, right before and after being asked to focus on the scenario 

again on the moment they received a kiss. This was done in order to prevent that the 

effects of the OCD induction would subside during the duration of the second dot probe 

task. 

 

Procedure 

At the beginning of the experiment participants read and signed the informed 

consent form. After that, the PI-R, I7 impulsiveness scale, MASQ, and Y-BOCS were 

administered. Subsequently participants performed the first dot probe task. After the 

first dot probe task participants filled out the VAS scales. Then participants were 

randomly assigned to either the OCD induction or the neutral induction. After the 

induction, participants filled out the manipulation check questionnaires (VAS scales, 

MCR, and DOCS). Subsequently participants performed the second dot probe task. 

During the second dot probe task there was a short break in the middle of the task in 

which participants rated their current disgust and anxiety level, right before and after 

being reminded of the induction. Afterwards, all participants were asked to wash their 

hands as a last manipulation check of the OCD induction. The hand washing was 

postponed to the end of the experiment in order to prevent it from cancelling out any 

effects of the OCD induction. Finally, participants filled out the last VAS scales and DOCS 

and if necessary received a positive mood induction by means of a short movie. All 

participants were fully debriefed at the end of the experiment. For an overview of the 

study see Fig. 2. 
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Figure 2. Overview of the procedure of study 2.  

 

Statistical Analysis 

All sample characteristics were analyzed using separate t-tests. Since a 

difference between induction groups in previous experienced non-consensual sexual 

encounter could influence the effectiveness of the induction, potential differences 

between induction groups in encounters were analyzed using Fisher’s exact test. Dot 

probe analysis was done in the same manner as in study 1. Two participants had 

average accuracy rates of below 80% and were excluded from further analyses. After 

exclusion of these participants general accuracy was high (M = 96.28%, SD = 3.11%, 

range = 84% - 100%). 

In order to check whether the manipulation was successful, we used multiple 

measures such as the MCR, VAS negative and positive mood, DOCS, and time spent on 

washing hands. In line with Elliott and Radomsky (2012), we performed separate 

ANOVA’s on perceived kiss desirability and the difference score of pre- and post-

physical dirtiness of the man as measured by the MCR as dependent variables and 

induction group as the independent variable. In order to test for the effects of the 

induction on feelings of mental contamination (i.e., feelings of dirtiness, urges to wash, 

internal negative emotions, and external negative emotions), a multivariate ANOVA was 

conducted on feelings of mental contamination as dependent variables and induction 

group as independent variable. Moreover, in order to test for the effect of the induction 

on positive and negative mood, separate mixed ANOVA’s with Time (pre- and post-

induction) as a within-subject factor and induction group as between-subject factor was 

performed. Furthermore, in order to test for the effect of the manipulation on the 
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DOCS and time spent hand washing separate a ANOVA’s were performed on the DOCS 

scores and time spent on washing hands with induction group as the independent 

variable. Finally, the effect of the reminder of the induction during the second dot 

probe task was assessed using separate mixed ANOVA’s on the disgust and anxiety VAS 

scales administered before and after the reminder with Time (pre-post induction) as the 

within-subject factor and induction group as the between-subject factor. 

In order to test the hypothesis that current OCD symptoms affect selective 

attention, we performed a separate mixed ANOVA for each selective attention measure 

(i.e., attentional bias, attentional interference, and attentional bias variability) with 

Time (pre- and post-induction) and Valence (OCD-related or generally negative) as 

within-subject factors and induction group as a between-subject factor. 

Finally, in order to test whether baseline selective attention is able to predict an 

increase in symptoms after the OCD induction, separate linear regressions were 

performed per OCD symptoms measure after the induction (i.e., feelings of dirtiness, 

urge to wash, time spent on hand washing, internal negative emotions, external 

negative emotions, DOCS, VAS negative, and VAS positive) with baseline selective 

attention (i.e., attentional bias, attentional interference, and attentional bias variability) 

for OCD-related and negative pictures as independent variables. In the analyses with 

VAS positive and negative mood we corrected for baseline scores. In these analyses 

only participants in the OCD symptom induction group were included, as we only 

expected an increase in symptoms after this induction.  

 

Results 

Sample Characteristics 

See Table 4 for the means and standard deviations of the sample characteristics. 

None of the baseline sample characteristics were significantly different between groups 

(all t’s(66) < 1.58, all p’s > .120). Furthermore, in this sample 50% experienced a 

previous non-consensual sexual encounter, but this did not differ per group (χ²(1) = 

0.06, p = .808).  
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Table 4. 

Means and standard deviations on demographic and baseline ratings for OCD 

symptom induction (OCDI) and neutral induction (NI) from study 2 

 OCDI (n = 35)  NI (n = 33) 

 M SD  M SD 

Age  22.60 3.81  22.24 2.41 

Impulsiveness 5.77 3.10  4.52 3.47 

MASQ depression 27.17 9.06  27.85 8.26 

Baseline positive mood 56.83 17.09  52.59 16.14 

Baseline negative mood 15.62 16.27  18.24 14.88 

Ease to imagine the scenario 72.75 14.80  75.11 17.18 

PI-R washing subscale 5.46 5.14  5.64 4.11 

PI-R total 35.46 17.79  37.39 16.31 

Y-BOCS 5.06 4.62  4.73 4.02 

Note. MASQ = Mood and Anxiety Symptom Questionnaire, PI-R = Padua Inventory-revised, Y-

BOCS = Yale-Brown Obsessive–Compulsive Scale.  

 

Manipulation Checks 

In order the check whether the manipulation was successful scores from the 

MCR, VAS negative and positive mood, DOCS and time spent on hand washing were 

analyzed (see Table 5). There was a significant difference in induction groups for all 

measures of the mental contamination report and the DOCS, in which participants 

consistently reported less kiss desirability, a larger difference between pre- and post-

physical dirtiness of the man and more symptoms in the OCD induction group than in 

the neutral induction group. Furthermore, repeated measures ANOVA’s showed that 

there was a significant interaction between induction group and time. Follow-up paired 

samples t-tests showed that there was no difference in induction groups in reported 

positive or negative mood before the induction (positive mood: t(66) = 1.05, p = .296; 

negative mood: t(66) = 0.69, p = .491), but there was a significant difference between 

induction groups after the induction (positive mood: t(66) = 2.21, p = .031; negative 

mood: t(47.77) = 5.31, p < .001). After the induction participants in the OCD induction 

group reported less positive (M = 42.98, SD = 20.31) and more negative mood (M = 
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31.80, SD = 23.07) than the neutral induction group (positive: M = 53.16, SD = 17.47; 

negative: M = 8.98, SD = 10.36). The only measure that did not reveal a significant 

difference between induction groups was time spent on hand washing. 
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Manipulation Check Reminder Induction 

In order to determine whether the 

Reminder of the induction was successful, a 

separate mixed ANOVA was performed on the 

anxiety VAS scales and disgust VAS scales 

administered before and after the reminder with 

Time (pre-post reminder) as a within-subject 

factor and induction group as a between-subject 

factor. These analyses showed significant Time x 

Induction group interactions (disgust: F(1,64) = 

70.20, p < .001, ηp² = .52; anxiety: F(1,64) = 

30.53, p < .001, ηp² = .32). Follow-up paired 

samples t-tests showed that this effect was due 

to no significant change in disgust or anxiety for 

the neutral induction group (anxiety: t(31) = 

0.13, p = .896; disgust: t(31) = 0.55, p = .589) 

while there was a significant increase in anxiety 

(Mdiff = 22.85, SDdiff = 21.79) and disgust (Mdiff = 

37.12, SDdiff = 22.93) in the OCD induction group 

(anxiety: t(33) = 6.12, p < .001; disgust: t(33) = 

9.44, p < .001). There was also a main effect of 

Time (disgust: F(1,64) = 61.76, p < .001, ηp² = .49; 

anxiety: F(1,64) = 29.38, p < .001, ηp² = .31) and 

induction group (disgust: F(1,64) = 39.17, p < 

.001, ηp² = .38; anxiety: F(1,64) = 13.23, p = .001, 

ηp² = .17). These effects were qualified by the 

Time x Group interaction effect. 

 

Effects of Disorder-Relevance and Current OCD 

Symptoms on Selective Attention 

The results of the 2 (Induction group) x 2 
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(Time) x 2 (Valence) ANOVA’s are presented in Table 6. The predicted effect of an 

influence of symptoms on selective attention by an Induction x Time interaction was 

not significant for any measure of selective attention. Furthermore there were no 

Valence x Induction x Time interaction effects and there was only an effect of the 

Valence of the pictures (OCD-related or generally negative) for attentional interference. 

On average participants showed more attentional interference after OCD-related 

pictures (M = 8.45, SD = 10.05) than after generally negative pictures (M = 3.02, SD = 

9.32). Interestingly, there was also a Time x Valence interaction effect for attentional 

interference. Follow-up paired t-tests showed that the effect of valence was significant 

during the first dot probe task (t(67) = 4.87, p < .001), but not during the second dot 

probe task (t(67) = 1.20, p = .235)4. 

 

Predicting Symptoms based on Baseline Selective Attention 

Linear regressions performed on feelings of dirtiness, urge to wash, external 

negative emotions, internal negative emotions, DOCS scores, time spent on washing 

hands and positive and negative mood did not show any significant effects (all p’s > 

.117). Baseline selective attention (i.e. attentional bias, attentional interference and 

attentional bias variability) for any type of picture did not predict the increase in 

symptoms after OCD symptom induction. 

 

Discussion 

The second study set out to examine the effects of an OCD symptom induction 

on subsequent selective attention to contamination-related stimuli and the ability of 

baseline selective attention to predict an increase in symptoms after OCD symptom 

induction. Importantly, the manipulation checks showed that the OCD symptom 

induction was successful for every measure except time spent on hand washing. Thus, 

the induction was successful in inducing feelings of mental contamination and intrusive 

thoughts, but this effect did not generalize to washing behavior in the lab. Moreover, 

the manipulation check of the reminder of the induction during the second task showed 

                                                 
4
 Including Padua contamination scores did not result in any state (group) x trait (PI-R scores) 

interactions. 
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that this reminder was successful in maintaining the effects of the induction. These 

findings are important as they imply that, if selective attention is influenced by 

increased state contamination fear, we can expect increased selective attention to 

OCD-related stimuli after this induction. 

The predicted increase in selective attention after OCD symptom induction was 

not significant. Therefore, the current study does not provide evidence for the view that 

selective attention to threat is highly responsive to state manipulation in the context of 

contamination fear. Furthermore, contrary to the view that attentional bias contributes 

to OCD symptoms, baseline selective attention was not able to predict an increase in 

symptoms after OCD symptom induction. Interestingly, participants showed more 

attentional interference for OCD-related stimuli than generally negative stimuli. 

Similarly, Morein-Zamir et al. (2013) found selective attention towards idiosyncratic 

pictorial stimuli in nonanxious individuals. Moreover, this finding corresponds to 

Pergamin-Hight et al. (2015) who found that attentional bias is specific for disorder-

related stimuli. This valence-specific effect for attentional interference was only present 

during the first dot probe task (i.e., before OCD or neutral induction). 

 

General Discussion 

The current studies investigated the link between OCD symptoms and selective 

attention. Research regarding an attentional bias to OCD-related stimuli in the context 

of OCD has been mixed and characterized by several limitations. First, to date little 

research has been done on attentional bias as a dynamic process which can change 

over time. Second, from the current literature it is unclear whether attentional bias has 

an influence on OCD symptoms or whether state OCD symptoms influence attentional 

bias. Some cognitive models have proposed that attentional bias to threat is one of the 

mechanisms contributing to the development and maintenance of OCD (e.g., Bar-Haim 

et al., 2007; Muller & Roberts, 2005), while other models such as the ACT have 

proposed a mutually reinforcing relation between attentional bias towards threat and 

anxiety (Eysenck et al., 2007). Therefore, selective attention to threat may increase 

after the induction of OCD symptoms. These limitations were addressed in two studies. 

The first study examined the difference between a HCF and LCF group in selective 

attention using a cross-sectional design. In the second study an experimental design 
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was used in which selective attention was assessed before and after an induction 

designed to elicit symptoms similar to OCD. Furthermore, in the second study we 

investigated whether selective attention for OCD-related stimuli at baseline could 

predict an increase in symptoms after an OCD symptoms induction. In the current 

studies we found no evidence for either a trait-related presence of selective attention 

nor for influences of experimentally induced contamination fear. Moreover, baseline 

selective attention had no impact on subsequent OCD induction.  

The findings that there was no effect of trait OCD and that baseline selective 

attention is not able to predict changes in OCD symptoms are in line with other studies 

that did not find an effect of trait OCD symptoms on selective attention (e.g., Harkness 

et al., 2009; Morein-Zamir et al., 2013; Moritz et al., 2008; Moritz & von Mühlenen, 

2008). However, the results are in contrast with Bar-Haim et al. (2007) and other 

studies who did find an effect of selective attention in OCD (e.g., Amir et al., 2009; 

Moritz et al., 2009). The absence of a relationship between trait OCD and selective 

attention is also in contrast with cognitive models proposing that attentional bias to 

threat is one of the mechanisms contributing to the development and maintenance of 

OCD (e.g., Bar-Haim et al., 2007; Muller & Roberts, 2005). The finding that there was no 

effect of an OCD symptom induction on subsequent selective attention is in contrast 

with Cohen et al. (2003), who found a decrease in performance after OCD symptom 

induction. Furthermore, this finding suggests models such as the ACT (Eysenck et al., 

2007) proposing a mutually reinforcing relation between attentional bias towards 

threat and anxiety may not apply to OCD.  

It is important to note that the sample size for these studies was based on a 

priori power analyses. These power analyses were based on meta-analytic findings on 

attentional bias where a medium effect size was observed (Bar-Haim et al., 2007). Thus 

we were underpowered to demonstrate small effect sizes, yet sufficiently powered to 

find medium effect sizes. Therefore it is unlikely that the current results are due to a 

lack of power. These results suggest, in line with Summerfeldt and Endler (1998), that 

selective attention may not play a pivotal role in the context of OCD. Another possibility 

is that the relationship between selective attention is more complex than a 

unidirectional relationship from either selective attention to OCD symptoms or from 

OCD symptoms to selective attention. For instance, Muller and Roberts (2005) have 
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suggested cognitive variables might interact to influence OCD. Future research is 

necessary in order to determine whether the relationship between OCD and selective 

attention is more complex or whether selective attention is not as important for OCD as 

it is for other anxiety disorders (Summerfeldt & Endler, 1998). 

 A strength of the current studies was that they investigated attentional bias 

both as a dynamic process and as stable attentional bias and interference scores. 

Contrary to the traditional attentional bias and interference measures, the TL-BS 

measure of attentional bias variability has demonstrated good to excellent reliability 

and validity (Rodebaugh et al., 2016; Zvielli et al., 2015). Interestingly, we largely found 

the same results regardless of the specific measure of selective attention in our studies. 

Previous research has highlighted the need for the use of idiosyncratic stimuli in the 

investigation to attention (Muller & Roberts, 2005). Therefore, a specific strength of the 

second study was that it included a procedure for idiosyncratic picture selection. 

These studies are characterized by several limitations. First and foremost, these 

studies used either a subclinical sample (study 1) or a convenience sample (study 2). 

Interestingly however, one-sample t-tests showed that all participants displayed an 

attentional bias (regardless of HCF or LCF), suggesting the possibility to examine 

attentional bias in a convenience sample. Moreover, the utility of analogue samples in 

research on the mechanisms of OCD has been demonstrated elaborately by Gibbs 

(1996) and Abramowitz et al. (2014). A second limitation is that although the induction 

of OCD symptoms was successful, it is possible that the pictures themselves already 

acted as an OCD symptom induction. However, it is likely that a separate OCD induction 

in study 2 would have a stronger effect on selective attention than pictures alone. A 

third limitation is that these studies focused on the contamination symptom dimension 

of OCD, which limits the generalizability of these findings to other symptom dimensions 

of OCD. Indeed, Harkness et al. (2009) suggested selective attention to be specific for 

the contamination symptom dimension. Future research would benefit from an 

comprehensive study including clinical OCD patients with multiple symptom 

dimensions, in order to check whether any found effects apply to OCD in general or 

only to specific symptom dimensions. 

Limitations notwithstanding, the current studies were among the first 

investigating the link between OCD symptoms and selective attention considered as a 
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dynamic process in time. In conclusion, there was little evidence for selective attention 

as a mechanism influencing OCD symptoms since selective attention to contamination-

related stimuli was found in participants regardless of scoring high or low on 

contamination fear. Moreover, baseline selective attention did not predict increased 

OCD symptoms after an OCD symptom induction. Finally, we did not find evidence for 

an influence of state OCD symptoms on selective attention, since an OCD symptom 

induction did not affect subsequent selective attention. These results suggest that 

selective attention may not be as important for OCD as it is for other anxiety disorders 

or that the relation between OCD and selective attention is more complex than an 

unidirectional relationship. 
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CAN SELECTIVE ATTENTION AND 

INHIBITION CAPACITY (INTERACTIVELY) 

PREDICT FUTURE OCD SYMPTOMS? A 

PROSPECTIVE STUDY
1 

ABSTRACT 

The current study set out to investigate whether obsessive beliefs, selective 

attention, inhibition, and the interaction between selective attention and inhibition can 

prospectively predict OCD symptoms. Obsessive beliefs, inhibition, and selective 

attention were assessed in a student sample (n = 89) during a baseline session in the 

beginning of the first semester. Their predictive value was examined by assessing 

symptoms after an OCD symptoms induction in the lab and by assessing OCD symptoms 

during a period of increased stress (the examination period) 68 to 80 days after 

baseline. Results showed that obsessive beliefs did not consistently predict OCD 

symptoms and there was no predictive effect of attentional bias, attentional bias 

variability, and inhibition capacity in isolation. However, attentional bias variability and 

inhibition capacity in the context of contamination-related stimuli interacted, in which 

only the combination of poor inhibition capacity and large attentional bias variability 

predicted contamination OCD symptoms during the examination period. These results 

support the notion that information processing biases act in concert rather than in 

isolation in predicting contamination OCD symptoms. 

 

                                                 
1
 Based on De Putter, L. M. S., & Koster, E. H. W. (2017). Can selective attention and inhibition 

(interactively) predict future obsessive compulsive symptoms? A prospective study in undergraduates. 
Manuscript submitted for publication. 
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Introduction 

Patients with obsessive-compulsive disorder (OCD) suffer from recurrent 

intrusive thoughts and/or repetitive compulsions (American Psychiatric Association, 

2013). With a lifetime prevalence rate of 2-3.5% this persistent and debilitating disorder 

has been identified as the fourth most common mental disorder (Angst et al., 2004; 

Ruscio, Stein, Chiu, & Kessler, 2010).  

One of the mechanisms that has been put forward to explain the development 

and maintenance of OCD are cognitive beliefs (Obsessive Compulsive Cognitions 

working Group; OCCWG, 1997; Rachman, 1997, 1998; Salkovskis, 1985). For instance, 

the OCCWG (2005) identified three factors of obsessive beliefs: (1) responsibility and 

threat estimation, (2) perfectionism and intolerance of uncertainty, and (3) importance 

and control of thoughts. These theories suggest that overestimation of threat and 

feeling responsible for possible harm can exacerbate OCD symptoms, such as 

repeatedly checking whether they did not cause accidental harm. Similarly, the need for 

things to be perfect and an intolerance of feelings of uncertainty can lead to obsessions 

over symmetry or checking repetitively. Moreover, by believing a thought can increase 

the likelihood of an event or that a thought alone has implications for one’s moral 

character (i.e., thought-action fusion), patients can feel an increased need to neutralize 

these thoughts.  

To date, the results of the few studies that prospectively investigated the 

predictive value of these obsessive beliefs have been inconsistent. For instance, 

Abramowitz, Khandker, Nelson, Deacon, and Rygwall (2006) followed 85 participants 

during child birth and postpartum. They found that obsessive beliefs predicted the 

development of OCD symptoms after an average interval of seven to eight months. 

Similarly, Coles and Horng (2006) followed 377 students and found that obsessive 

beliefs significantly predicted OCD symptoms after six weeks. In contrast, Novara et al. 

(2011) conducted a longitudinal study in which they followed 99 students for five years. 

Although obsessive beliefs were associated with symptoms at baseline, obsessive 

beliefs did not influence OCD symptoms at one, three or five year follow-up. Similarly, 

Coles, Pietrefesa, Schofield, and Cook (2008) followed 572 students and found no 
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predictive value of obsessive beliefs when negative life events were entered in the 

model.  

Another mechanism that has been put forward as contributing to the 

development and maintenance of OCD is selective attention to threat (Muller & 

Roberts, 2005). Selective attention is defined as a tendency to selectively attend to 

threatening stimuli over nonthreatening stimuli. Selective attention to threat could lead 

to increased perception of threat in the environment, which could subsequently 

exacerbate OCD symptoms (Muller & Roberts, 2005). Although some research has 

found an association between attentional bias for OCD-related stimuli and OCD (e.g., 

Amir, Najmi, & Morrison, 2009; Lavy, Van Oppen, & Van Den Hout, 1994; Moritz, Von 

Muehlenen, Randjbar, Fricke, & Jelinek, 2009; Tata, Leibowitz, Prunty, Cameron, & 

Pickering, 1996), other studies found no such association (e.g., Harkness, Harris, Jones, 

& Vaccaro, 2009; Morein-Zamir et al., 2013; Moritz et al., 2008; Moritz & von 

Mühlenen, 2008). Interestingly, an experimental study of Najmi and Amir (2010) 

demonstrated that decreasing attentional bias can result in more behavioral approach 

towards contamination stimuli in subclinical contamination fear participants. However, 

to our knowledge, no studies have examined the relationship between selective 

attention and OCD symptoms prospectively. 

Response inhibition, the ability to inhibit a prepotent motor response (Logan, 

1994), is a third factor that has often been associated with OCD (Abramovitch, 

Abramowitz, & Mittelman, 2013). Response inhibition has been put forward as an 

endophenotype of OCD (Chamberlain, Blackwell, Fineberg, Robbins, & Sahakian, 2005). 

In this view, a response inhibition deficit is linked to the genetics and the neurobiology 

of OCD and plays a key factor in the vulnerability to develop OCD. Indeed, some studies 

found similar underperformance in inhibition in OCD patients and their healthy relatives 

and in OCD patients in remission (Bannon, Gonsalvez, Croft, & Boyce, 2006; Menzies et 

al., 2007). However, to our knowledge, this assumption has not been tested 

prospectively.  

Muller and Roberts (2005) have suggested that to date too much research 

focusses on information processing factors in isolation. Another interesting approach to 

vulnerability factors in OCD is looking at the interaction between information 

processing factors. Similarly, Hirsch, Clark, and Mathews (2006) proposed the 
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“combined cognitive biases hypothesis”, which states that information processing 

factors will likely act in concert rather than in isolation in predicting symptoms. For 

instance, the attentional control theory (ACT; Eysenck, Derakshan, Santos, & Calvo, 

2007) poses that attentional control is governed by bottom-up capture as well as top-

down control (Corbetta & Shulman, 2002). Threatening information is associated with 

the bottom-up capture of attention where in many situations attention is selectively 

oriented towards threatening information. Inhibition is related to the top-down control 

system, which is goal-oriented and enables us to focus on the task at hand. It is 

plausible these systems interact in the prediction of OCD symptoms. For instance, one 

could expect that having a tendency to selectively attend to threatening stimuli is 

particularly harmful when it is combined with weakened top-down control by difficulty 

in response inhibition after encountering such stimuli. The merit of the combined 

cognitive biases hypothesis has already been demonstrated in other disorders such as 

social anxiety (Hirsch et al., 2006), but has yet to be demonstrated in the context of 

OCD. 

While there is much research available investigating the link between 

information processing factors and OCD, there is little research investigating interactive 

effects between information processing factors and even fewer research doing so 

prospectively. The current study addressed this issue by investigating whether cognitive 

beliefs, selective attention, response inhibition, and the interaction between selective 

attention and response inhibition can prospectively predict OCD symptoms. For this 

purpose selective attention, inhibition, and obsessive beliefs were assessed during a 

baseline session in a student sample in the beginning of the first semester. In order to 

investigate whether these factors could predict an increase in symptoms in the lab, we 

used an OCD symptom induction (see method section). General stress has been 

associated with elevated OCD symptoms (Coles & Horng, 2006). In a student sample the 

examination period is an ecologically valid stressor. Therefore, we assessed OCD 

symptoms during a second session in the examination period. 

Since the OCD symptom induction in the lab is closely related to the 

contamination fear symptom dimension of OCD, the OCD-relevant material within this 

study was focused on the contamination symptom dimension. Contamination fear 

consists of a fear of being contaminated or contaminating others and is one of the most 
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common symptom dimensions in OCD (Ball, Baer, & Otto, 1996; Markarian et al., 2010). 

The induction in the lab consisted of an induction based on mental contamination, as 

mental contamination emerged as one of the most effective induction procedures of 

OCD symptoms in a meta-analysis (De Putter, Van Yper, & Koster, 2017). Mental 

contamination is often characterized by a moral element and consists of a sense of 

internal dirtiness (Rachman, 2004).  

 

Method 

Participants 

The sample included 99 participants (21 males, 78 females) ranging in age from 

17 to 40 years (M = 19.76, SD = 3.23). Participants from Ghent University were recruited 

online. Two participants reported suicidal ideation and were therefore not subjected to 

the OCD symptom induction. One participant could not report a specific memory for 

the OCD symptom induction (see method section) and was similarly excluded from 

analyses. Six participants did not respond to the follow-up assessment call during the 

examination period and one participant did not have any exams. These participants 

were excluded from analyses. The final sample included 89 participants. The study was 

approved by the local ethical committee at Ghent University. Informed consent was 

obtained from all participants included in the study. Participants were either paid 25 

euro or course credit and 15 euro for their contribution.  

 

Measures  

MINI-screen. In order to check for psychopathology such as clinical OCD, the 

Dutch version of the MINI International Neuropsychiatric Interview-screen was used 

(MINI-screen; Sheehan et al., 1998). The MINI is a structured interview and consists of 

questions assessing psychopathology based on the DSM-IV. The MINI has good 

psychometric properties (Sheehan et al., 1998). 

Disgust Scale-Revised (DS-R). The DS-R (Haidt, McCauley, & Rozin, 1994; 

Olatunji et al., 2009; Olatunji et al., 2007) was used to assess disgust sensitivity, which is 

associated with contamination fear OCD (Broderick, Grisham, & Weidemann, 2013). 

The DS-R consists of 25 items that were rated on a scale from 0 (completely 

disagree/not disgusting at all) to 4 (completely agree/very disgusting). The scale is 
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comprised of three subscales (core disgust, animal reminder disgust and contamination 

disgust). The DS-R has good psychometric properties (Olatunji et al., 2009; Olatunji et 

al., 2007). 

Impulsiveness–Venturesomeness–Empathy questionnaire (I7). Since both 

inhibition capacity and attentional bias have previously been associated with impulsivity 

(e.g., Coskunpinar & Cyders, 2013; Hou et al., 2011), the impulsiveness subscale of the 

I7 (Eysenck, Pearson, Easting, & Allsopp, 1985; Lijffijt, Caci, & Kenemans, 2005) was 

administered. The impulsiveness subscale consists 19 dichotomous (yes/no) items and 

has good psychometric properties (Lijffijt et al., 2005). 

Mood and Anxiety Symptoms Questionnaire (MASQ-D30). The anhedonic 

depression scale of the short adaptation of the MASQ (Wardenaar et al., 2010; Watson, 

Clark, et al., 1995; Watson, Weber, et al., 1995) was administered, since depression has 

been associated with cognitive functioning (McDermott & Ebmeier, 2009). This scale 

consisted of 10 items and were rated on a scale from 1 (not at all) to 5 (very much). The 

short adaptation of the MASQ has good psychometric properties (Wardenaar et al., 

2010). 

Obsessive Beliefs Questionnaire (OBQ-44). The OBQ-44 was administered in 

order to assess beliefs considered critical in the development and maintenance of OCD 

(OCCWG, 2005). The OBQ-44 consists of 44 items and three subscales: overestimation 

of responsibility and threat, perfectionism and the need for certainty, and importance 

and control of thoughts. Items were rated on a scale from 1 (disagree very much) to 7 

(agree very much). The OBQ-44 has good psychometric properties (OCCWG, 2005). 

Yale-Brown Obsessive–Compulsive Scale (Y-BOCS). The Y-BOCS severity self-

report as designed by Baer (1991) was one of the three measures that were 

administered both at baseline and during the examination period in order to assess 

OCD symptoms. The self-report version of the Y-BOCS is also characterized by good 

psychometric properties (Steketee, Frost, & Bogart, 1996). As in the Y-BOCS interview, 

the self-report Y-BOCS included an explanation on the nature of obsessions and 

compulsions. The Y-BOCS consisted of 10 items of which 5 items assessed obsessions 

and 5 items assessed compulsions. The items assessed time spent, interference, 

distress, resistance, and control over obsessions or compulsions on a scale from 0 

(none) to 4 (extreme).  



THE PREDICTIVE VALUE OF SELECTIVE ATTENTION AND INHIBITION ON OCD  

 

 

155 

Obsessive Compulsive Inventory-revised (OCI-R). The OCI-R (Foa et al., 2002; 

Foa, Kozak, Salkovskis, Coles, & Amir, 1998) was the second of the three measures that 

were administered both at baseline and during the examination period in order to 

assess OCD symptoms. The OCI-R consisted of 18 items, which were rated on a Likert 

scale from 0 (not at all) to 4 (extremely). The six subscales assessed washing, checking, 

ordering, obsessing, hoarding, and neutralizing. The OCI-R has good psychometric 

properties (Hajcak, Huppert, Simons, & Foa, 2004). 

Padua Inventory-revised (PI-R). The PI-R (Van Oppen, Hoekstra, & Emmelkamp, 

1995) was the third of three measures that were administered both at baseline and 

during the examination period in order to assess OCD symptoms. The PI-R consisted of 

41 items comprising five subscales: impulses, washing, checking, rumination, and 

precision. Items were rated on a Likert scale form 0 (never/not at all) to 4 (very often). 

The PI-R has good psychometric properties (Van Oppen et al., 1995). 

Visual Analogue Scales (VAS). VAS scales were used in order to assess a change 

between pre- and post-OCD symptom induction. Seven VAS were adopted from the 

Profile of Mood States (McNair, Lorr, & Dropplemann, 1992). Positive mood was 

estimated using the VAS scales “energetic”, “satisfied”, and “happy” and negative mood 

was estimated using the VAS scales “angry”, “tense”, and “depressed”. The VAS scales 

“anxious” and “guilty” were added for the purpose of the OCD symptom induction. A 

separate scale was used to assess fatigue. VAS scales assessing disgust, urge to wash, 

feelings of dirtiness in located in the body and dirtiness in general were added because 

of the relevance of disgust for contamination fear (Broderick, Grisham, & Weidemann, 

2013). Finally, VAS scales assessing the vividness of the memory and the ease to 

imagine the memory were added in order to determine whether the process of 

imagining the memory for the OCD symptom induction was successful. 

Dimensional Obsessive-Compulsive Scale (DOCS). In order to determine 

whether the OCD symptom induction was successful in eliciting contamination fear, we 

adapted three items of the contamination subscale of the DOCS (Abramowitz et al., 

2010). The adapted questions consisted of: “How much time have you spent during the 

experiment on thinking about contamination?”, “How much time have you spent during 

the experiment on washing or cleaning behaviors because of contamination?”, and 

“How difficult was it for you during the experiment to disregard thoughts about 
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contamination and refrain from behaviors such as washing, showering, cleaning and 

other decontamination routines when you tried to do so?”. Participants rated these 

items on a scale from 0 (none at all/not at all difficult) to 4 (most of the time/extremely 

difficult). These items were administered before and after the OCD symptom induction. 

The DOCS before the induction enquired about symptoms experienced during the first 

part of the experiment. The DOCS after the induction enquired about symptoms 

experienced specifically during the induction.  

 

Materials and Experimental Tasks 

Picture selection procedure. In total 60 contamination-related pictures (e.g., a 

dirty toilet) were selected from the picture set of Morein-Zamir et al. (2013), the 

Maudsley Obsessive-Compulsive Stimuli Set (Mataix-Cols, Lawrence, Wooderson, 

Speckens, & Phillips, 2009), the International Affective Picture System (IAPS; Lang, 

Bradley, & Cuthbert, 1997), and publically available online sources. The 60 negative 

(e.g., a gun) and neutral (e.g., a leaf) pictures were selected from the IAPS. The negative 

and contamination-related pictures were matched on arousal based on ratings of an 

independent sample (N = 28) on a Likert scale ranging from 1 (none) to 9 (very much) 

on arousal and how much fear and disgust the pictures elicited. Moreover, the valence 

of the pictures were rated on a Likert scale ranging from 1 (negative) to 9 (positive)2. In 

order to enhance the personal relevance of the contamination-related pictures for the 

participant, participants in the current study rated these pictures on how much anxiety 

they elicited. 

Stop-Signal Task (SST). The SST (Logan, 1994) as adapted by Verbruggen and De 

Houwer (2007) was used in order to assess inhibition capacity in the context of 

contamination-related pictures. The SST was programmed using Presentation® software 

(version 17.2, Neurobehavioral Systems). Each trial started with a fixation cross 

                                                 
2
 M arousal OCD pictures = 4.17, SD arousal OCD pictures = 0.94, M arousal negative pictures = 4.90, SD 

arousal negative pictures = 0.73; M fear OCD pictures = 2.56, SD fear OCD pictures = 0.91, M fear negative 

pictures = 4.29, SD fear negative pictures = 1.38; M disgust OCD pictures = 4.51, SD disgust OCD pictures = 

1.44, M disgust negative pictures = 3.01, SD disgust negative pictures = 1.06; M valence OCD pictures = 

3.63, SD valence OCD pictures = 0.60, M valence negative pictures = 3.01, SD valence negative pictures = 

0.63 
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presented for 500ms (70 x 100 pixels) followed by a picture for 500ms (384 x 288 pixels) 

and finally the target (“#” or “@”, 100 x 100 pixels). A response was required within 

1250ms by pressing the “D” key for the “#” and the “K” key for the “@” on an AZERTY 

keyboard. This mapping rule was counterbalanced between participants. Participants 

were instructed to respond as quickly as possible. There was an intertrial interval of 

1500ms. In 30% of the trials a clearly audible stop-signal (75ms) was presented through 

headphones. Participants were instructed to inhibit their response following a stop-

signal. In order to obtain a probability of stopping of 50% per participant, the stop-

signal delay (SSD) started at 250ms and was continuously adjusted using a separate 

staircase tracking procedure (Levitt, 1971). The SSD was increased by 25ms when 

participants participants were succesful in inhibiting their response after a stop-signal, 

and the SSD was decreased by 25ms when participants failed to inhibit their response 

after a stop-signal. The task consisted of nine blocks. The first block consisted of a 

practice phase of 30 trials in which participants received immediate feedback on their 

performance. The other blocks consisted of 60 trials. Participants received feedback at 

the end of every block (accuracy, mean reaction time, and mean probability of 

stopping). In total, there were 160 trials per picture type (neutral, negative or 

contamination-related) and 48 stop trials per picture type. In the SST only the 40 

contamination-related pictures eliciting most anxiety were presented based on the 

anxiety ratings of the pictures of each participant. Every picture was presented four 

times.  

Dot probe task. The dot probe task (MacLeod, Mathews, & Tata, 1986) was used 

in order to measure selective attention. The task ran using Inquisit Millisecond 4 

software (2015). There were three trial types: contamination-related vs. neutral, 

negative vs. neutral and neutral vs. neutral. In total there were 204 trials, including 12 

practice trials and 64 experimental trials per trial type. In the practice trials participants 

received immediate feedback.  

The trials started with a fixation cross presented in the middle of the screen for 

500ms, followed by two pictures (384 x 288 pixels) above and below the fixation cross 

for 500 ms. Finally, a dot appeared on the same location as one of the pictures, which 

remained until the participant responded on an AZERTY keyboard. Participants were 

instructed to press on the “M” key when the dot was below the fixation cross and press 
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on the “Q” key when the dot was above the fixation cross. Of the contamination-related 

vs. neutral and negative vs. neutral trials, half were congruent (i.e., the dot appeared on 

the location of the contamination-related or negative picture) and half were 

incongruent (i.e., the picture appeared on the location of the neutral picture). The order 

of the trials was randomized between participants. 

In the dot probe task only the 16 contamination-related pictures eliciting most 

anxiety were presented based on the anxiety ratings of the pictures of each participant. 

For the neutral-neutral picture pairs another 32 pictures were selected from the IAPS 

(Lang et al., 1997). Every picture was presented four times. 

Mental contamination induction. The selection of the induction of OCD 

symptoms was based on a meta-analysis (De Putter et al., 2017), in which mental 

contamination emerged as one of the most effective induction procedures for healthy 

participants. One of the methods of inducing mental contamination is to induce guilt. 

Similar to Mancini, Gangemi, Perdighe, and Marini (2008) participants were instructed 

remember the moment in their in life which they felt extremely guilty and to write this 

memory down. After they finished writing the story, participants were instructed to 

close their eyes and to imagine the events as vividly as possible. They were instructed to 

experience the events again and to focus on the emotions they felt at the time. 

 

Procedure 

An overview of the procedure is depicted in Figure 1. The experiment started 

after participants had read and signed the informed consent form. After the informed 

consent, the MINI-screen was administered. Subsequently, participants filled out 

several questionnaires (i.e., DS-R, I7, OBQ-44, OCI-R, PI-R, Y-BOCS, MASQ-D30). Then 

participants rated the 60 contamination-related pictures on how much anxiety they 

elicited. Afterwards the SST and dot probe were administered (in counterbalanced 

order). After these tasks, participants filled out the mood scales and the DOCS. 

Subsequently the OCD symptom induction was administered. Change in symptoms after 

the induction was assessed using the mood scales and DOCS again. The time between 

the first session and the session during the examination period varied from 68 to 80 

days (M = 72.65 days, SD = 3.33 days). The second session was administered online 

through Limesurvey and included the OCI-R, PI-R, Y-BOCS. It also included manipulation 
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check questions such as how much stress they experienced due to the exams, when 

their last exam took place and when they would have their next exam. 

 

Figure 1. Overview of the procedure. SST = Stop-Signal Task 
 

Statistical Analysis 

SPSS (version 20; IBM Corp, 2011) was used in order to analyze the data with a 

significance level of p < .05. In order to estimate the Stop-Signal Reaction Times (SSRTs) 

of the stop-signal task the integration method was used. In this method the nth reaction 

time of the distribution of the trials in which there was no stop-signal is equal to the 

point at which the stop process finishes. In order to determine the nth reaction time, the 

point in the distribution at which the integral equals the probability of responding after 

a stop-signal is taken. Subsequently the SSRT was calculated by subtracting the SSD 

from the finishing time (Verbruggen, Chambers, & Logan, 2013).  

In order to prepare the dot probe data, in line with previous research (e.g., 

Zvielli, Bernstein, & Koster, 2014), all trials with errors and reaction times (RT) faster 

than 200ms and slower than 1500ms were removed (5.55%). Two participants had an 

accuracy score below 80% and were excluded from analysis. After exclusion, accuracy 

was generally high (M = 96.19%, SD = 2.75%, range = 85%-100%). Furthermore, all RTs 

that differed more than three standard deviation from the sample mean RT per 

trialtype (i.e., negative congruent, negative incongruent, contamination-related 

congruent, contamination-related incongruent, and neutral) and from the participant’s 

individual mean per trialtype were removed (1.34%). After data preparation, two 

participants deviated more than three standard deviations from the average RT of the 

sample and were excluded from analysis. For the dot probe data traditional attentional 

bias and attentional bias variability (ABV) were calculated. Attentional bias for 

contamination-related stimuli was calculated by subtracting mean contamination-

related-congruent trials from mean contamination-related-incongruent trials and 
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attentional bias for negative stimuli by subtracting mean negative-congruent trials from 

mean negative-incongruent trials. Positive scores for attentional bias refer to 

attentional bias towards contamination-related or negative stimuli while negative 

scores for attentional bias refer to attentional bias away from contamination-related or 

negative stimuli. Finally, ABV was calculated by assessing attentional bias at trial-level 

by subtracting RT’s between temporally contiguous matched trials (incongruent vs. 

congruent). For this purpose the computation code of Zvielli et al. (2014) was applied.  

In order to reduce the chance of Type I errors it was tested whether the 

dependent variables from the main analyses could be combined into factors. As a first 

step principal component analysis (PCA) with oblique rotation (direct oblimin) was used 

in order to check how the added VAS scales should integrate with the VAS scales 

derived from the POMS (i.e., positive and negative affect). Subsequently, a PCA with 

oblique rotation (direct oblimin) was done in order to check whether the total scores of 

the OCD measures and the contamination subscales of the OCI-R and PI-R could be 

merged. Subsequently, Pearson inter-correlations were run between the study 

variables at baseline and post-measurement.  

In order to test whether measures of selective attention, inhibition for 

contamination-related stimuli and their interaction could predict change in symptoms 

after the induction and during the examination period after correcting for baseline 

symptoms and obsessive beliefs, separate hierarchical linear regressions were 

conducted with baseline symptoms in step 1, the OBQ-44 in step 2, attentional bias, 

ABV and SSRT for contamination-related pictures in step 3, and the interactions 

between the different measures of selective attention and SSRT in step 4. Since we 

used interaction terms between measures of selective attention and inhibition as 

predictors, we mean centered the measures of selective attention and inhibition prior 

to analyses. We tested for multicollinearity by inspecting the variance inflation factor 

(VIF) and tolerance statistics. After inclusion of all predictors, tolerance statistics varied 

from .45 to .96 and VIF values from 1.04 to 2.21, suggesting that none of the predictors 

were problematic (Field, 2009).  

 

 

 

https://www.google.be/search?hl=nl&rlz=1I7MXGB_nlBE564&q=multicollinearity&spell=1&sa=X&ved=0ahUKEwiD4ODKnMnSAhUqC8AKHbRhBSEQvwUIGSgA


THE PREDICTIVE VALUE OF SELECTIVE ATTENTION AND INHIBITION ON OCD  

 

 

161 

Results 

Clustering of Scales 

As a first step, we tested whether we could combine the dependent variables 

from the main analyses in order to reduce the chance of Type I error. 

Dependent variables induction in the lab. PCA was conducted on the baseline 

VAS scales energetic, satisfied, happy, angry, tense, depressed, anxious, guilty, disgust, 

urge to wash, feelings of dirtiness located in the body and dirtiness in general with 

oblique rotation (direct oblimin). The Kaiser-Meyer-Olkin measure verified the sampling 

adequacy, KMO = .81. Correlations between items were sufficiently large for PCA 

(Bartlett’s test of sphericity χ2(66) = 554.00, p < .001). Three components had 

eigenvalues over Kaiser’s criterion of 1 and combined explained 67.79% of the variance. 

The scree plot confirmed three components. Items that cluster on the same 

components suggest that the first component represents mental contamination (i.e., 

urge to wash, dirtiness in general, dirtiness located in the body, and disgust), the 

second component represents positive affect (i.e., energetic, satisfied, and happy) and 

the third component represents negative affect (i.e., angry, tense, depressed, anxious, 

and guilty). PCA on the VAS scales post-induction revealed the same results3. The 

reliability of these factors proved acceptable both at baseline and post-induction (range 

α = .75 to α = .88). Tables S1 and S2 in the supplementary material show factor loadings 

after rotation.  

Dependent variables naturalistic stress induction. PCA with oblique rotation 

was conducted on the baseline OCI-R, PI-R and Y-BOCS total scores. The Kaiser-Meyer-

Olkin measure verified the sampling adequacy, KMO = .71. Correlations between items 

were sufficiently large for PCA (Bartlett’s test of sphericity χ2(3) = 186.78, p < .001). One 

component had an eigenvalue over Kaiser’s criterion of 1, which was confirmed by the 

scree plot. The component explained 84.02% of the variance. PCA on the OCI-R, PI-R, 

and Y-BOCS during the examination period revealed the same results4. Based on this 

                                                 
3
 KMO = .82, Bartlett’s test of sphericity χ

2
 (66) = 551.52, p < .001, 69.86% of variance explained by the 

three components. 

4
 KMO = .66, Bartlett’s test of sphericity χ

2
 (3) = 130.15, p < .001, 76.18% of variance explained by the 

component. 
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analysis, the OCI-R, PI-R and Y-BOCS total scores were summed together for the next 

analyses.  

Finally, in order to assess effects more specifically for the contamination 

symptom dimension of OCD a PCA was performed in order to check whether the 

contamination subscales of the PI-R and OCI-R could be combined. The Kaiser-Meyer-

Olkin measure verified the sampling adequacy, KMO = .5. Correlations between items 

were sufficiently large for PCA (Bartlett’s test of sphericity χ2(1) = 120.68, p < .001). One 

component had an eigenvalue over Kaiser’s criterion of 1, which was confirmed by the 

scree plot. The component explained 93.36% of the variance. PCA on the contamination 

subscales of the OCI-R and PI-R during the examination period revealed the same 

results5. Based on this analysis, the contamination subscales of the OCI-R and PI-R were 

summed together for the next analyses.  

 

Sample Characteristics 

Means, standard deviations, and correlations between measures at time 1 and 

time 2 are presented in Table 1. Interestingly, attentional bias and ABV for 

contamination-related stimuli did not show a significant correlation, indicating that they 

likely measure different facets of selective attention and can be included in the same 

analyses. Furthermore, the OBQ-44 correlated significantly with almost all dependent 

measures at post-measurement (except VAS positive) and almost all dependent 

variables at baseline (except DOCS baseline). None of the selective attention and 

inhibition measures correlated significantly with OCD symptoms, except for attentional 

bias for contamination-related stimuli which correlated significantly with 

contamination-related OCD symptoms during the examination period. At baseline only 

inhibition capacity correlated significantly with VAS mental contamination. Only 1 of 89 

participants included in the analyses was identified with clinical OCD, while 32 

participants were identified with other current mental disorders according to the MINI-

screen. 

 

                                                 
5
 KMO = .50, Bartlett’s test of sphericity χ

2
 (1) = 84.61, p < .001, 89.50% of variance explained by the 

component. 
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Predicting Symptoms after Lab Induction  

The mean of the corresponding VAS scales was used in order to form the three 

components (i.e., VAS positive affect, VAS negative affect, and VAS mental 

contamination). VAS positive affect, VAS negative affect, VAS mental contamination, 

and DOCS were measured before and after OC symptom induction in the lab. We first 

tested the hypothesis that cognitive beliefs, selective attention, inhibition, and their 

interaction in the context of contamination-related stimuli could predict OC symptoms 

after OC symptom induction in the lab. Specifically, separate linear regressions were 

conducted for the three components and for the DOCS. Hierarchical linear regression 

was conducted with baseline VAS or DOCS in step 1, the OBQ-44 in step 2, attentional 

bias, ABV and SSRT for contamination-related pictures in step 3, and the interactions 

between the different measures of selective attention and SSRT in step 4. Baseline VAS 

or DOCS was a significant predictor and explained 17% to 54% of the variance 

depending on the specific analysis (see Table 2). Interestingly, obsessive beliefs 

explained a significant amount (3%) of additional variance of VAS mental contamination 

following the induction after correcting for baseline VAS mental contamination. This 

effect was specific for VAS mental contamination. Contrary to predictions, inhibition, 

measures of selective attention, and their interactions did not predict VAS or DOCS 

scores following the induction after correcting for baseline VAS or DOCS and obsessive 

beliefs.  
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Predicting Symptoms after Naturalistic Stress Induction 

We tested the hypothesis that cognitive beliefs, selective attention, inhibition, 

and their interaction in the context of contamination-related stimuli could prospectively 

predict OC symptoms during the examination period. Specifically, a separate linear 

regression was performed for general OCD symptoms (i.e., sum score of PI-R, OCI-R, 

and Y-BOCS) and OCD symptoms of the contamination symptom dimension (i.e., sum 

score of washing subscales of PI-R and OCI-R). Hierarchical linear regression was 

conducted with general or contamination OCD symptoms at baseline in step 1, the 

OBQ-44 in step 2, attentional bias, ABV and SSRT for contamination-related pictures in 

step 3, and the interactions between the different measures of selective attention and 

SSRT in step 4 (see Table 3).  

Table 3.  

Results of linear regression analysis predicting OCD symptoms at follow-up during the 

examination period. 

 General OCD   Contamination OCD  

 B SE B β p  B SE B β p 

Step 1          

Baseline OCD symptoms .76 .06 .80 < .001  .70 .06 .76 < .001 

Step 2          

OBQ-44 -.03 .09 -.03 .783  -.01 .02 -.06 .417 

Step 3          

SSRT contam .03 .06 .03 .607  < .01 .01 .02 .802 

AB contam .05 .12 .02 .713  .03 .03 .07 .370 

ABV contam < .01 .09 < .01 .992  < .01 .02 .00 .981 

Step 4          

AB x SSRT contam < .01 < .01 -.03 .662  < .01 < .01 .08 .300 

ABV x SSRT contam < .01 < .01 .14 .038  < .01 < .01 .15 .042 

Note. OBQ-44 = Obsessive Beliefs Questionnaire, contam = contamination, SSRT = Stop-Signal Reaction Time, AB = 

Attentional Bias, ABV = Attentional Bias Variability. 

General OCD symptoms: R
2
 = .64 for step 1 (p < .001); Δ R

2 
< .01 for step 2 (p = .783); Δ R

2 
< .01 for step 3 (p = .938); 

Δ R
2 

= .02 for step 4 (p = .113). Contamination OCD symptoms: R
2
 = .57 for step 1 (p < .001); Δ R

2 
< .01 for step 2 (p = 

.417); Δ R
2 

< .01 for step 3 (p = .823); Δ R
2 

= .034 for step 4 (p = .034). 
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Baseline OCD symptoms were a significant predictor and explained most of the 

variance in both analyses. Contrary to Abramowitz et al. (2006), obsessive beliefs did 

not predict symptoms during the examination period. Likewise, inhibition and measures 

of selective attention did not predict symptoms. Interestingly, the interaction between 

ABV and SSRTs for contamination-related stimuli explained a significant amount (3.4%) 

of additional variance of contamination OCD symptoms during the examination period 

after correcting for baseline symptoms. Adding the interaction term did not result in a 

significant improvement of the model for general OCD symptoms. Therefore, the effect 

of the interaction between ABV and inhibition for contamination-related stimuli seems 

more specific for predicting contamination OCD symptoms.  

In order to further interpret the significant ABV x SSRT interaction a moderation 

model was tested with ABV as the moderator of effect X on contamination symptoms 

during the examination period as Y and SSRT as M using Process (command model 1; 

Hayes, 2012). After controlling for heteroscedasticity, the conditional effect of X on Y at 

different values of the moderator showed that when SSRT for contamination-related 

stimuli was low (i.e., good inhibitory functioning) or average there was no effect of ABV 

on contamination symptoms during the examination period (SSRT low: B = -0.05, SE B = 

.03, t(81) = -1.38, p = .170; SSRT average: B < .01, SE B = .02, t(81) = -0.03, p = .979). 

However, when SSRT for contamination-related stimuli was high (i.e., poor inhibitory 

functioning) the effect of ABV on contamination symptoms during the examination 

period was significant (B = 0.05, SE B = .02, t(81) = 1.99, p = .049). Therefore, it was only 

when participants showed poor inhibitory functioning in the context of contamination-

related pictures that larger attentional bias variability in the context of contamination-

related pictures predicted contamination OCD symptoms prospectively.  

 

Discussion 

The current study set out to investigate whether obsessive beliefs, selective 

attention, inhibition, and the interaction between selective attention and inhibition can 

prospectively predict OCD symptoms. Obsessive beliefs, inhibition, and selective 

attention were assessed in a student sample during a baseline session in the beginning 

of the first semester. Within this baseline session an OCD symptom induction was 

administered consisting of a mental contamination induction. The examination period 
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was used as an ecologically valid stress induction, in which OCD symptoms were 

assessed again 68 to 80 days after baseline. The main results were that there was no 

predictive value of inhibition capacity, attentional bias or attentional bias variability in 

the context of contamination-related stimuli over and above baseline symptoms for 

OCD symptoms after an induction in the lab or during the examination period. This 

finding is in line with other studies that do not find an association between inhibition 

capacity or selective attention and OCD (e.g., Bohne, Savage, Deckersbach, Keuthen, & 

Wilhelm, 2008; Harkness et al., 2009; Morein-Zamir et al., 2013; Moritz et al., 2008; 

Moritz & von Mühlenen, 2008; Rasmussen, Siev, Abramovitch, & Wilhelm, 2016). 

Moreover, obsessive beliefs were only a significant predictor for a change in state 

feelings of mental contamination after the induction. Participants with more obsessive 

beliefs reported more feelings of mental contamination after the induction. As we did 

not consistently find that obsessive beliefs predicted symptoms, these results question 

the predictive value of obsessive beliefs for OCD symptoms. This finding is in line with 

other studies that do not find a consistent predictive effect of obsessive beliefs on OCD 

symptoms (e.g., Coles et al., 2008; Novara et al., 2011). 

Interestingly, specifically for contamination OCD symptoms, there was a 

significant effect of the interaction between inhibition capacity and attentional bias 

variability in the context of contamination-related pictures after controlling for the 

other variables. The model including the interaction terms accounted for 3.4% of 

additional explained variance above the other models. There was only an effect of 

attentional bias variability on contamination OCD symptoms during the examination 

period if inhibitory functioning in the context of contamination-related pictures was 

poor. This suggests that inhibition capacity and attentional bias variability interact to 

predict contamination OCD symptoms. Having poor inhibitory functioning or a large 

attentional bias variability in the context of contamination-related pictures only made 

participants more vulnerable for contamination OCD symptoms when both were 

present at the same time. This result supports the merit of looking at interactions 

between factors as suggested by Muller and Roberts (2005) and the combined cognitive 

biases hypothesis of Hirsch et al. (2006). Future research is warranted in order to 

investigate whether these effects extend to interactive effects between other 
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information processing factors such as task switching and visual memory and 

interactive effects between obsessive beliefs and information processing factors.  

We consider this study as an important step towards more comprehensive 

prediction models of OCD where examining effects on lab stressors as well as real life is 

crucial. At present it is unclear why the effects observed with regard to the real-life 

stressor were not observed in the lab. Potential reasons can be the differences between 

the type of stressor, intervening influences of other life events, or resilience factors that 

reduced the impact of problematic information-processing factors. To further assess 

the clinical influence of combined risk factors it would be advantageous to match lab 

and real-life stressors more closely. 

There are several other limitations to this study. First, OCD symptoms were 

investigated in a convenience sample of undergraduate students. However, this study 

did not investigate clinical OCD, but rather mechanisms through which OCD symptoms 

could develop. The utility of using analogue samples in the study of mechanisms in OCD 

has been demonstrated elegantly by Abramowitz et al. (2014) and Gibbs (1996). 

Second, the follow-up period varied between 68 to 80 days. It is possible that different 

mechanisms predict OCD symptoms at a longer time period of six months. Third, it 

would be interesting to check whether obsessive beliefs interact with inhibition 

capacity or selective attention. However, our sample size rendered such analyses 

underpowered.  

Limitations notwithstanding, to our knowledge this study is the first to 

investigate the interactive effects of inhibition capacity and selective attention 

prospectively. Moreover, this study went beyond the traditional attentional bias scores, 

which characterizes attentional bias as a stable concept, and included attentional bias 

variability, a measure of attentional bias as a dynamic process in time. In contrast to the 

traditional attentional bias scores, attentional bias variability has shown good to 

excellent reliability (Rodebaugh et al., 2016; Zvielli, Bernstein, & Koster, 2015). 

Moreover, we used idiosyncratic stimuli which is considered an important 

methodological aspect for OCD research (Muller & Roberts, 2005). 

To conclude, obsessive beliefs did not consistently predict OCD symptoms after 

an OCD symptom induction or during the examination period. There was no predictive 

value of attentional bias, attentional bias variability and inhibition capacity in the 
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context of contamination-related stimuli in isolation. However, attentional bias 

variability and inhibition capacity in the context of contamination-related stimuli did 

interact to predict contamination OCD symptoms during the examination period. A 

large attentional bias variability and poor inhibition capacity proved to be a toxic 

combination and predicted contamination OCD symptoms during a period of increased 

stress (i.e., the examination period). These results support the notion that information 

processing biases act in concert rather than in isolation in predicting contamination 

OCD symptoms. 
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Supplementary Material 

Table S1. 

Factor loadings based on a principal components analysis with oblimin rotation for 

baseline VAS scales (N = 89) 

 Positive affect Negative affect Mental 

contamination 

Communality 

Urge to wash   .95 .80 

Dirtiness general   .86 .84 

Dirtiness located 

in the body 

  .81 .86 

Disgust   .55 .57 

Happy .86   .77 

Energetic  .79   .62 

Satisfied .74   .70 

Angry  .78  .53 

Anxious  .72  .71 

Depressed  .68  .59 

Guilty  .62  .73 

Tense  .51  .40 

Note. Factor loadings < .4 are suppressed 
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Table S2. 

Factor loadings based on a principal components analysis with oblimin rotation for post-

induction VAS scales (N = 89) 

 Positive affect Negative affect Mental 

contamination 

Communality 

Urge to wash   .96 .83 

Dirtiness general   .88 .81 

Dirtiness located 

in the body 

  .80 .74 

Disgust   .48 .51 

Happy .73   .79 

Energetic  .87   .70 

Satisfied .78   .82 

Angry  .84  .63 

Anxious  .78  .66 

Depressed  .54  .58 

Guilty  .77  .69 

Tense  .66  .61 

Note. Factor loadings < .4 are suppressed 
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GENERAL DISCUSSION 
 

Recapitulation of the Research Aims 

To date, research regarding the role of response inhibition and selective 

attention in OCD is characterized by substantial heterogeneity, which demonstrates the 

need for more research on moderators explaining this heterogeneity. The current 

doctoral dissertation set out to examine three research aims in order to further clarify 

the link between selective attention, response inhibition, and OCD symptoms.  

The first aim was to investigate whether the effects of response inhibition and 

selective attention in the context of OCD were stable or context-dependent. Within 

response inhibition there has been a long standing state-trait debate. Proponents of the 

trait view argue underperformance in inhibition is an endophenotype of OCD 

(Chamberlain, Blackwell, Fineberg, Robbins, & Sahakian, 2005). In contrast, proponents 

of the state view argue that inhibition capacity can be influenced by current symptoms 

(Abramovitch, Dar, Hermesh, & Schweiger, 2012). In the context of selective attention 

and OCD there has also been discussion in the literature regarding the nature of this 

relationship. Van Bockstaele et al. (2014) and Bar-Haim, Lamy, Pergamin, Bakermans-

Kranenburg, and van Ijzendoorn (2007) argue that selective attention is a vulnerability 

factor for anxiety. However, Van Bockstaele et al. (2014) also argue that symptoms may 

influence attention as well. While there is a wealth of research on the influence of 

selective attention on OCD, there is little research on the influence of OCD symptoms 

on selective attention.  

The second aim was to examine whether the effects of response inhibition and 

selective attention in the context of OCD were general or valence-specific. The 

Attentional Control Theory (ACT; Eysenck, Derakshan, Santos, & Calvo, 2007) predicts 

that threat-related distractors will impair efficiency on tasks involving inhibition. This 

implies that underperformance on inhibition could be specific for disorder-relevant 
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stimuli compared to neutral stimuli. However, to date, there is little research on the 

valence-specificity of response inhibition. Based on the literature on OCD and selective 

attention, it is still unclear whether OCD symptoms are associated with a bias to 

negative stimuli in general or specifically to disorder-relevant stimuli. Pergamin-Hight, 

Naim, Bakermans-Kranenburg, van Ijzendoorn, and Bar-Haim (2015) found that in 

anxiety, attentional bias was specific for disorder-relevant stimuli over generally 

negative stimuli, however this meta-analysis only included four studies on OCD with 

mixed results. If an attentional bias is specific for disorder-relevant stimuli over 

generally negative stimuli, this would imply that selective attention is affected by 

previous learning and memory. 

Finally, the third aim was to investigate whether OCD symptoms were best 

predicted by single or multiple information processing biases. Muller and Roberts 

(2005) and Hirsch, Clark, and Mathews (2006) pose that information processing biases 

could interact and therefore have a greater impact on disorders than the information 

processing factors in isolation. Attentional Control Theory (Eysenck et al., 2007) poses 

that bottom-up capture and top-down control bidirectionally influence each other. 

Applied to OCD, the bottom-up system (e.g., selective attention) could interact with 

top-down control (e.g., response inhibition capacity) in the maintenance and 

development of OCD symptoms. For instance, it is plausible that selective attention 

towards threat-related stimuli in combination with difficulties in response inhibition 

after threat-related stimuli exacerbate OCD symptoms. 

 

Integration of the Main Findings 

Stable versus Context-Dependent Response Inhibition and Selective Attention 

As a first step in the investigation of whether response inhibition and selective 

attention are stable or context-dependent in the context of OCD, a meta-analysis was 

conducted on existing methods of OCD symptom inductions in chapter 2. Based on this 

meta-analysis mental contamination was found as one of the most potent induction 

procedures of OCD symptoms in nonclinical participants (Hedges’s g = 0.8). Therefore, 

in the next studies inductions based on mental contamination were used in order to 

examine the effect of current OCD symptoms.  
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In chapter 3 the influence of current symptoms was investigated in the context 

of response inhibition. In this study the performance on a stop signal task of 

participants scoring high on contamination fear (HCF) was compared to participants 

scoring low on contamination fear (LCF). The stop signal task was administered before 

and after either a neutral induction or an OCD symptom induction. If underperformance 

in response inhibition is dependent on current symptoms, we would expect 

performance to deteriorate after an OCD symptom induction compared to a neutral 

induction. Although the OCD symptom induction was largely successful, this study 

showed no effect of an OCD symptom induction on response inhibition capacity. If 

underperformance in response inhibition would be a stable trait that makes someone 

more vulnerable to develop OCD, we would expect (1) that LCF would outperform HCF, 

(2) no effect of an OCD symptom induction, and (3) that baseline response inhibition 

capacity could predict an increase in symptoms after an OCD symptom induction. 

Although there was indeed no effect of an OCD symptom induction, baseline response 

inhibition capacity did not predict an increase in symptoms after an OCD symptom 

induction. More importantly, in contrast to the view of underperformance in inhibition 

being stable in OCD, participants with subclinical levels of OCD actually marginally 

outperformed participants scoring low on OCD. This finding is contrary to meta-analyses 

that find a deficit in inhibition in OCD compared to healthy controls (Abramovitch, 

Abramowitz, & Mittelman, 2013; Shin, Lee, Kim, & Kwon, 2014; Snyder, Kaiser, Warren, 

& Heller, 2014). However, Leopold and Backenstrass (2015) showed that 

neuropsychological functioning can differ between symptom dimensions. In their meta-

analysis they found that participants from the contamination symptom dimension 

generally outperformed participants from the checking symptom dimension. Therefore, 

our choice to focus on the contamination symptom dimension could explain this 

dissonance with other results in the literature.  

In chapter 4 stability versus context-dependence was examined in selective 

attention and OCD in two studies. In the first study HCF was compared to LCF on 

selective attention towards safety and threat. If selective attention towards threat is 

stable, we would expect more selective attention in subclinical participants compared 

to participants scoring low on OCD symptoms especially to contamination-related 

stimuli. Instead, all participants showed selective attention towards contamination-
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related stimuli regardless of group. The lack of a group difference in selective attention 

is in line with other studies that did not find an association between selective attention 

and OCD symptoms (e.g., Harkness, Harris, Jones, & Vaccaro, 2009; Morein-Zamir et al., 

2013; Moritz et al., 2008; Moritz & von Mühlenen, 2008), although some other studies 

did find an association between OCD and selective attention (e.g., Amir, Najmi, & 

Morrison, 2009; Moritz, Von Muehlenen, Randjbar, Fricke, & Jelinek, 2009; Tata, 

Leibowitz, Prunty, Cameron, & Pickering, 1996). In the second study the effect of 

current OCD symptoms was examined by administering a dot probe task before and 

after an OCD symptom induction. If selective attention would be context-dependent, 

we would expect increased selective attention towards OCD-related stimuli after an 

OCD symptom induction compared to a neutral induction. Although the OCD symptom 

induction was successful, in contrast to Cohen, Lachenmeyer, and Springer (2003) who 

found decreased performance on a Stroop task after an OCD symptom induction, there 

was no effect on subsequent selective attention. If selective attention would influence 

OCD symptoms, we would expect that selective attention would be able to predict the 

increase in symptoms after an OCD symptom induction. Instead, we found no predictive 

effect of baseline selective attention on OCD symptoms after an OCD symptom 

induction.  

Conclusion. Both in response inhibition and selective attention we found no 

effect of current OCD symptoms on performance as there was no effect of an OCD 

symptom induction. Besides the absence of an effect of current symptoms, there was 

also no evidence for an association between stable selective attention or response 

inhibition and OCD symptoms. These baseline information processing factors were not 

able to predict an increase in symptoms after an induction and there was either no 

association between subclinical OCD and performance (in selective attention) or 

subclinical OCD performed better (in response inhibition). These results question the 

role of response inhibition and selective attention in OCD for subclinical OCD. 

 

General versus Content-Specific Response Inhibition and Selective Attention 

The second research aim consisted of testing whether the effects of response 

inhibition and selective attention were content-specific (i.e., only for OCD-related 

stimuli) or general. In chapter 3 the content-specificity of response inhibition was 
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investigated by administering an adapted stop signal task including neutral, negative 

and OCD-related pictures. Contrary to predictions, there was no effect of OCD-related 

stimuli, yet there was an effect of generally negative stimuli compared to neutral 

stimuli. In contrast to Verbruggen and De Houwer (2007), participants showed better 

response inhibition capacity in the context of negative stimuli compared to neutral 

stimuli. This contrast could be due to the nature of our negative stimuli. In order to be 

able to match our OCD-related and negative stimuli on arousal, our final selection of 

negative stimuli were characterized by a higher overall valence (mean valence = 3.26 

compared to valence = 2.41 in Verbruggen & De Houwer, 2007) and lower overall 

arousal (mean arousal = 4.10 compared to arousal = 6.16 in Verbruggen & De Houwer, 

2007). According to Pessoa (2009) emotional items that are relatively low in threat 

would enhance cognitive performance, while emotional items that are relatively high in 

threat, would impair cognitive performance. This could be an explanation for the 

contrast with Verbruggen and De Houwer (2007). Indeed, Pessoa, Padmala, Kenzer, and 

Bauer (2012) found that mild emotional material enhanced inhibition whereas strong 

emotional stimuli impaired inhibition capacity. The fact that we did not find an effect of 

OCD-related stimuli is partly in line with Linkovski, Kalanthroff, Henik, and Anholt (2016) 

who found no effect of OCD-related stimuli on stop signal reaction times. They did find 

an effect of OCD-related stimuli on accuracy in stopping trials. However, we did not 

analyse stopping accuracy as in our study this accuracy was artificially held around 50% 

by adapting the stop signal delay dependent on performance in order to ensure the 

calculation of valid stop signal reaction times.  

In chapter 4 the content-specificity of selective attention was investigated by 

two studies. The first study compared selective attention towards threat to selective 

attention towards safety (i.e., cleanliness). As expected, participants showed more 

selective attention towards threat compared to safety, however this effect did not 

differ for HCF or LCF. In the second study we compared selective attention towards 

OCD-related stimuli to generally negative stimuli. Only for attentional interference 

there was a significant difference between OCD-related and negative stimuli. In line 

with a meta-analysis on content-specificity of selective attention (Pergamin-Hight et al., 

2015), participants showed more interference after OCD-related stimuli compared to 

generally negative stimuli. However, this effect faded with time. Similarly, Morein-Zamir 
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et al. (2013) found selective attention towards idiosyncratic OCD-related stimuli in 

nonanxious participants.  

Conclusion. There was an effect of increased attentional interference of OCD-

related stimuli compared to generally negative stimuli. However, this effect was 

temporary and did not generalize to other measures of selective attention. Similarly, for 

response inhibition there was no significant difference in performance after OCD-

related stimuli compared to negative stimuli. Taken together, these results question the 

role of content-specificity in information processing in the context of OCD.  

 

The Effects of Combined Response Inhibition and Selective Attention 

The predictive value of combined selective attention towards threat and 

response inhibition on OCD symptoms was investigated in chapter 5. In a baseline 

session selective attention, response inhibition and OCD symptoms were assessed at 

the beginning of the semester. In order to determine the predictive value of selective 

attention and response inhibition on OCD symptoms, an OCD symptom induction was 

administered in the lab. As a more naturalistic stressor, OCD symptoms were also 

assessed during the examination period (68 to 80 days later). Response inhibition after 

OCD-related stimuli and selective attention towards OCD-related stimuli neither alone 

nor their interaction predicted OCD symptoms following the OCD symptom induction in 

the lab, after correcting for baseline symptoms and obsessive beliefs. There was also no 

significant predictive effect of these factors after correcting for baseline symptoms and 

obsessive beliefs on general OCD symptoms during the examination period. The lack of 

an association between response inhibition, selective attention and OCD is in line with 

other studies finding no such association (e.g., Bohne, Savage, Deckersbach, Keuthen, & 

Wilhelm, 2008; Harkness et al., 2009; Morein-Zamir et al., 2013; Moritz et al., 2008; 

Moritz & von Mühlenen, 2008; Rasmussen, Siev, Abramovitch, & Wilhelm, 2016). 

However, adding the interaction between response inhibition after OCD-related stimuli 

and selective attention towards OCD-related stimuli did significantly improve the 

predictive model for contamination fear OCD symptoms during the examination period 

after correcting for baseline symptoms, obsessive beliefs and the information 

processing factors in isolation. This effect was specific for the interaction between 

attentional bias variability (ABV) and response inhibition. It was only when participants 
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showed poor inhibitory functioning after OCD-related stimuli that ABV in the context of 

OCD-related stimuli prospectively predicted contamination OCD symptoms. This finding 

supports the merit of looking at interactions between information processing factors in 

the context of OCD rather than information processing factors in isolation (Hirsch et al., 

2006; Muller & Roberts, 2005). 

Conclusion. Neither response inhibition nor selective attention towards OCD-

related stimuli was able to predict OCD symptoms after a lab stressor or naturalistic 

stressor in isolation. The interaction between response inhibition and ABV in the 

context of OCD-related stimuli significantly predicted additional variance in 

contamination OCD symptoms experienced during a naturalistic stressor (i.e., 

examination period). ABV only predicted contamination OCD symptoms when response 

inhibition was poor. This finding is in line with the combined cognitive biases hypothesis 

(Hirsch et al., 2006).  

 

Implications 

Theoretical Implications 

The findings in this doctoral dissertation have several theoretical implications. 

Within theories on inhibition and OCD, our findings did not support the executive 

overload model (Abramovitch et al., 2012). This model poses that an overflow of 

obsessive thoughts consumes cognitive resources, which leads to an overload of the 

executive system and subsequent impairments in inhibition capacity. This will lead to 

fear of impulsivity when these impairments become evident for the OCD patient. In 

order to cope with the fear of impulsivity, OCD patients will increase their efforts to 

control automatic processes. This increased control of automatic processes will 

subsequently lead to fronto-striatal hyperactivation and more overflow of obsessive 

thoughts, making the vicious cycle complete. In our results we found no effects of 

induced OCD symptoms on inhibition, which we would have expected in the case of 

executive overload. This could imply that the executive overload model only applies to 

clinical OCD or executive functions other than response inhibition. However, 

Abramovitch, Shaham, Levin, Bar-Hen, and Schweiger (2015) did find decreased 

response inhibition in subclinical participants compared to participants scoring low on 

OCD. This finding suggests that effects on response inhibition are not limited to clinical 
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OCD patients. As OCD symptom severity was not a consistent moderator for 

neuropsychological performance (Abramovitch et al., 2013; Shin et al., 2014; Snyder et 

al., 2014) and in our studies we failed to find an effect of an induction of OCD symptoms 

on subsequent response inhibition performance, it is also plausible that obsessive 

thoughts do not result in an overload of the executive system as the executive overload 

theory poses.  

Other authors have considered inhibition as an endophenotype of OCD (e.g., 

Chamberlain et al., 2005). This implies that underperformance in inhibition would 

function as a genetic risk factor. In the results of this doctoral dissertation we found 

mixed evidence for this theory. On the one hand there was no effect of current 

symptoms on response inhibition. Moreover, in interaction with selective attention 

response inhibition capacity was able to predict contamination symptoms during a 

naturalistic stressor. However, in contrast to the endophenotype view, participants 

scoring high on contamination fear actually performed slightly better on response 

inhibition and response inhibition did not predict OCD symptoms when considered in 

isolation. Consequently, based on the results of this dissertation, no definitive 

conclusions can be drawn regarding the endophenotype view in OCD. 

Within selective attention Bar-Haim et al. (2007) have proposed the integrative 

model. This model includes four stages of threat processing. First, stimuli in the 

environment are evaluated pre-attentively. Then, when stimuli are labeled as a threat, 

cognitive resources are allocated to the threat stimuli. Subsequently, in a conscious 

anxious state, the context and available coping resources are assessed and the threat is 

compared with memory. After, if the stimulus is still labeled as a threat, current goals 

are interrupted and attention is focused on the treat. Anxiety disorders can stem from 

abnormalities in processing at these different stages (Bar-Haim et al., 2007). The finding 

that attentional interference was larger for idiosyncratic OCD-related stimuli compared 

to generally negative stimuli in the first dot probe task in chapter 4 provides some 

evidence for the role of memory in selective attention, as suggested by the integrative 

model. Without memory such a distinction would be unlikely. However, this effect was 

not replicated for other measures of selective attention. There was also little evidence 

for selective attention as a vulnerability factor for OCD. Selective attention by itself did 

not predict OCD symptoms in any study and there was no difference in selective 
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attention between participants scoring high on contamination fear and participants 

scoring low on contamination fear. Moreover, the integrative model was based on 

findings on attentional bias in anxiety. Yet, in this dissertation no effects of attentional 

bias were found in the context of OCD. In contrast, attentional bias variability was able 

to predict contamination fear during a naturalistic stressor in interaction with response 

inhibition. This suggests that selective attention in OCD is not a stable trait, but rather a 

dynamic process. Considered as a dynamic process, there may be a role for selective 

attention as a vulnerability factor in OCD, especially in interaction with other 

information processing factors.  

Van Bockstaele et al. (2014) have proposed a bidirectional model in which 

attentional bias affects anxiety and anxiety can also affect attentional bias. Based on 

the results of this dissertation we did not find evidence for an effect of OCD symptoms 

on attentional bias. This suggests that the role of selective attention in OCD could be 

qualitatively different from anxiety.  

ACT (Eysenck et al., 2007) takes the interaction between selective attention and 

inhibition into account. ACT poses there is a difference between bottom-up capture, 

which is influenced by internal and external threatening stimuli (e.g., obsessive 

thoughts or threat-related stimuli) and top-down control, which is influenced by goals, 

expectations and knowledge (Corbetta & Shulman, 2002). Selective attention plays a 

pivotal role in bottom-up capture and inhibition is one of the main functions involved in 

top-down control. Bottom-up capture and top-down control influence each other 

bidirectionally. For instance, bottom-up capture decreases top-down control and 

decreased top-down control is more susceptible to the influence of bottom-up capture. 

These effects should be most evident under stressful conditions. Due to compensation 

strategies, effects of decreased top-down control will be most evident on performance 

efficiency rather than the quality of performance. ACT implies that the presence of 

current OCD symptoms would enhance selective attention towards OCD-related stimuli 

and decrease inhibition capacity. It also suggests that underperformance in inhibition 

could be specific for threat-related stimuli. Moreover, ACT implies an interaction 

between selective attention and inhibition in which selective attention towards threat 

would be particularly harmful for anxiety in the context of poor inhibition. The current 

dissertation found mixed evidence for the application of ACT to OCD. On the one hand, 
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current OCD symptoms neither affected selective attention towards OCD-related 

stimuli nor response inhibition capacity. Furthermore, there was no effect of including 

OCD-related stimuli in a task assessing response inhibition. On the other hand, the 

interaction between attentional bias variability and response inhibition did predict 

contamination OCD symptoms during a natural stressor. Based on these mixed findings, 

no definitive conclusions can be drawn on the applicability of ACT to OCD.  

 

Clinical Implications 

To some extent it is not surprising that there is only an effect on OCD symptoms 

when both response inhibition capacity and attentional bias variability in the context of 

OCD-related stimuli are affected. Many OCD patients try to divert their attention away 

from their triggers, but if there is little control over attention and attention is 

repeatedly focused on different triggers, this would provide ample opportunity for 

failures to inhibit compulsions. This vicious cycle would be broken if patients could exert 

attentional or inhibitory control and therefore it would only be problematic when both 

are impaired simultaneously. 

However, it is important to note that the effect of the interaction between 

response inhibition and selective attention was statistically significant yet small: The 

model with the interaction only explained 3.4% of the additional variance. This raises an 

important and critical question: Is this effect clinically significant? Based on the current 

results this is a difficult question to answer. We showed that the interaction between 

response inhibition and ABV was stronger than the effect of obsessive beliefs in the 

prediction of contamination fear during an ecological stressor. Obsessive beliefs had 

little predictive value for OCD symptoms, yet targeting these beliefs has proved 

effective in treatment (e.g., Ougrin, 2011; Rosa-Alcazar, Sanchez-Meca, Gomez-Conesa, 

& Marin-Martinez, 2008). This illustrates that showing that a particular factor can 

predict symptoms, does not provide information on the presence or size of the 

reversed effect: the effect of simultaneously decreasing ABV and improving response 

inhibition on subsequent OCD symptoms. In this line of reasoning, it would be 

necessary to test whether a computerized training to simultaneously address ABV and 

response inhibition could have an effect on OCD symptoms. Moreover, even if such 

training would prove to have merit, it would still need to be investigated if and how this 
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could optimize treatments. For instance, what is the effect of a standalone training 

compared to waitlist or other effective treatments? Also the study of the potential 

benefits of adding this training to current treatments would be an important step 

forward, in which it is possible that for instance Cognitive Behavior Therapy (CBT) and 

computerized training would interact and thereby accelerate beneficial treatment 

results. So far research on training cognitive functions in OCD has been mixed. For 

instance, Najmi and Amir (2010) showed that training aimed to reduce attentional bias 

subsequently increased approach behavior to feared stimuli in subclinical 

contamination OCD, suggesting that computerized training could accelerate beneficial 

treatment results in exposure therapy. However, other trainings have been less 

successful. For instance, Calkins and Otto (2013) found no effects of a cognitive control 

training of three sessions on OCD symptoms. Moreover, Grisham, Becker, Williams, 

Whitton, and Makkar (2014) found no effects on OCD symptoms with a single session 

interpretation bias modification training in a subclinical sample. Amir, Kuckertz, Najmi, 

and Conley (2015) investigated the utility of a combination of self-directed exposure 

and response prevention with three sessions of attention bias modification, attention 

control training, interpretation bias modification, and working memory training. They 

found that only interpretation bias modification and attentional control training 

resulted in a significant reduction in OCD symptoms. Since chapter 5 showed that 

information processing factors can interact, it would be interesting for future research 

to investigate whether these effects might be enhanced by training multiple 

information processing factors and cognitive functions simultaneously.  

To conclude, the current results provide a more fine-grained understanding of 

the mechanisms underlying OCD, however more research is needed in order to draw 

conclusions regarding the potential of computerized training of response inhibition and 

selective attention as a possible standalone or add-on to current treatments.  

 

Strengths and Limitations 

The current doctoral dissertation is characterized by several strengths. First, the 

current studies were among the first to systematically examine the effects of current 

OCD symptoms on response inhibition and selective attention and the effect of 

interacting response inhibition and selective attention on OCD symptoms using OCD-
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related stimuli. Second, a strength of the current studies was that selective attention 

was conceptualized both as a stable process (i.e., attentional bias and interference) and 

a dynamic process in time (i.e., attentional bias variability). While attentional bias and 

interference scores have often been criticized for their low reliability, attentional bias 

variability has shown good to excellent reliability (Rodebaugh et al., 2016; Zvielli, 

Bernstein, & Koster, 2015). Finally, another strength of the current studies was that 

chapters 4 and 5 used a procedure to enhance the personal relevance of OCD-related 

stimuli for participants (Muller & Roberts, 2005). Even within symptom dimensions OCD 

patients show substantial heterogeneity in their triggers (Hermans, Martens, De Cort, 

Pieters, & Eelen, 2003). The Obsessive-Compulsive Cognition Working Group (OCCWG, 

1997) identified this heterogeneity as one of the main obstacles for the study of 

selective attention in OCD. Since OCD symptoms are likely dimensional rather than 

categorical (Abramowitz et al., 2014), it is plausible that subclinical or normal 

participants will also respond to specific OCD-related triggers and not to other OCD-

related triggers. Therefore, enhancing the personal relevance of the stimuli is an 

important methodological aspect in OCD research.  

The studies in this doctoral dissertation are also characterized by several 

limitations. First, the empirical studies were all based on subclinical or healthy 

participants and may not generalize to clinical OCD. However, this population was well-

suited for research on the mechanisms of OCD as OCD symptoms are dimensional 

rather than categorical, phenomenologically similar in non-clinical and clinical 

populations, and have similar etiological and maintenance factors in clinical and non-

clinical populations (Abramowitz et al., 2014). Second, this doctoral dissertation only 

used mental contamination based inductions in order to investigate the effect of OCD 

symptoms on information processing, yet OCD symptoms evoked by mental 

contamination could be qualitatively different from other OCD symptoms and may have 

different effects on information processing. For instance, Leopold and Backenstrass 

(2015) showed that neuropsychological functioning can differ between symptom 

dimensions in OCD. Third, since OCD-related pictures can evoke OCD symptoms (De 

Putter, Van Yper, & Koster, 2017) it is possible that the computer tasks including these 

pictures did not only assess the effect of disorder-relevant pictures on response 

inhibition and selective attention but also the effect of current OCD symptoms. 
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However, the mental contamination induction was a more potent induction (De Putter 

et al., 2017) and this induction had no effect on subsequent performance. Therefore it 

is unlikely that there was an effect of the valence of the stimuli in the task due to 

evoked OCD symptoms. Finally, the nature of the OCD symptom induction was 

independent of the information processing tasks. Here it would be useful to match the 

OCD symptom induction more closely to the stimuli used in the information processing 

tasks so that the evoked symptoms are more relevant to the task at hand.  

 

Directions for Future Research 

Based on this doctoral dissertation several suggestions can be made for future 

research. First, in order to draw definitive conclusions on the role of current OCD 

symptoms on selective attention and response inhibition, more research is necessary 

with different kinds OCD symptom inductions. This would further elucidate if and 

specifically which symptoms (dimensions) affect information processing. In this line of 

research, it would also be interesting to compare the effects of evoked symptoms on 

information processing factors between subclinical or healthy to clinical OCD, as it is 

possible that evoked symptoms are not strong enough in healthy or subclinical 

participants in order to affect information processing. However, here it is important 

that the symptom provocation is potent yet manageable and in accordance with ethical 

standards.  

Second, in order to further investigate valence-specific effects in information 

processing in OCD, it would be useful to investigate the effect of idiosyncratically 

selected pictures taken of their specific triggers in information processing tasks in 

clinical OCD patients compared to generally negative pictures that are not related to 

their OCD and neutral pictures.  

Moreover, as chapter 5 was one of the first studies investigating interacting 

effects between information processing variables in OCD, more research on the effect 

of interacting information processing factors and cognitive factors on OCD would be an 

important step forward. For instance, it would be interesting to investigate whether this 

effect generalizes to clinical OCD over different follow-up periods and whether 

interacting information processing factors can not only be used in order to predict OCD 

symptoms in the context of life events, but also whether these interacting information 
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processing factors can predict response to specific treatments. To date, research on 

whether information processing factors predict treatment response have not taken into 

account interactions between these factors (e.g., Braga et al., 2016; D'Alcante et al., 

2012). If for instance the interaction between response inhibition and selective 

attention would predict poor response to CBT, a next step would be to investigate 

whether a training of these factors could increase treatment response. Furthermore, 

meta-analyses have implicated other information processing factors in OCD, such as set 

shifting and visuospatial working memory (Abramovitch et al., 2013; Shin et al., 2014; 

Snyder et al., 2014). A large scale investigation of the effect of multiple information 

processing factors implicated in OCD and their interactions on OCD symptoms would be 

crucial in order to expand the investigation of the combined cognitive biases hypothesis 

(Hirsch et al., 2006) in OCD. Here it could also be interesting to see whether there are 

any effects of an interaction between obsessive beliefs and information processing 

factors on OCD symptoms. For instance, the belief that it is important to control one’s 

thoughts could be particularly harmful for someone with low cognitive control. The 

effect of beliefs about the need to control thoughts and response inhibition on the 

frequency and distress of intrusions during a thought suppression task in OCD patients 

was investigated by Grisham and Williams (2013). They found that beliefs about the 

need to control thoughts uniquely predicted intrusions, yet they did not investigate the 

effects of an interaction between response inhibition and beliefs about the need to 

control thoughts. In line with the findings of chapter 5, response inhibition did not 

uniquely predict intrusions.  

Relatedly, as discussed in the clinical implications, since the interaction between 

OCD-related response inhibition and selective attention predicted symptoms during a 

stressful time period, it would be interesting to see whether a training of response 

inhibition and selective attention in the context of OCD-related stimuli could protect 

against the negative influence of stress and enhance or accelerate treatment results in 

OCD.  
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Final Conclusion 

Due to mixed findings in the literature the role of response inhibition and 

selective attention in the context of OCD has been unclear. The current doctoral 

dissertation further examined the role of these factors in OCD with three research aims.  

The first aim was to investigate whether the effects of response inhibition and 

selective attention in the context of OCD were stable or dependent on the experience 

of current OCD symptoms. In contrast to ACT (Eysenck et al., 2007), the executive 

overload model (Abramovitch et al., 2012) and Van Bockstaele et al. (2014), we found 

no evidence for an influence of current OCD symptoms on response inhibition capacity 

or selective attention. Moreover, in contrast to the endophenotype view in response 

inhibition (e.g., Chamberlain et al., 2005) and the integrative model (Bar-Haim et al., 

2007), there was also no association between stable selective attention and response 

inhibition on the one hand and OCD symptomatology on the other hand. Therefore, 

based on the current results, it is uncertain whether response inhibition and selective 

attention in isolation play a role in subclinical OCD. 

The second aim was to investigate whether the effects of response inhibition 

and selective attention were general or specific to OCD-related content. Although there 

was more attentional interference of OCD-related stimuli compared to generally 

negative stimuli, this effect was only temporary and was not applicable to other 

measures of selective attention. Also in response inhibition there was no effect of OCD-

related stimuli compared to generally negative stimuli. Therefore, based on the current 

results, there might not be an effect of content-specificity in the context of OCD. 

However, further research is necessary to draw definitive conclusions regarding 

content-specificity in OCD. 

Finally, in accordance with Muller and Roberts (2005) and the combined 

cognitive biases hypothesis of Hirsch et al. (2006), in the last research aim we 

investigated whether OCD symptoms were best predicted by single or multiple 

information processing factors. Here we found no predictive effect of response 

inhibition or selective attention on OCD symptoms in isolation. There was also no effect 

of an interaction between response inhibition and selective attention on OCD 

symptoms after an OCD symptom induction in the lab. However, in line with the 

combined cognitive biases hypothesis (Hirsch et al., 2006) and ACT (Eysenck et al., 



CHAPTER 6 

 

 

196 

2007), there was an effect of the interaction between response inhibition and selective 

attention in the context of contamination related stimuli on the prediction of 

contamination OCD symptoms experienced during a naturalistic stressor. Attentional 

bias variability was only able to predict contamination OCD symptoms during the 

naturalistic stressor when response inhibition was poor. This finding highlights the 

importance of looking at interactions between information processing factors in order 

to improve our understanding of OCD.  
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----------------------------------------------------------- 
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interpreted. Specify: ...  

  - [ ] other files. Specify: ... 

 

* On which platform are these other files stored?  

  - [X] individual PC 

  - [ ] research group file server 

  - [X] other: USB     

 

* Who has direct access to these other files (i.e., without intervention of another 

person)?  

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ...     

 

4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

 

% Data Storage Fact Sheet  

% Name/identifier study: The effects of obsessive-compulsive symptoms and disorder-

relevant stimuli on the dynamics of selective attention 

% Author: Laura de Putter 

% Date: 30/03/2017 

 

1. Contact 



DATA STORAGE FACT SHEETS 

 

206 

=========================================================== 

1a. Main researcher 

----------------------------------------------------------- 

- name: Laura M. S. de Putter 

- address: Henri Dunantlaan 2, B-9000 Ghent 
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----------------------------------------------------------- 

* Have the raw data been stored by the main researcher? [X] YES / [ ] NO 
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  - [ ] research group file server 
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----------------------------------------------------------- 
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  - [X] file(s) containing processed data. Specify: SPSS .sav data and Excel .xlsx files 

  - [X] file(s) containing analyses. Specify: SPSS .spv files 

  - [X] files(s) containing information about informed consent: scanned informed 

consents .pdf files 

  - [X] a file specifying legal and ethical provisions: Ethical approval in .pdf files 

  - [ ] file(s) that describe the content of the stored files and how this content should be 
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person)?  

  - [X] main researcher 

  - [X] responsible ZAP 
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4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 
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3a. Raw data 

----------------------------------------------------------- 
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  - [X] other (specify): USB 

 

* Who has direct access to the raw data (i.e., without intervention of another person)? 
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  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ... 

    

3b. Other files 

----------------------------------------------------------- 

* Which other files have been stored? 

- [X] file(s) describing the transition from raw data to reported results. Specify: SPSS .spv 

and Excel .xlsx files 

  - [X] file(s) containing processed data. Specify: SPSS .sav data and Excel .xlsx files 

  - [X] file(s) containing analyses. Specify: SPSS .spv files 

  - [X] files(s) containing information about informed consent: scanned informed 

consents .pdf files 

  - [X] a file specifying legal and ethical provisions: Ethical approval in .pdf files 

  - [ ] file(s) that describe the content of the stored files and how this content should be 

interpreted. Specify: ...  

  - [ ] other files. Specify: ... 

   

* On which platform are these other files stored?  

  - [X] individual PC 

  - [ ] research group file server 

  - [X] other: ...     

 

* Who has direct access to these other files (i.e., without intervention of another 

person)?  

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ...     
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4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO 

 

    

% Data Storage Fact Sheet  

% Name/identifier study: Can selective attention and inhibition capacity (interactively) 

predict future OCD symptoms? A prospective study 

% Author: Laura de Putter 

% Date: 30/03/2017 

 

1. Contact 

=========================================================== 

1a. Main researcher 

----------------------------------------------------------- 

- name: Laura M. S. de Putter 

- address: Henri Dunantlaan 2, B-9000 Ghent 

- e-mail: Laura.deputter@ugent.be 

 

1b. Responsible ZAP (if different from the main researcher) 

----------------------------------------------------------- 

- name: Ernst H. W. Koster 

- address: Henri Dunantlaan 2, B-9000 Ghent 

- e-mail: Ernst.Koster@ugent.be 

 

If a response is not received when using the above contact details, please send an email 

to data.pp@ugent.be or contact Data Management, Faculty of Psychology and 

Educational Sciences, Henri Dunantlaan 2, 9000 Ghent, Belgium. 

 

2. Information about the datasets to which this sheet applies  

=========================================================== 
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* Reference of the publication in which the datasets are reported: De Putter, L. M. S., & 

Koster, E. H. W. (2017). Can selective attention and inhibition capacity (interactively) 

predict future OCD symptoms? A prospective study. Manuscript submitted for 

publication. 

 

* Which datasets in that publication does this sheet apply to?: the sheet applies to all 

the data used in the publication 

 

3. Information about the files that have been stored 

=========================================================== 

3a. Raw data 

----------------------------------------------------------- 

 

* Have the raw data been stored by the main researcher? [X] YES / [ ] NO 

If NO, please justify: 

 

* On which platform are the raw data stored? 

  - [X] researcher PC 

  - [ ] research group file server 

  - [X] other (specify): USB 

 

* Who has direct access to the raw data (i.e., without intervention of another person)? 

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ... 

    

3b. Other files 

----------------------------------------------------------- 

* Which other files have been stored? 
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  - [X] file(s) describing the transition from raw data to reported results. Specify: SPSS 

.spv and SPSS .sps files, Excel .xlsx files 

  - [X] file(s) containing processed data. Specify: SPSS .sav data and Excel .xlsx files 

  - [X] file(s) containing analyses. Specify: SPSS .spv files 

  - [X] files(s) containing information about informed consent: scanned informed 

consents .pdf files 

  - [X] a file specifying legal and ethical provisions: Ethical approval in .pdf files 

  - [ ] file(s) that describe the content of the stored files and how this content should be 

interpreted. Specify: ...  

  - [ ] other files. Specify: ... 

 

    * On which platform are these other files stored?  

  - [X] individual PC 

  - [ ] research group file server 

  - [X] other: USB     

 

* Who has direct access to these other files (i.e., without intervention of another 

person)?  

  - [X] main researcher 

  - [X] responsible ZAP 

  - [ ] all members of the research group 

  - [ ] all members of UGent 

  - [ ] other (specify): ...     

 

4. Reproduction  

=========================================================== 

* Have the results been reproduced independently?: [ ] YES / [X] NO    
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NEDERLANDSTALIGE SAMENVATTING 

 

 

Mensen met een obsessief-compulsieve stoornis (OCS) hebben last van 

obsessies en/of compulsies. Obsessies zijn intrusieve en recidiverende gedachten, 

impulsen of voorstellingen. Ze worden vaak geneutraliseerd door middel van 

compulsies. Compulsies zijn geritualiseerde, repetitieve gedragingen (bijv. controleren 

of handen wassen) of psychische activiteiten (bijv. tellen of bidden) bedoeld om angst 

te verminderen en/of een gevreesde gebeurtenis te voorkomen. Deze obsessies en 

compulsies nemen minstens een uur per dag in beslag, veroorzaken significant lijden en 

problemen in het sociaal functioneren en/of op het werk (American Psychiatric 

Association, 2013; Ruscio, Stein, Chiu, & Kessler, 2010). Een kwart van de populatie 

ervaart tijdens zijn leven obsessies of compulsies, terwijl tussen de 2.3% tot 3.5% van 

de populatie tijdens zijn leven voldoet aan een klinische obsessief-compulsieve stoornis 

(Angst et al., 2004; Ruscio et al., 2010). Rachman en de Silva (1978) toonden aan dat 

gezonde proefpersonen gelijkaardige intrusieve gedachten ervaren als klinische OCS 

patiënten. OCS ontstaat vaak voor de leeftijd van 20 jaar en komt meer voor bij 

vrouwen dan bij mannen (Angst et al., 2004; Ruscio et al., 2010). Er bestaan 

verschillende effectieve behandelingen voor OCS (zie Skapinakis et al., 2016). Er is 

echter maar 41.7% die na behandeling in remissie is (Farris, McLean, Van Meter, 

Simpson, & Foa, 2013). Om bestaande behandelingen te kunnen verbeteren is er meer 

kennis nodig over de mechanismen onderliggend aan OCS.  

Men onderscheidt vaak de volgende symptoomdimensies in OCS (Bloch, 

Landeros-Weisenberger, Rosario, Pittenger, & Leckman, 2008): (1) Obsessies over 

symmetrie welke geneutraliseerd worden a.d.h.v. herhalen, ordenen en tellen. 

Compulsies bij deze symptoomdimensie worden vaak gedreven vanuit een not-just-

right gevoel, het gevoel dat iets niet helemaal klopt, in plaats van angst (McKay et al., 

2004). (2) Agressieve, seksuele, religieuze of somatische obsessies welke 

geneutraliseerd worden a.d.h.v. controleren. Salkovskis (1985) en Rachman (1997, 

1998) stellen dat de drang om te controleren voortkomt uit de overtuiging dat 

patiënten verantwoordelijk zijn voor hun gedachten en diens mogelijke consequenties. 

Deze consequenties kunnen zowel betrekking hebben op de realiteit (bijv. als iemand 
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een beeld heeft dat hij iemand neersteekt, is hij bang dat hij dit enkel door die gedachte 

echt zal doen) of op hun morele karakter (bijv. het feit dat iemand een beeld heeft dat 

hij iemand neersteekt, betekent dat hij moreel een slecht persoon is). (3) Obsessies 

over besmetting welke geneutraliseerd worden a.d.h.v. schoonmaken of wassen. Het 

kan hierbij zowel gaan over de angst om zelf besmet te worden als om iemand anders 

te besmetten (Markarian et al., 2010). Deze symptoomdimensie is één van de meest 

voorkomende symptoomdimensies bij OCS (Ball, Baer, & Otto, 1996). De 

symptoomdimensies worden gekenmerkt door verschillende neurale substraten, 

comorbiditeit, genetische transmissie, behandeluitkomst, en neuropsychologisch 

functioneren (Mataix-Cols, do Rosario-Campos, & Leckman, 2005). Leopold en 

Backenstrass (2015) toonden bijvoorbeeld aan dat de patiënten met smetvrees beter 

presteren op de meeste cognitieve taken dan patiënten met controledwang. In dit 

proefschrift zal de focus liggen op de symptoomdimensie van smetvrees.  

 

Executief Functioneren bij OCS 

Er zijn veel tegenstrijdige resultaten in de literatuur over executief functioneren 

bij OCS (Abramovitch, Abramowitz, & Mittelman, 2013). Verschillende meta-analyses 

rapporteren significante verschillen tussen OCS patiënten en gezonde proefpersonen in 

o.a. inhibitie, verbaal werkgeheugen, visuospatiaal werkgeheugen, planning, 

verwerkingssnelheid en aandacht (Abramovitch et al., 2013; Shin, Lee, Kim, & Kwon, 

2014; Snyder, Kaiser, Warren, & Heller, 2014). Tot nu toe heeft onderzoek nauwelijks 

moderatoren gevonden om deze heterogeniteit in de literatuur te verklaren 

(Abramovitch et al., 2013; Shin et al., 2014; Snyder et al., 2014).  

Vanwege het repetitief karakter van obsessies en compulsies is inhibitie van 

belang bij OCS (Chamberlain, Blackwell, Fineberg, Robbins, & Sahakian, 2005). Er zijn 

vier verschillende types inhibitie (Nigg, 2000): (1) Interferentiecontrole, deze voorkomt 

afleiding door andere stimuli. (2) Cognitieve inhibitie, deze onderdrukt irrelevante 

informatie uit het werkgeheugen. (3) Responsinhibitie, het vermogen om een reeds 

voorbereide respons alsnog te onderdrukken (Logan, 1994). (4) Oculomotorische 

inhibitie, het vermogen om reflexieve oogbewegingen te onderdrukken. Friedman en 

Miyake (2004) toonden aan dat interferentiecontrole, responsinhibitie en 

oculomotorische inhibitie deel zijn van hetzelfde latente construct.  
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In dit proefschrift zal de focus liggen op responsinhibitie. Responsinhibitie wordt 

vaak gemeten a.d.h.v. een stopsignaaltaak. Bij een stopsignaaltaak dienen 

proefpersonen te reageren op verschillende targets (bijv. een @ teken). Bij 25% tot 30% 

van de trials hoort men echter een stop signaal. Bij het horen van dit stopsignaal dient 

men de reactie op de target te onderdrukken. Er is reeds veel onderzoek verricht naar 

het verband tussen responsinhibitie en OCS. Hierbij zijn er zowel studies die zwakkere 

responsinhibitie vinden bij patiënten met OCS (bijv. Abramovitch, Dar, Schweiger, & 

Hermesh, 2011; Menzies et al., 2007) als studies die gelijkaardige prestaties vinden op 

taken met responsinhibitie (Bohne, Savage, Deckersbach, Keuthen, & Wilhelm, 2008; 

Krishna et al., 2011). Daarnaast bestaan er verschillende visies op het verband tussen 

OCS en inhibitie. Chamberlain et al. (2005) gaan er van uit dat OCS symptomen 

voortkomen uit een beperking in inhibitie. Beperkte inhibitie zou dus een endofenotype 

van OCS zou zijn. Een endofenotype is een waarneembare component die een 

ziektebeeld verbindt aan zijn distale genotype (Gottesman & Gould, 2003). Een 

endofenotype is dus een marker voor een genetisch risico voor een ziektebeeld en 

wordt niet beïnvloed door het ervaren van symptomen. Daarentegen stellen 

Abramovitch, Dar, Hermesh, en Schweiger (2012) problemen met inhibitie voor als een 

epifenomeen van OCS symptomen. In het executive overload model stelt men dat OCS 

patiënten de neiging hebben om continu automatische processen te controleren (bijv. 

besluiten wanneer te stoppen met handen wassen). Deze controle veroorzaakt een 

toename aan obsessieve gedachten en hyperactiviteit in de fronto-striatale regio in het 

brein. Deze obsessieve gedachten nemen cognitieve capaciteit in beslag, wat 

vervolgens leidt tot een overbelasting van de executieve functies. Dit leidt vervolgens 

tot zwakkere prestaties op taken waarvoor executieve functies nodig zijn (bijv. 

inhibitie). Wanneer de patiënt zich bewust wordt van deze beperkingen (bijv. door te 

laat op afspraken te komen), leidt dit tot angst voor impulsief te zijn en vervolgens tot 

verdere pogingen om automatische processen te controleren. Op deze manier ontstaat 

er een vicieuze cirkel waarbij deze verdere pogingen tot controle leiden tot meer 

obsessieve gedachten, een hogere overbelasting van executieve functies en dus meer 

beperkingen in executieve functies.  

Een ander probleem binnen de literatuur over OCS en inhibitie is dat er zelden 

rekening werd gehouden met een mogelijk effect van OCS-gerelateerde stimuli in 
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problemen met inhibitie. Patiënten met OCS hebben bijvoorbeeld moeite met het 

inhiberen van compulsies (bijv. handen wassen) bij specifieke stimuli (bijv. in het bijzijn 

van een familielid dat ze zouden kunnen besmetten), maar geen moeite om deze 

handelingen te inhiberen in andere situaties (bijv. in het bijzijn van een hond; Linkovski, 

Kalanthroff, Henik, & Anholt, 2016).  

 

Selectieve aandacht bij OCS 

Een tweede factor die regelmatig genoemd wordt als een van de mechanismen 

die bijdraagt tot het ontstaan en in stand houden van OCS is selectieve aandacht (Bar-

Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van IJzendoorn, 2007; Muller & 

Roberts, 2005). Bij selectieve aandacht richt men vooral de aandacht op bedreigende 

stimuli in plaats van op neutrale stimuli. De rol van selectieve aandacht bij OCS is enkel 

uitgewerkt in bredere theorieën over selectieve aandacht en angst. Bar-Haim et al. 

(2007) voerden een meta-analyse uit en ontwikkelden het integratieve model over 

selectieve aandacht bij angst. In dit model zijn er vier stadia van verwerking van 

bedreigende informatie. In het eerste stadium wordt een stimulus in de omgeving 

automatisch geëvalueerd. Indien een stimulus beoordeeld worden als potentieel 

gevaarlijk, worden cognitieve voorzieningen toegewezen aan deze stimulus in het 

tweede stadium van verwerking. Dit leidt tot een interruptie van waar men op dat 

moment mee bezig is en een toestand van bewuste angst. In het derde stadium worden 

de context van de bedreiging en de beschikbare voorzieningen om met de bedreiging 

om te gaan beoordeeld. Ook wordt de bedreiging vergeleken met vorige leerervaringen 

in het geheugen. Ten slotte, als de stimulus nog steeds gezien wordt als een bedreiging, 

worden de huidige doelen onderbroken en zal in het laatste stadium de aandacht 

bewust gericht worden op de bedreiging. Bar-Haim et al. (2007) stellen dat 

angststoornissen ontstaan door afwijkingen in de verwerking van deze verschillende 

stadia. In hun meta-analyse vonden ze geen significante verschillen tussen de effecten 

van selectieve aandacht bij OCS en bij angststoornissen, wat impliceert dat deze theorie 

ook toegepast kan worden op OCS.  

Van Bockstaele et al. (2014) onderzochten de empirische evidentie voor een 

causaal verband van selectieve aandacht naar angst. Net zoals Bar-Haim et al. (2007), 

concludeerden zij dat selectieve aandacht een kwetsbaarheidsfactor is voor angst. 
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Studies tonen immers aan dat een verandering in selectieve aandacht een invloed heeft 

op kwetsbaarheid voor stress (bijv. Verhaak, Smeenk, van Minnen, & Kraaimaat, 2004). 

Zij vonden echter ook evidentie voor het omgekeerde verband, namelijk dat 

symptomen een invloed kunnen hebben op selectieve aandacht. Zo vonden Foa en 

McNally (1986) dat OCS patiënten minder aandachtsbias voor bedreiging vertoonden na 

succesvolle behandeling met exposure.  

Hoewel er inderdaad studies zijn die een aandachtsbias vinden voor OCS-

gerelateerde stimuli in subklinische en klinische OCS personen (bijv. Amir, Najmi, & 

Morrison, 2009; Lavy, Van Oppen, & Van Den Hout, 1994; Moritz, Von Muehlenen, 

Randjbar, Fricke, & Jelinek, 2009; Tata, Leibowitz, Prunty, Cameron, & Pickering, 1996), 

zijn er ook studies die dit verband niet vinden (bijv. Harkness, Harris, Jones, & Vaccaro, 

2009; Morein-Zamir et al., 2013; Moritz et al., 2008; Moritz & von Mühlenen, 2008). Op 

basis van de contrasterende bevindingen bij OCS besloten Summerfeldt en Endler 

(1998) dat er, in tegenstelling tot angststoornissen, geen evidentie is voor een 

aandachtsbias bij OCS. Bar-Haim et al. (2007) vonden echter geen significant verschil 

tussen OCS en angststoornissen in selectieve aandacht. Op basis van het huidige 

onderzoek is de aard van het verband tussen OCS en selectieve aandacht dus nog 

onduidelijk. Najmi en Amir (2010) vonden dat het verminderen van een aandachtsbias 

in subklinische OCS proefpersonen met smetvrees, leidde tot meer toenaderingsgedrag 

naar besmette stimuli. Dit impliceert dat een aandachtsbias wel degelijk een effect kan 

hebben op OCS symptomen.  

Een andere vraag binnen de literatuur over selectieve aandacht bij OCS is in 

welke mate een aandachtsbias specifiek is voor OCS-gerelateerde stimuli of negatieve 

stimuli in het algemeen. Pergamin-Hight, Naim, Bakermans-Kranenburg, van 

IJzendoorn, en Bar-Haim (2015) voerden een meta-analyse uit om de 

valentiespecificiteit van een aandachtsbias bij angst te onderzoeken. Ze vonden dat een 

aandachtsbias specifiek was voor stoornis-gerelateerde stimuli. Dit impliceert dat 

selectieve aandacht beïnvloed wordt door leerervaringen. Ze vonden geen significant 

verschil in het type angststoornis in dit verband (post-traumatische stress stoornis, 

paniekstoornis, sociale angst stoornis en OCS). Deze meta-analyse bevatte echter maar 

vier studies met OCS en van deze studies was er maar één die een significant 
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valentiespecifiek effect vond. Er is dus meer onderzoek nodig naar valentiespecificiteit 

van selectieve aandacht bij OCS.  

Selectieve aandacht wordt vaak gemeten a.d.h.v. een dot probe taak. Bij een dot 

probe taak worden twee foto’s gepresenteerd, een boven en een onder een 

fixatiekruis. Deze foto’s kunnen bestaan uit twee neutrale foto’s of een bedreigende 

foto en een neutrale foto. Na de foto’s verschijnt er een stip op de locatie van één van 

de twee plaatsen waar voorheen de foto’s gepresenteerd werden. Selectieve aandacht 

wordt vervolgens geoperationaliseerd met verschillende maten. De meest gebruikte 

maat is de aandachtsbias score, de mate waarin aandacht meer wordt gefocust op 

bedreigende foto’s dan op neutrale foto’s. Een andere maat is aandachtsverstoring, 

deze peilt naar de mate waarin bedreigende foto’s de aandacht verstoren. Bij de 

ontwikkeling van deze maten ging men ervan uit dat selectieve aandacht relatief stabiel 

was over de tijd heen. Sindsdien hebben echter verschillende onderzoeken aangetoond 

dat er problemen zijn met de betrouwbaarheid van deze maten. Dit impliceert dat 

selectieve aandacht eerder een dynamisch proces is in plaats van een stabiele trek 

(Rodebaugh et al., 2016). Op basis van deze conceptualisatie zijn maten ontwikkeld op 

trialniveau voor selectieve aandacht. Een van deze maten is de variabiliteit in 

aandachtsbias. Bradley et al. (2016) vonden bijvoorbeeld dat er geen effect was van 

OCS symptomen op stabiele maten van selectieve aandacht, maar OCS symptomen 

voorspelden wel dynamische selectieve aandacht, namelijk de neiging om herhaald 

opnieuw de aandacht te richten op OCS-gerelateerde stimuli. Op dit moment is er nog 

weinig onderzoek naar selectieve aandacht als een dynamisch proces bij OCS.  

 

Interacties tussen Informatieverwerkingsfactoren 

Tot op heden ging onderzoek vooral uit van individuele informatieverwerkings-

factoren. Informatieverwerkingsfactoren zouden echter ook kunnen interageren bij het 

ontstaan en in stand houden van OCS symptomen (Hirsch, Clark, & Mathews, 2006; 

Muller & Roberts, 2005). De aandachtscontroletheorie is een theorie die interacties 

tussen informatieverwerkingsfactoren in rekening brengt (Eysenck, Derakshan, Santos, 

& Calvo, 2007). In deze theorie onderscheidt men bottom-up en top-down controle 

over aandacht. Bottom-up controle wordt gedreven door saillante of bedreigende 

interne (bijv. intrusieve gedachten) of externe (bijv. beangstigende foto’s) stimuli. Top-
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down controle wordt gestuurd door doelen, verwachtingen en kennis (Corbetta & 

Shulman, 2002). Een van de belangrijkste functies voor top-down controle is inhibitie. 

Bottom-up controle en top-down controle concurreren met elkaar voor 

werkgeheugencapaciteit. Bij verhoogde bottom-up controle daalt dus de top-down 

controle, welke nodig is om cognitieve taken goed uit te voeren. Aan de andere kant 

zijn mensen met betere inhibitiecapaciteit minder vatbaar voor bottom-up controle.  

Verder maakt de aandachtscontroletheorie een onderscheid tussen de 

effectiviteit en de efficiëntie van prestatie. De effectiviteit verwijst naar de kwaliteit van 

de prestatie (bijv. aantal fouten), terwijl efficiëntie verwijst naar de inspanning die 

nodig was om te komen tot die effectiviteit (bijv. reactietijden). Effecten van 

verminderde top-down controle zullen eerder een impact hebben op de efficiëntie van 

de prestatie.  

Bij OCS wordt bottom-up controle beïnvloed door obsessieve gedachten en 

selectieve aandacht naar OCS-gerelateerde stimuli. Dit systeem zou kunnen interageren 

met inhibitie in het verklaren van het ontstaan en in stand houden van OCS 

symptomen. Het zou bijvoorbeeld kunnen dat de neiging om selectief de aandacht te 

richten op obsessieve gedachten en OCS-gerelateerde stimuli samen met een probleem 

met inhibitie in de context van OCS-gerelateerde stimuli, bijdraagt tot verdere OCS 

symptomen. Dit kan leiden tot een vicieuze cirkel waarbij OCS symptomen vervolgens 

leiden tot meer selectieve aandacht naar OCS-gerelateerde stimuli en meer problemen 

met inhibitie.  

 

Onderzoeksdoelen van het Proefschrift 

Op basis van de hiaten in het huidige onderzoek, werden drie onderzoeksdoelen 

opgesteld in dit proefschrift die belangrijk zijn om te komen tot een beter begrip van 

het verband tussen selectieve aandacht, inhibitie en OCS symptomen.  

(1) Zijn afwijkingen in informatieverwerking stabiel of afhankelijk van de ervaring 

van OCS symptomen? Op dit moment is het onduidelijk of een probleem met inhibitie 

fungeert als een kwetsbaarheidsfactor voor OCS of eerder een gevolg is van de ervaring 

van OCS symptomen. Bij het verband tussen selectieve aandacht en OCS is er een 

gelijkaardig debat, waarbij het onduidelijk is of selectieve aandacht bijdraagt aan de 
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ontwikkeling van OCS of dat OCS symptomen ook een effect kunnen hebben op 

selectieve aandacht.  

(2) Zijn afwijkingen algemeen of valentiespecifiek? Tot nu toe is het bij OCS 

onduidelijk of er sprake is van een algemeen probleem met inhibitie en selectieve 

aandacht voor alle negatieve stimuli. Het zou ook kunnen dat deze afwijkingen enkel 

voorkomen in de context van OCS-gerelateerde stimuli. De aandachtscontroletheorie 

(Eysenck et al., 2007) voorspelt dat stoornis-gerelateerde stimuli een sterker effect 

zouden hebben dan neutrale stimuli.  

(3) Worden OCS symptomen het beste voorspeld door aparte informatie-

verwerkingsfactoren of is er sprake van een interactie tussen informatieverwerkings-

factoren? Zowel de aandachtscontroletheorie (Eysenck et al., 2007), als Muller en 

Roberts (2005), en Hirsch et al. (2006) stelden dat informatieverwerkingsfactoren 

interageren in het ontstaan en in stand houden van symptomen. Het is mogelijk dat 

selectieve aandacht naar OCS-gerelateerde stimuli vooral problematisch is bij personen 

die moeite hebben met inhibitie. 

 

Bevindingen 

Stabiele Informatieverwerkingsfactoren of Afhankelijk van OCS Symptomen? 

Om de invloed van de ervaring van OCS symptomen op selectieve aandacht en 

inhibitie te onderzoeken, begonnen we in hoofdstuk 2 met een meta-analyse naar 

bestaande methoden om OCS symptomen op te wekken. Uit deze meta-analyse bleek 

dat mentale contaminatie, een intern gevoel van vuil zijn met een morele component 

(bijv. bij zich schuldig voelen), een van de meest effectieve methoden was om OCS 

symptomen op te wekken in gezonde proefpersonen. Om deze reden zijn de inducties 

voor OCS symptomen in de volgende studies steeds gebaseerd op mentale 

contaminatie. 

In hoofdstuk 3 gingen we de invloed van OCS symptomen na op 

responsinhibitie. In deze studie werd de prestatie op een stopsignaaltaak vergeleken 

tussen proefpersonen die hoog en laag scoorden op smetvrees. De stopsignaaltaak 

werd afgenomen voor en na ofwel een neutrale stemmingsinductie ofwel een OCS 

symptomen inductie. Hoewel bleek dat de OCS symptomen inductie effectief was in het 

opwekken van symptomen, presteerde men niet slechter op de stopsignaaltaak na een 
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OCS symptomen inductie. Dit is in tegenstelling tot de visie dat problemen met inhibitie 

afhankelijk zouden zijn van de ervaring van OCS symptomen. Indien problemen met 

inhibitie een stabiel kenmerk zouden zijn van OCS, zouden we verwachten dat (1) 

personen die laag scoren op smetvrees beter presteren dan personen die hoog scoren 

op smetvrees, (2) zouden we geen effect van een OCS symptomen inductie verwachten 

en (3) zouden we verwachten dat inhibitiecapaciteit een toename in symptomen zou 

kunnen voorspellen na een OCS symptomen inductie. Hoewel er inderdaad geen effect 

was van een OCS symptomen inductie, kon inhibitiecapaciteit geen toename in 

symptomen voorspellen na de inductie. Verder presteerden personen die hoog 

scoorden op smetvrees zelfs wat beter dan personen die laag scoorden op smetvrees. 

Deze bevinding zou kunnen liggen aan de focus op de smetvrees symptoomdimensie. 

Leopold en Backenstrass (2015) toonden namelijk aan dat prestatie op 

informatieverwerkingsfactoren kunnen verschillen tussen symptoomdimensies, waarbij 

de smetvrees symptoomdimensie over het algemeen beter presteert. 

In hoofdstuk 4 gingen we de invloed van OCS symptomen na op selectieve 

aandacht met twee studies. In de eerste studie onderzochten we selectieve aandacht 

naar OCS-gerelateerde stimuli en stimuli die veiligheidssignalen representeerden. 

Indien selectieve aandacht naar OCS-gerelateerde stimuli een kenmerk is van OCS, 

zouden we meer selectieve aandacht verwachten in personen die hoog scoren op 

smetvrees vergeleken met personen die laag scoren op smetvrees. We vonden echter 

geen verschillen tussen hoog- en laagscoorders. Beide groepen vertoonden selectieve 

aandacht naar OCS-gerelateerde stimuli. In de tweede studie gingen we het effect van 

OCS symptomen op selectieve aandacht na door een dot probe taak af te nemen voor 

en na ofwel een neutrale stemmingsinductie ofwel een OCS symptomen inductie. 

Hoewel de OCS symptomen inductie effectief was in het opwekken van symptomen, 

vonden we geen effect van deze inductie op selectieve aandacht. Deze bevinding gaat 

in tegen de visie dat selectieve aandacht beïnvloed zou worden door de ervaring van 

OCS symptomen. Selectieve aandacht kon echter ook niet de toename in OCS 

symptomen voorspellen na een OCS symptomen inductie. Dit gaat in tegen de visie van 

selectieve aandacht als kwetsbaarheidsfactor. 

Conclusie. Deze resultaten stellen de rol van responsinhibitie en selectieve 

aandacht bij OCS in vraag.  
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Algemene of Valentiespecifieke Afwijkingen in Informatieverwerking 

Bij de tweede onderzoeksvraag gingen we na of het effect van responsinhibitie 

en selectieve aandacht valentiespecifiek is (i.e., enkel voor OCS-gerelateerde stimuli) of 

algemeen. In hoofdstuk 3 werd dit onderzocht bij responsinhibitie door een aangepaste 

stopsignaaltaak aan te bieden met neutrale, negatieve en OCS-gerelateerde stimuli. Er 

was echter geen effect van OCS-gerelateerde stimuli. Proefpersonen presteerden wel 

wat beter na negatieve stimuli vergeleken met neutrale stimuli.  

In hoofdstuk 4 werd valentiespecificiteit onderzocht in twee studies. In de eerste 

studie werd selectieve aandacht naar OCS-gerelateerde stimuli vergeleken met 

selectieve aandacht naar veiligheidssignalen (bijv. schoonmaakproducten). Zoals 

verwacht, was er meer selectieve aandacht naar OCS-gerelateerde stimuli dan naar 

veiligheidssignalen, maar dit effect verschilde niet tussen personen die hoog of laag 

scoorden op OCS. In de tweede studie vergeleken we selectieve aandacht naar OCS-

gerelateerde stimuli met selectieve aandacht naar algemeen negatieve stimuli. Hierbij 

was er enkel significant meer selectieve aandacht naar OCS-gerelateerde stimuli bij 

aandachtsverstoring. Dit was echter maar een tijdelijk effect.  

Conclusie. Op basis van de resultaten is het dus twijfelachtig of er sprake is van 

valentiespecificiteit in inhibitie en selectieve aandacht in de context van OCS.  

 

Het Effect van Gecombineerde Responsinhibitie en Selectieve Aandacht 

In hoofdstuk 5 werd onderzocht in welke mate de interactie tussen selectieve 

aandacht en responsinhibitie OCS symptomen kon voorspellen. In een eerste sessie 

werden bij studenten aan het begin van het semester selectieve aandacht, 

responsinhibitie en OCS symptomen gemeten. In deze sessie werd ook een OCS 

symptomen inductie toegepast om na te gaan in welke mate responsinhibitie en 

selectieve aandacht deze symptomen konden voorspellen. Als een naturalistische 

stressor werden OCS symptomen opnieuw gemeten tijdens de examenperiode (68 tot 

80 dagen later). Responsinhibitie na OCS-gerelateerde stimuli en selectieve aandacht 

naar OCS-gerelateerde stimuli konden zowel apart als in interactie geen OCS 

symptomen na de inductie in het lab voorspellen, nadat gecorrigeerd was voor de OCS 

symptomen gemeten in de eerste sessie en typische denkfouten bij OCS. Er was ook 
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geen effect van deze factoren op algemene OCS symptomen tijdens de examenperiode. 

Er was echter wel een effect van de interactie tussen responsinhibitie na OCS-

gerelateerde stimuli en selectieve aandacht naar OCS-gerelateerde stimuli in het 

voorspellen van smetvreessymptomen tijdens de examenperiode, nadat gecorrigeerd 

was voor de OCS symptomen gemeten in de eerste sessie, typische denkfouten bij OCS 

en de informatieverwerkingsfactoren apart. Dit effect was specifiek voor de interactie 

tussen variabiliteit in aandachtsbias en responsinhibitie in de context van OCS-

gerelateerde stimuli. Enkel wanneer personen zwakker presteerden op inhibitie kon 

meer variabiliteit in aandachtsbias toekomstige smetvreessymptomen voorspellen.  

Conclusie. Deze bevindingen impliceren dat interagerende informatie-

verwerkingsfactoren een rol kunnen hebben in het ontstaan van OCS symptomen, zoals 

voorgesteld door Muller en Roberts (2005) en Hirsch et al. (2006).  

 

Implicaties 

Theoretische Implicaties 

De bovenstaande bevindingen hebben verschillende theoretische implicaties. 

Binnen theorieën over het verband tussen inhibitie en OCS vonden we geen evidentie 

voor het executive overload model (Abramovitch et al., 2012). We vonden namelijk 

geen effecten van een OCS symptomen inductie op inhibitie. Dit zou kunnen betekenen 

dat het executive overload model enkel van toepassing is op klinische OCS of andere 

informatieverwerkingsfactoren dan inhibitie. Abramovitch, Shaham, Levin, Bar-Hen, en 

Schweiger (2015) vonden echter dat subklinische personen slechter presteerden dan 

gezonde personen die laag scoorden op OCS. Dit impliceert dat het effect van 

responsinhibitie niet enkel voorkomt bij klinische OCS patiënten. Chamberlain et al. 

(2005) gingen uit van inhibitie als endofenotype van OCS. Voor deze theorie vinden we 

gemengde evidentie: aan de ene kant voorspelde de interactie tussen responsinhibitie 

en selectieve aandacht prospectief smetvreessymptomen tijdens een naturalistische 

stressor en vonden we geen effect van OCS symptomen op responsinhibitie. Aan de 

andere kant presteerden subklinische smetvrees OCS proefpersonen beter op inhibitie 

dan proefpersonen die laag scoorden op smetvrees en kon responsinhibitie apart geen 

OCS symptomen voorspellen. Op basis van de huidige bevindingen kunnen dus geen 

sluitende conclusies gemaakt worden omtrent deze theorie.  
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Binnen theorieën over het verband tussen selectieve aandacht en OCS stelden 

Bar-Haim et al. (2007) het integratieve model voor waarbij selectieve aandacht gezien 

wordt als kwetsbaarheidsfactor voor angststoornissen. De bevinding dat 

aandachtsverstoring groter was voor individueel geselecteerde OCS-gerelateerde 

stimuli vergeleken met algemeen negatieve stimuli wijst op een rol van geheugen in 

selectieve aandacht, zoals in het integratieve model wordt verondersteld. Dit effect was 

echter tijdelijk en veralgemeende zich niet naar andere maten van selectieve aandacht. 

Verder was er gemengde evidentie voor selectieve aandacht als kwetsbaarheidsfactor 

voor OCS. Selectieve aandacht apart kon namelijk in geen enkele studie OCS 

symptomen voorspellen en er was geen verschil tussen proefpersonen die hoog of laag 

op smetvrees scoorden. Variabiliteit in aandachtsbias kon in interactie met 

responsinhibitie echter wel smetvreessymptomen voorspellen tijdens een 

naturalistische stressor. Dit impliceert dat selectieve aandacht in OCS beter begrepen 

kan worden als een dynamisch proces in plaats van een stabiel kenmerk. Als dynamisch 

proces is het dus mogelijk dat selectieve aandacht fungeert als kwetsbaarheidsfactor 

voor OCS in interactie met andere informatieverwerkingsfactoren. Van Bockstaele et al. 

(2014) stelden selectieve aandacht bij angst voor als een bidirectioneel model waarbij 

selectieve aandacht een invloed heeft op angst, maar angst ook een invloed heeft op 

selectieve aandacht. Op basis van bovenstaande resultaten vonden we echter geen 

effect van OCS symptomen op selectieve aandacht. Het is dus mogelijk dat selectieve 

aandacht op een kwalitatief andere manier werkt in de context van OCS dan bij angst.  

De aandachtscontroletheorie (Eysenck et al., 2007) houdt rekening met de 

interactie tussen selectieve aandacht en inhibitie, waarbij men ervan uitgaat dat 

selectieve aandacht naar bedreigende stimuli vooral schadelijk is in de context van 

problematische inhibitie. We vonden gemengde evidentie voor de toepassing van de 

aandachtscontroletheorie op OCS. Aan de ene kant hadden OCS symptomen geen 

effect op selectieve aandacht of inhibitie. Verder was er ook geen effect van OCS-

gerelateerde stimuli op inhibitie. Aan de andere kant kon de interactie tussen 

variabiliteit in aandachtsbias en responsinhibitie in de context van OCS-gerelateerde 

stimuli wel smetvreessymptomen voorspellen tijdens een naturalistische stressor. Er 

kunnen dus geen sluitende conclusies getrokken worden over de toepasbaarheid van 

de aandachtscontroletheorie op OCS.  
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Klinische Implicaties 

De bevinding dat enkel de interactie tussen inhibitie en variabiliteit in 

aandachtsbias OCS symptomen kan voorspellen sluit aan bij observaties van de 

klinische praktijk: Veel OCS patiënten proberen immers wel hun aandacht te 

verplaatsen van hun triggers, maar als er weinig controle is over aandacht en deze 

steeds opnieuw gefocust wordt op triggers, biedt dit veel mogelijkheden voor 

problemen met het inhiberen van compulsies. Deze vicieuze cirkel zou verbroken 

worden indien patiënten controle zouden hebben over hun aandacht of controle over 

inhibitie. Om deze reden zou het dan enkel een probleem zijn indien inhibitie en 

selectieve aandacht tegelijk aangetast zijn.  

Dit interactie-effect was echter significant maar klein: Maar 3.4% aanvullende 

variantie kon verklaard worden met dit effect. Een belangrijke en kritische vraag is dan 

ook: Is dit effect klinisch significant? Dit is een ingewikkelde vraag. Aan de ene kant 

vonden we dat de interactie tussen responsinhibitie en variabiliteit in aandachtsbias 

een sterker effect had dan typische denkfouten bij OCS in het voorspellen van OCS 

symptomen. Denkfouten typisch bij OCS (bijv. overschatting verantwoordelijkheid) 

waren zelfs geen significante predictor voor OCS symptomen tijdens een naturalistische 

stressor. Het aanpakken van deze denkfouten is echter effectief in behandeling van OCS 

(bijv. Ougrin, 2011; Rosa-Alcazar, Sanchez-Meca, Gomez-Conesa, & Marin-Martinez, 

2008). Dit toont aan dat het gegeven dat een factor al dan niet een predictor is voor 

OCS, niet noodzakelijk iets zegt over het bestaan en de grootte van het omgekeerde 

verband: het effect van het tegelijkertijd verbeteren van variabiliteit in aandachtsbias 

en responsinhibitie op OCS symptomen. Om dit na te gaan is het nodig om te 

onderzoeken of een training die simultaan variabiliteit in aandachtsbias en 

responsinhibitie aanpakt een invloed heeft op OCS symptomen. Zelfs als een dergelijke 

training een invloed heeft op OCS symptomen, dient nog onderzocht te worden of en 

hoe dit de huidige behandelingen zou kunnen verbeteren. Wat is bijvoorbeeld het 

effect van enkel een computertraining van deze factoren vergeleken met 

wachtlijstcondities of de huidige behandelingen? Verder is ook onderzoek belangrijk 

naar de mogelijke meerwaarde van deze training toe te voegen aan de huidige 

behandelingen. Het zou bijvoorbeeld kunnen dat cognitieve gedragstherapie en 
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computertraining hierbij zouden interageren waardoor er sneller resultaten geboekt 

kunnen worden met de behandeling.  

Tot nu toe is de wetenschappelijke evidentie voor het trainen van cognitieve 

functies in OCS gemengd. Najmi en Amir (2010) toonden bijvoorbeeld aan dat training 

voor het verminderen van aandachtsbias leidde tot meer toenaderingsgedrag naar 

gevreesde stimuli in subklinische smetvrees OCS. Dit impliceert dat computertraining 

behandelresultaten zou kunnen versnellen in de context van exposure therapie. Andere 

trainingen waren echter minder succesvol. Calkins en Otto (2013) vonden bijvoorbeeld 

geen effecten van een cognitieve controle training van drie sessies op OCS symptomen. 

Ook Grisham, Becker, Williams, Whitton, en Makkar (2014) vonden geen effecten van 

een sessie interpretatiebias training op OCS symptomen bij subklinische OCS personen. 

Verder onderzochten Amir, Kuckertz, Najmi, en Conley (2015) de bruikbaarheid van 

exposure en responspreventie in combinatie met drie trainingssessies van 

aandachtsbias, aandachtscontrole, interpretatiebias, en werkgeheugen. Hierbij vonden 

ze dat enkel een training van interpretatiebias en aandachtscontrole leidde tot een 

significante vermindering van OCS symptomen. Aangezien uit hoofdstuk 5 bleek dat 

informatieverwerkingsfactoren kunnen interageren, zou het interessant zijn voor 

toekomstig onderzoek om na te gaan of het effect van cognitieve training sterker zou 

kunnen zijn door verschillende informatieverwerkingsfactoren simultaan te trainen.  

Concluderend kunnen we stellen dat de huidige resultaten een beter begrip van 

de mechanismen onderliggend aan OCS bieden, maar er is meer onderzoek nodig om 

uitspraken te kunnen maken over het potentieel van trainingen van responsinhibitie en 

selectieve aandacht als mogelijke (aanvullende) behandeling.  

 

Sterktes en Beperkingen 

In de studies in dit proefschrift zijn verschillende sterktes en beperkingen aan te 

merken. De huidige studies waren een van de eerste om systematisch het effect van de 

ervaring van OCS symptomen te onderzoeken op responsinhibitie en selectieve 

aandacht. Ook was het een van de eerste studies naar het effect van interagerende 

informatieverwerkingsfactoren op OCS symptomen. Daarnaast werd selectieve 

aandacht zowel onderzocht als stabiel kenmerk (i.e., aandachtsbias en 

aandachtsverstoring) en als een dynamisch proces (variabiliteit in aandachtsbias). 
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Maten van aandachtsbias en aandachtsverstoring worden immers vaak bekritiseerd om 

hun lage betrouwbaarheid, terwijl variabiliteit in aandachtsbias een betrouwbare maat 

is (Rodebaugh et al., 2016; Zvielli, Bernstein, & Koster, 2015). Ten slotte is een sterkte 

van de huidige studies dat in hoofdstukken 4 en 5 een procedure is toegepast om de 

persoonlijke relevantie van OCS-gerelateerde stimuli voor proefpersonen te verhogen 

(Muller & Roberts, 2005). Aangezien OCS symptomen eerder dimensioneel zijn dan 

categorisch (Abramowitz et al., 2014), is het plausibel dat voor subklinische en gezonde 

proefpersonen specifieke OCS-gerelateerde stimuli relevant zijn. 

Een van de beperkingen van de studies in dit proefschrift is dat alle studies 

gebaseerd waren op subklinische of gezonde proefpersonen en de resultaten dus niet 

noodzakelijk te generaliseren zijn naar klinische OCS patiënten. Subklinische en gezonde 

proefpersonen zijn echter zeer geschikt voor onderzoek naar de mechanismen 

onderliggend aan OCS. OCS symptomen zijn immers dimensioneel in plaats van 

categorisch, fenomenologisch gelijkaardig in niet-klinische en klinische populaties (het 

merendeel van de populatie ervaart bijvoorbeeld wel eens een intrusieve gedachte), en 

gelijkaardige mechanismen spelen mee in het ontstaan en in stand houden van OCS 

symptomen bij klinische en niet-klinische populaties (Abramowitz et al., 2014). 

Daarnaast is het een beperking dat in de huidige studies enkel OCS symptomen 

inducties zijn gebruikt die gebaseerd zijn op mentale contaminatie. Het zou echter 

kunnen dat OCS symptomen opgewekt a.d.h.v. mentale contaminatie kwalitatief anders 

zijn dan andere OCS symptomen en andere effecten zouden hebben op 

informatieverwerking. Informatieverwerking kan immers verschillen tussen 

symptoomdimensies in OCS (Leopold & Backenstrass, 2015).  

 

Besluit 

Dit proefschrift onderzocht de rol van responsinhibitie en selectieve aandacht in 

OCS symptomen aan de hand van drie onderzoeksdoelen. Het eerste doel was om te 

onderzoeken of responsinhibitie en selectieve aandacht stabiele kenmerken van OCS 

zijn of afhankelijk zijn van de ervaring van OCS symptomen. In tegenstelling tot de 

aandachtscontroletheorie (Eysenck et al., 2007), het executive overload model 

(Abramovitch et al., 2012) en Van Bockstaele et al. (2014), vonden we geen effect van 

de ervaring van OCS symptomen op responsinhibitie of selectieve aandacht. Verder 
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vonden we geen evidentie voor een verband tussen selectieve aandacht en 

responsinhibitie als kenmerk en OCS symptomatologie. Dit gaat in tegen de visie van 

inhibitie als een endofenotype (bijv. Chamberlain et al., 2005) en het integratieve model 

over selectieve aandacht (Bar-Haim et al., 2007). Op basis van de huidige resultaten is 

het dus onduidelijk of en hoe responsinhibitie en selectieve aandacht apart een rol 

spelen bij OCS symptomen. 

Het tweede doel van dit proefschrift was het onderzoeken of afwijkingen in 

responsinhibitie en selectieve aandacht algemeen waren of specifiek voor OCS-

gerelateerde stimuli. We vonden meer aandachtsverstoring van OCS-gerelateerde 

stimuli vergeleken met negatieve stimuli. Dit effect was echter tijdelijk en vonden we 

niet terug bij andere maten van selectieve aandacht. Ook bij responsinhibitie was er 

geen effect van OCS-gerelateerde stimuli vergeleken met negatieve stimuli. Op basis 

van de huidige resultaten is het dus mogelijk dat het effect van inhibitie en selectieve 

aandacht bij OCS niet valentiespecifiek is.  

Het laatste doel was om te onderzoeken of OCS symptomen het best voorspeld 

konden worden door aparte of interagerende informatieverwerkingsfactoren. Muller 

en Roberts (2005) en Hirsch et al. (2006) stelden voor dat informatieverwerkings-

factoren zouden kunnen interageren in het verklaren van stoornissen. Responsinhibitie 

en selectieve aandacht konden apart geen OCS symptomen voorspellen. Er was ook 

geen interactie-effect tussen responsinhibitie en selectieve aandacht in het voorspellen 

van OCS symptomen na een OCS symptomen inductie in het lab. Echter, 

overeenkomstig met de aandachtscontroletheorie (Eysenck et al., 2007), voorspelde de 

interactie tussen responsinhibitie en selectieve aandacht in de context van 

contaminatie-gerelateerde stimuli smetvrees OCS symptomen tijdens een 

naturalistische stressor. Variabiliteit in aandachtsbias voorspelde hierbij enkel 

smetvrees OCS symptomen tijdens een naturalistische stressor bij zwakke 

responsinhibitie. Deze bevinding wijst op het belang van het in rekening brengen van 

interacties tussen informatieverwerkingsfactoren bij verklaringsmodellen van OCS.   
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