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ABSTRACT 
 

A growing body of literature has begun to examine the transdiagnostic qualities of a variety of 

etiological and maintaining factors. Research suggests that intolerance of uncertainty (IU) is one 

such transdiagnostic factor that has been examined in various disorders including obsessive-

compulsive disorder (OCD), generalized anxiety disorder, as well as other internalizing 

pathology. A similar construct, intolerance of ambiguity (IA), has also been identified as a 

potential transdiagnostic factor. To date, IA has not been examined as extensively in clinical 

research, and while a theoretical distinction between the IA and IU has been made, it has yet to 

be examined in depth. Research suggests that uncertainty refers to future focused unknown 

elements while ambiguity relates to present oriented unknown. The present study sought to 

investigate this time-oriented distinction between IU and IA by examining the role of these 

constructs in checking behaviors. A student sample (N = 111) was recruited. Following 

completion of a questionnaire battery assessing OC symptoms, IU, and IA, participants 

completed a modified eye tracking task that had previously been associated with checking 

behaviors. This task included three periods; in the first period participants encoded the locations 

of letters in a grid, followed by the second period of a delay, culminating in a probe in which 

participants were asked whether or not a letter had appeared in the encoding grid (misleading vs. 

resolvable trials). This eye tracking task allowed for distinct blocks of trials, in which 

participants received the same amount of information in order to complete a trial. However, in 

the second block participants had the potential for future threat (a noise blast) if they responded 

to trials incorrectly. The difference in blocks provided a manipulation for the time-orientation of 

the unknown. Results indicated that in an unselected sample and when examined continuously, 

checking symptoms and intolerance of uncertainty were not significantly associated with most 
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outcome measures from the eye tracking task. Higher intolerance of ambiguity was associated 

with more fixations and shorter duration of fixations during the encoding period. Limitations and 

future directions are discussed.  
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INTRODUCTION 
 

Investigating transdiagnostic factors has important implications for furthering our 

understanding of pathology and how they might contribute to more parsimonious treatment 

approaches. Recently, a growing body of research has begun to emerge examining intolerance of 

uncertainty (IU) as a transdiagnostic factor, particularly within anxiety and obsessive compulsive 

pathology. This growth has largely stemmed from both research regarding the etiological and 

maintaining role of IU in generalized anxiety disorder (GAD), as well as research examining a 

broader transdiagnostic factor, distress tolerance (Leyro, Zvolensky, & Bernstein, 2010). IU has 

since been examined as not only a primary feature of GAD, but as a factor in other anxiety 

related pathology (Mahoney & McEvoy, 2012; Norr et al., 2013). However, some prior research 

addressing IU has often allowed the definition between uncertainty and ambiguity to become less 

clear, particularly as early definitions of IU differed little from those related to tolerance of 

ambiguity and may even have been based on them (Freeston, Rheaume, Letarte, Dugas, & 

Ladouceur, 1994; Frenkel-Brunswik, 1948; Frenkel-Brunswik, 1949; Grenier, Barrette, & 

Ladouceur, 2005). Distress tolerance literature particularly distinguishes IU from a similar and 

related construct, intolerance of ambiguity (IA), as both IU and IA are dimensions partially 

comprising the overall construct of distress tolerance (Leyro et al, 2010). IA has also been 

studied in a variety of areas within the field of psychology, with earlier research based in social 

psychology and more recent research examining IA from a clinical psychology perspective 

(Furnham & Marks, 2013). Due to the similarities between IU and IA as well as the potential for 

misuse of these terms or substitution of these constructs, further construct validation of and 

identification of methods of discrimination between the two constructs may be warranted. 
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Differentiating intolerance of uncertainty and intolerance of ambiguity 

Intolerance of ambiguity and uncertainty incorporate cognitions, behaviors, and 

emotional responses to ambiguous or uncertain situations, respectively. Bhushan and Amal 

(1986) compiled various definitions of ambiguity tolerance to describe IA as being composed of 

cognitive reactions to interpreting ambiguity as threat, behavioral reactions of avoidance of 

ambiguity, and negative emotional reactions including anxiety and discomfort to ambiguity. 

Similarly, IU has been defined as emotional, cognitive, and behavioral reactions to uncertainty, 

including negative beliefs about uncertainty and its consequences, negative beliefs about one’s 

ability to cope with uncertainty, as well as maladaptive interpretations and responses to 

uncertainty (Buhr & Dugas, 2002; Dugas & Robichaud, 2007; Dugas, Schwartz, & Francis, 

2004). Distress tolerance perspectives on IU focus less on cognitive aspects of the construct, 

instead emphasizing IU’s inverse relationship with the capacity to tolerate distress caused by 

uncertainty. Specifically, Leyro et al. (2010) contend that high IU is less a factor of negative 

interpretations of uncertainty and more due to concerns about the consequences of uncertainty. 

Conceptualizations of IA in the DT literature appear to move in the opposite direction, such that 

IA relates more to information processing biases and reflects perceptions of ambiguity (Leyro et 

al., 2010), rather than an emotional reaction. Indeed, Krohne (1993) argued that ambiguity refers 

to a characteristic of a stimulus or situation while uncertainty references an emotional state. 

Some have also suggested that IA has historically been examined as it relates to cognitive 

processes as opposed to emotional reactions (Green & Roger, 2001). Nevertheless, others have 

argued for a more cognitive approach to understanding IU, with Dugas and Robichaud (2007) 

indicating most definitions of IU refer to it as a dispositional characteristic stemming from 

negative beliefs about uncertainty. The Obsessive-Compulsive Cognitions Working Group 
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(OCCWG; 1997) defined IU as a set of beliefs regarding one’s ability to cope or function despite 

uncertainty.  

While examining IU and IA from the above perspectives provides some more clarity on 

the differences between the two, it is also essential to identify key differences between ambiguity 

and uncertainty. In defining IA, Furnham and Ribchester (1995) described ambiguous stimuli as 

novel, complex, or incongruent, while others have described ambiguity as a lack of necessary 

information regarding a situation (Ellsberg, 1961). Uncertain situations or stimuli appear to be 

more future-oriented, unpredictable, but not necessarily ambiguous in nature (Grenier et al., 

2005). In fact, this temporal aspect of uncertainty provides a key point of distinction between 

ambiguity and uncertainty. In their analysis of similarities and differences between IA and IU, 

Grenier and colleagues proposed that individuals high on IA have difficulty tolerating the “here 

and now” ambiguous situation or stimuli while those higher on IU experience more discomfort 

with regard to a future event and its unpredictability. As such, even definitions of IU relying on 

cognitive interpretations as a part of the construct are still distinguishable from IA 

conceptualizations as a result of this temporal distinction (i.e., IU may relate to interpretations 

regarding the future while IA references the present). However, Grenier et al. noted a dearth of 

empirical testing regarding the potential time-oriented difference between IU and IA. 

Link to psychopathology and evidence for transdiagnostic nature 

Although IU has consistently been linked to obsessive-compulsive and anxiety pathology 

and symptom expression, IA has been less specifically examined in its relationship to anxiety 

disorders (Furnham & Marks, 2013; Myers, Henderson-King, & Henderson-King, 1997). As 

previously stated, IU was initially examined in relation to GAD and has since gained prominence 



4 

 

in the GAD literature as a key etiological and maintaining factor (Dugas & Ladouceur, 2000; 

Holaway, Heimberg, & Coles, 2006; Ladouceur, Gosselin, & Dugas, 2000). More recent studies 

have also supported the relationship between IU and symptoms of other anxiety disorders 

including social anxiety (Carleton, Collimore, & Asmundson, 2010; Riskind, Tzur, Williams, 

Mann, & Shahar, 2007), as well as panic disorder and agoraphobia (Buhr & Dugas, 2009; 

McEvoy & Mahoney, 2011). Research has also connected IU to obsessive-compulsive disorder 

(e.g., Abramowitz, Wheaton, & Storch 2008; Boelen & Reijntjes, 2009; Sarawgi, Oglesby, & 

Cougle, 2013). Additionally, there is some evidence to support IU as a transdiagnostic factor of 

particular importance for anxiety and obsessive-compulsive pathology, such that IU is uniquely 

associated with generalized anxiety/ worry, obsessive-compulsive, and social anxiety symptoms 

beyond other transdiagnostic vulnerability factors (Norr et al., 2013).  

Given the similarities between IU and IA, it is perhaps surprising that IA has not been 

researched as extensively in the anxiety literature. However, this relationship between IA and 

anxiety is not without foundation. Bardi, Guerra, Sharadeh, and Ramdeny (2009) demonstrated 

that IA was significantly and positively correlated with anxiety, as well as with threat appraisals. 

This specific relationship with threat appraisals also supports conceptualizations of IA as being 

more dependent upon cognitive processing. Buhr and Dugas (2006) also found IA to be 

significantly correlated with worry. Additionally, measures of cognitive bias regarding the role 

of information processing biases in the etiology and maintenance of anxiety (for review see 

Mathews & MacLeod, 2005), often rely on ambiguous situations and relate to a propensity to 

interpret or identify these situations as threatening. Although they do not specifically measure or 

test IA, Leyro et al. (2010) distinguish IA from just a bias to interpret ambiguous information as 

threatening, by emphasizing the role of tolerance of ambiguous stimuli over how ambiguous 
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stimuli are cognitively processed.  Nevertheless, these cognitive bias studies may provide an 

indication as to the importance of IA in anxiety and obsessive-compulsive pathology by 

highlighting the role of ambiguity.  

IU has been of particular interest in its relationship with the checking symptom domain of 

OCD. Tolin, Abramowitz, Brigidi, and Foa (2003) demonstrated that OCD patients with 

checking compulsions endorsed higher levels of IU than OCD non-checkers and non-anxious 

controls. In another study, patients with OCD showed greater uncertainty and checking behaviors 

compared to healthy volunteers in an experimental task designed to allow participants to make an 

infinite number of “verifications” (Rotge et al., 2008).  

Eye tracking and OCD 

Eye tracking methods have further been used to measure checking behaviors, as defined 

by eye movement patterns, during uncertainty. Toffolo, van den Hout, Hooge, Englehard, and 

Cath (2013), designed a paradigm in which they induced mild uncertainty by asking participants 

whether a target was present or absent in a visual search array. During the visual search area, half 

of the presented trials contained one target and 24 distractor stimuli (target present trials), while 

the other half contained only 25 distractor stimuli. They demonstrated that participants high in 

checking symptoms displayed longer search behavior and made a greater number of fixations 

when compared to those low on checking symptoms, but only on target absent trials. The authors 

attempted to replicate these findings (Toffolo, van den Hout, Hooge, Englehard, & Cath, 2014); 

however, in this study they found high checkers to exhibit significantly longer search time than 

non-checkers but not more fixations. They subsequently examined the role of IU and found that 

the higher levels of IU for high checkers did not play a role in the relationship between checking 
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status and search time. In correlational analyses, IU was not associated with eye tracking 

measures of checking behavior. The authors relied on uncertainty being induced in target absent 

trials during which participants had to determine if they overlooked the target. It should be noted 

that while participants reported being less certain on target absent trials, this study may have 

fallen prey to the same conceptual confusion as past studies in differentiating IU and IA. While 

the authors initially describe the target absent trials as uncertain, they later describe them as 

ambiguous situations due to the fact that the unpredictable features of target absent trials 

occurred in the present. The differentiation between IU and IA, while seemingly relevant to this 

study, was not closely examined, particularly as it relates to the key conceptual difference based 

on temporal orientation. As such, it could be argued, based on these results, that individuals high 

in checking symptoms may display more checking behaviors in the face of ambiguity compared 

to those low in checking symptoms. Indeed, the authors suggested IA may be a more likely 

explanation for differences observed between high checkers and low checkers than IU. Similar 

eye tracking paradigms can provide more information regarding the influence of both IU and IA 

in checking pathology, as well as provide a means of exploring the temporal differentiation 

between IU and IA.  

Present study 

The proposed study was designed to address four major aims. First, this study sought to 

provide a validation of the IU and IA constructs by differentiating them through eye gaze 

movements during a task derived from Harkin’s research (Harkin & Kessler, 2009; Harkin, 

Miellet, & Kessler, 2012). This task was modified from previous research to remove a period of 

each trial examining the effects of working memory load and to include an aspect of the task 

with an uncertain negative consequence. During this task eye gaze movements were measured 
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throughout trials composed of three periods. Participants were asked to encode information 

presented in a grid during the first period (Encoding Period), followed by a brief delay (Delay 

Period). The third period contained a probe (Probe Period) in which participants had to decide 

where a stimulus was located on the grid, as presented during the first period; reaction times and 

accuracy were also measured. However, an aspect of unknown was introduced during this 

period, as the stimulus presented in the Probe Period may or may not have been part of the 

original encoding set. Participants had the opportunity to “skip” answering the question 

presented in the Probe Period if they believed it to be impossible to answer. In the first and third 

block of trials, participants were simply asked to respond to the probe in the Probe Period, and 

ambiguity was induced insomuch as the participants were presented with ambiguity about 

whether the question could be answered. For the second block of trials only, participants were, 

again, asked to respond to the probe with the possibility of an aversive stimulus (noise blast) 

being administered if they responded incorrectly; participants were also told of this possibility 

prior to the beginning of this trial block. As such, uncertainty was induced with regard to the 

future uncertainty of threat related to accuracy of response and knowing whether or not the probe 

question could, in fact, be answered. Outcome variables of eye movement measurements and 

reaction time were hypothesized to be more representative of IA in the first block of trials as the 

situation created by the probing questions was ambiguous and present-oriented in nature only. 

Outcome variables measured during the second block of trials were predicted to be more 

associated with IU as the unknown was future oriented. By analyzing the differential 

relationships of IA and IU to outcome variables from a task with either a future uncertain threat 

or no possibility of a threat, it was thought that the temporal differentiation between IU and IA 

could be examined within the same task. This was done to potentially provide stronger validation 
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for the uniqueness of these two constructs than by examining these differences across separate 

tasks utilizing different behavioral measures. In particular, IU was hypothesized to predict 

number of fixations, duration of fixations, fixation locations, and reaction time during Probe 

Period within the second block of trials. Conversely, IA was expected to predict number of 

fixations, duration of fixations, location of fixations, and reaction time during the Probe Period 

for trial blocks without the noise blast (blocks one and three). Moreover, Harkin and colleagues 

(Harkin & Kessler, 2009; Harkin et al., 2012) did not find differences in eye movement measures 

between high and low checkers during the first two periods. They did, however, demonstrate a 

significant correlation between checking symptoms and uncertainty.  Based on these findings, 

neither IA nor IU were expected to predict eye movements during the first two periods of the eye 

tracking task, across all trial blocks.    

The second aim of the proposed study was to address the relationship between obsessive-

compulsive checking symptoms and both IU and IA. As described above, a number of studies 

have examined the relationship between IU and checking symptoms. While there is evidence to 

support IU as an etiological or maintaining factor in checking symptoms, this has not been 

consistently replicated. Additionally, as Grenier, Barrette, and Ladouceur (2006) suggested, 

studies examining IU have often failed to differentiate between uncertainty and ambiguity. For 

example, the recent eye tracking study that supported the role of uncertainty in inducing 

checking behavior (Toffolo et al., 2013) relied on the ambiguous nature of their task as a means 

of inducing uncertainty. Therefore, the present study provided the opportunity to test the 

relationship between checking symptoms and both IU and IA. Checking symptoms were 

expected to predict outcome measures from all blocks of trials. Subsequently, the current study 

may help identify whether IU or IA is most similar to the effects of obsessive-compulsive 
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checking on eye gaze movements and reaction times. Additionally, the relationship between 

checking symptoms and outcome measures was expected to be mediated by IA but not IU, based 

on findings by Toffolo and colleagues (2014). 

The third aim of this study was to delineate IU and IA from more global constructs, such 

as anxious arousal and distress tolerance. Measures of anxious arousal and distress tolerance 

were also included. Additional analyses were conducted in order to test whether any effects of IU 

and IA remained above and beyond the influence of distress tolerance and anxious arousal.  

The last aim of this study was also more exploratory in nature. After the second block in 

which participants may have experienced an aversive stimulus for responding incorrectly to the 

probe, they were once again shown a block without the possibility of a negative consequence, as 

in the first block. This third block was used to determine whether there was a presence of a 

similar response to the second block. Subsequently, the independent relationship of IA and IU 

with responses in the third block were examined. 
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METHOD 

Participants 

Participants (N = 111) were students at the Florida State University recruited through 

undergraduate psychology courses. Three items from each measure of IU and IA (see below) 

were included in a mass screening. Although any student from the subject pool was able to 

participate, those participants scoring above the mean on either measure were emailed study 

invitations. This was done to over-sample for participants with higher levels of IU and/or IA. 

Students received course credit for taking part in the study, but participation in this study was 

optional.  Participants ranged in age from 18 to 47 years, mean (SD) = 19.06 (2.90).  Most 

participants were female (89.2%) and Caucasian (81.1%). This study was reviewed and approved 

by the Florida State University institutional review board. As per Harkin and Kessler (2009) 

participants whose accuracy during the eye tracking task was below 50% were excluded; no 

participants met this criterion.  

Materials and apparatus 

Stimuli were presented using OpenSesame 2.4.1 and were displayed against a grey 

background on a 19 inch computer screen run at 800x600 resolution with a refresh rate of 

100Hz. Letter stimuli were further presented as capital letters in a two (column) by three (row) 

grid matrix across 300x420 pixels at size 18, Arial font. Participants were seated at a head rest, 

on which they placed their forehead and chin, positioned approximately 90 cm from a computer 

screen, while eye movements were recorded by the SR Research Desktop-Mount EyeLink 2K 

eye tracker. This eye tracker has an approximate mean gaze position error of 0.25 and a spatial 
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resolution of 0.01; drift corrections were performed prior to each trial with an acceptable drift 

correction of 0.5. 

Measures 

Intolerance of uncertainty. Intolerance of uncertainty was assessed using the Intolerance 

of Uncertainty Scale- short version (IUS-12; Carleton, Norton, Asmundson, 2007). The IUS-12 

is a 12-item self-report scale measuring symptoms on a Likert-type scale anchored at 1 “not at all 

characteristic of me” to 5 “entirely characteristic of me.” The IUS-12 has been found to have 

both good convergent and discriminant validity in addition to good internal consistency 

(Carleton, et al., 2007). 

Intolerance of ambiguity. Intolerance of ambiguity, as discussed above, has not been 

studied as extensively as IU, particularly in relation to anxiety. Several measures of IA exist, 

although findings regarding the psychometric properties of these scales have been mixed. The 

present study employed the Multiple Stimulus Types Ambiguity Tolerance Scale-II (MSTAT-II; 

McLain, 2009) to assess IA. The MSTAT-II is a 13-item scale and, compared to other IA scales, 

is more similar in length and structure to the IUS-12. The MSTAT-II was designed to reduce 

reference to specific situations and objects that did not directly refer to ambiguity, which other 

scales of IA have not taken into account. Items are presented on a five point Likert-type scale 

from 1 (strongly disagree) to 5 (strongly agree), such that higher scores are associated with 

greater intolerance. 

Obsessive-compulsive symptoms. OC symptoms were also measured through self-report 

assessment. Participants completed the full Obsessive-Compulsive Inventory- Revised (OCI-R; 

Foa et al., 2002), an 18-item measure. For this study, focus was placed on the checking subscale 
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of the OCI-R. The checking subscale comprises three items about checking behaviors: “I check 

things more often than necessary,” “I repeatedly check doors, windows, drawers, etc.,” and “I 

repeatedly check gas and water taps and light switches after turning them off.”  The checking 

subscale from the Vancouver Obsessional Compulsive Inventory (VOCI checking subscale; 

Thordarson et al., 2004) was also administered. The VOCI is a 55-item measure of multiple 

OCD symptom domains, although only the six items related to checking were utilized in the 

present study. 

 Distress tolerance. Distress tolerance was assessed using the Distress Intolerance Index 

(DII; McHugh & Otto, 2012), a self-report measure containing 10 items. The DII measures 

perceived ability to tolerate psychological distress and has been shown to have good 

psychometric qualities. Items are presented on a five point Likert-type scale (1 = “very little”, 2 

= “a little”, 3 = “some”, 4 = “much”, and 5 = “very much”.)  

State and trait measures. Self-report measures of global negative affect and mood were 

also included. The Depression Anxiety Stress Scale- 21 (DASS-21; Lovibond & Lovibond, 

1995) is a shortened version of a 42-item scale, which has demonstrated good psychometric 

properties and showed adequate internal consistency with the sample. The DASS-21 was 

designed to address symptoms of depression and anxiety in both clinical and non-clinical adult 

populations. The Positive and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988) 

is a 20-item measure with two subscales designed to assess both general positive and negative 

mood; only the negative mood items were included.  

Eye tracking paradigm. The eye tracking paradigm that was employed in the current 

study was derived from the procedure used in Harkin et al. (2012). This paradigm provided 
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reaction time and accuracy measurements as well as measures related to eye-gaze fixations 

including fixation times, number of fixations, and location of fixations. Trials consisted of three 

periods, including an Encoding Period, a Delay Period, and a Probe Period. Trials were divided 

into three separate trial blocks (Block1, Block2, and Block3) in order to examine the differential 

effects of ambiguity and uncertainty on eye movement and behavioral measures (see Figure 1 for 

order and distribution of trials within blocks). Within a trial, a fixation cross appeared on the 

screen for calibration and drift correction after which, participants saw a two column by three 

row grid containing four randomly chosen letters placed randomly in four of the six grid 

locations (see Figure 2). Participants had 2000ms to encode the grid information, during which 

time all fixation measurements were recorded. Participants then saw a blank screen for a duration 

of 2000ms before being presented with the probe. During these first two periods, number of 

fixations and duration of fixations were recorded by the EyeLink system. The Probe Period of 

each trial asked participants to identify the location of a specific letter within the grid. Trials 

were either resolvable (90 trials) or misleading (90 trials), such that the letter provided in the 

probe could have been one of the four letters during encoding (resolvable) or not (misleading), 

respectively. Trial-type (resolvable or misleading) was balanced and presented evenly across trial 

blocks (Figure 1). Participants were instructed to indicate, on a corresponding two by three grid 

on the keyboard, the location of the letter in the first probe, if they believed it was part of the 

encoding letter set. If they did not believe the letter was a part of the encoding set, they were 

instructed to press the space bar. Having the option of skipping the response allowed for 

ambiguity or uncertainty to be induced, depending on the trial block. Trials only differed 

between blocks with regard to the Probe Period. Specifically, for the first block (Block1, 60 

trials) participants were asked to provide their answer with no consequences, as described above. 
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The unknown aspect of these trials, (whether or not the letter was a part of the encoding set) was 

expected to induce ambiguity, as per Harkin et al. For Block2 (60 trials), participants were asked 

to wear stereo headphones and were told that for every trial in which they provided an incorrect 

answer, an aversive stimulus (i.e., the noise blast) may be administered. When participants did 

respond to the probe in the Probe Period incorrectly, a 500ms presentation of 95dB burst of 

aversive noise taken from the International Affective Digitized Sounds (Bradley and Lang, 2007) 

was administered via the headphones, only 50% of the time. This was expected to result in a 

possible (or uncertain) negative consequence in which the unknown becomes future oriented, 

therefore inducing uncertainty. The unknown possibility of whether the aversive stimulus would 

be administered if the response to the probe was incorrect was expected to increase the degree of 

uncertainty participants experienced during this task. Lastly, participants completed Block3 (60 

trials), which was identical to Block1. Trial blocks were presented in this order, across all 

participants (Figure 1). For the Probe Periods, eye gaze movements and behavioral variables 

were measured. As with the first two periods of each trial, number of fixations, and duration of 

each fixation were recorded. In addition, location of each fixation, reaction time, and accuracy 

were recorded for the Probe Period. Lastly, the number of skipped responses was also recorded, 

and the percentage of appropriately skipped responses on misleading trials was subsequently 

calculated. 

Procedure 

Participants began by completing the baseline measures. The questions from these 

scales were included amongst other filler questions in order to reduce reactivity to the 

experimental situation. Upon completion of the baseline measures, participants were taken to 

another room containing the eye tracker. Prior to beginning the eye tracking task, 
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participants’ eye gaze was calibrated and validated to ensure accurate measurement of eye 

movements. Participants were then debriefed regarding the aims and hypotheses of the study. 

At the end, participants were asked to refrain from discussing the experiment or its 

hypotheses or goals in order to prevent other potential participants from learning about the 

aims of the study. 

Data analytic plan 

 Eye tracking task data reduction. Areas of interest were defined as each separate 

rectangle comprising the 2x3 grid, such that any fixations within each specified 150x140 pixel 

area were identified as a single area of fixation. As per Harkin et al. (2012), the average number 

of unique fixations and average duration of fixations were examined during the Encoding and 

Delay Periods. Fixation was defined as any period of time in which gaze remains stable within 

any grid area for 80ms or more. As such, number of unique fixations, average fixation durations, 

and location of fixation were measured. Data for these three eye movement measurements were 

generated during the Probe Period of the eye tracking task and provided a measure of checking 

behavior and attention allocation during a state of ambiguity (for the first and third trial blocks) 

or state of uncertainty (second trial block). Location of fixation was measured by dividing the 

grid between areas containing non-target letters and those that were empty (areas containing a 

target letter were not examined as misleading trials do not have a target letter). As in Harkin et 

al.’s analyses, the total fixation time (TFT) for both empty and non-target letter locations for 

each trial was used as the measure of eye-fixation location. Additionally, during the third period 

of each trial, in which participants were required to respond to a probe, reaction time data was 

collected as an indication of how long participants engaged in checking related behavior (Harkin 

et al., 2009; 2012). Lastly, whether or not participants skipped responses and accuracy for the 
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probe were also examined in order to ensure engagement in the task. Accuracy was controlled 

for in all analyses. Blocks were analyzed separately and data were further divided by trial periods 

(Encoding, Delay, and Probe) and by trial-type (resolvable or misleading) within blocks. 

 Predicting eye gaze and reaction time measurements. Trial blocks were analyzed 

independently of each other. Linear regression models were generated to examine both the IUS-

12 and the MSTAT-II as predictors of eye measurements for the Encoding and Delay Periods 

from the eye tracking task. A separate regression model was conducted for each outcome 

variable described above (i.e., number of fixations and duration of fixations). For the Probe 

Period, in which trials could either be resolvable or misleading, hierarchical linear modeling was 

used to determine whether the IUS-12 or MSTAT-II, comparing across trial-type, significantly 

predicted eye gaze measurements and reaction time. Eye gaze measurements, reaction time, and 

trial- type were entered as level-1 variables, while self-report measures and accuracy during the 

eye tracking task were entered as the level-2 variables. The IUS-12 and MSTAT-II were entered 

into the separate models in order to determine if either measure is a significant, independent 

predictor of outcome variables within each block. For any significant relationship found for IUS-

12 or MSTAT-II, a similar model would have been used including the DTS or DASS anxiety 

subscale to determine whether IU or IA significantly predicts outcome variables above and 

beyond anxious arousal or distress tolerance. The MSTAT-II was specifically hypothesized to be 

associated with all eye gaze and behavioral measurements from Block1, but not the IUS-12 

based on the findings of Toffolo (2014). That is, higher levels of IA were expected to be related 

to greater reaction time, number of fixations, and a greater fixation duration on cells that were 

empty during the Probe Period, similar to the response of high checkers in Harkin (2012). The 

reverse was expected for Block2, such that the IUS-12, but not the MSTAT-II, was hypothesized 
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to predict outcome variables in this block of trials. For outcome variables significantly associated 

with the IUS-12 or MSTAT-II, these self-report measures were further expected to be predictors 

above and beyond the effect of distress tolerance or anxious arousal.      

 Checking symptoms and mediational analyses. Checking symptoms were examined as a 

predictor of outcome variables from the eye tracking task using hierarchical linear regression. 

For any significant relationship between outcome variables and checking symptoms, as well as 

either IUS-12 and MSTAT-II, the IUS-12 and/or MSTAT-II would be entered into separate 

models for the purpose of examining their unique mediational role in the relationship between 

obsessive-compulsive checking and outcome variables. As described above, the IUS-12 was 

expected to mediate the relationship between checking symptoms and eye movement/behavioral 

measurements in Block2, while the MSTAT-II was expected to mediate the relationship between 

checking symptoms and outcome variables from Block1.  Analysis of variance (ANOVA) was 

used to determine whether trial block predicted differences in outcome variables, which were 

thought to be measures of checking behavior (Harkin et al. 2012). 

Exploratory analyses for Block3. The relationship between self-report measures and eye 

gaze/behavioral measurements were examined for Block3 and compared to the relationships 

found in Block1 and Block2.    
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RESULTS 

Predicting eye gaze and reaction time measurements from the Encoding and Delay Periods 

 Two-step linear regression analyses were conducted to examine the independent role of 

IU and IA as predictors for number of fixations and average duration of fixations for the 

Encoding and Delay Periods of all three blocks. Accuracy during the eye tracking task was 

controlled for in all models, as per Harkin et al. (2012). For all trial blocks, neither the IUS-12 

(p’s > .37) nor self-reported checking symptoms from either the OCI-R or VOCI checking 

subscales (p’s > .48) significantly predicted the number of fixations or duration of fixations made 

during the Encoding Period (see Table 4 and 5). The relationship between MSTAT-II and 

number of fixations in the Encoding Period during both Block1 (β = -.22, p < .05) and Block2 (β 

= -.21, p < .05) was significant. Additionally, the relationship between MSTAT-II and number of 

fixations made during the Encoding Period of Block3 was trending toward significance (β = -.18, 

p = .07). These results indicated that the less tolerant a participant is of ambiguity, the more 

fixations they made during the Encoding Period. A similar pattern was observed for MSTAT-II 

predicting the average duration of fixations during the Encoding Period for each block (Block1, 

β = .21, p < .05; Block2, β = .29, p < .05; Block3, β = 17, p = .09), such that the less tolerant 

participants were of ambiguity, the shorter their average fixation durations became. 

Again for all trial blocks, neither the IUS-12 (p’s > .36) nor the self-reported checking 

symptoms (p’s > .17) predicted the number of fixations or the average duration of fixations in the 

Delay Period (see Tables 4 and 5). During the Delay Period, MSTAT-II also did not significantly 

predict either number of fixations (p’s > .15) or average duration of fixations (p’s > .57).  
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Predicting eye gaze and behavioral measurements from the Probe Period 

 Repeated measures hierarchical linear modeling (HLM) analyses were conducted on 

outcome measures from the Probe Period to determine whether the self-report measures 

significantly predicted eye gaze and behavioral outcome variables comparing across trial-type. 

Models were constructed using HLM 7.0 software (Raudenbush & Bryk, 2002). For the analyses 

in the current study, models were constructed with Level 1 modeling trial-type within 

participants and Level 2 modeling differences between participants on baseline, trial-type 

invariant variables (e.g., IUS-12 and MSTAT-II). Trial-type was entered as uncentered and all 

Level 2 predictors were entered into the models as grand mean centered. Interaction terms were 

constructed across levels examining differences in eye gaze measurements and reaction time 

predicted by Level 2 variables and the interaction of Level 2 variables with trial-type.  

First, unconditional, random ANOVA models were examined for each outcome variable 

within each block in order to determine whether significant variability was found between 

subjects. Adequate variability was found for Probe Period number of fixations, average duration 

of fixations, TFT on non-target areas, and TFT on empty areas (p < .001) but not for number of 

“skip” responses (p > .05); therefore, no further analyses were examined with number of “skip” 

responses as an outcome variable.  

Trial-type was then entered into the models in order to determine whether outcome 

variables differed based on trial-type (Table 6). Results indicated that for all blocks, there was a 

significant effect of trial-type on reaction time (Block1, β = -382.67, p < .001; Block2, β =            

-380.32, p < .001; Block3, β = -331.18, p < .001), in which participants were slower for 

resolvable trials compared to misleading trials. These results are consistent with the main effect 
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of trial-type observed in Harkin et al. (2012). For number of fixations, trial-type only had a 

marginally significant effect in Block2 (β = -.10, p < .06), with more fixations during resolvable 

trials than on misleading trials, and had no significant effect in Blocks 1 and 3 (p’s > .16). No 

differences between trial-type were observed for average duration of fixations (p’s < .22); 

however, while not significant, average fixation durations were longer for resolvable trials than 

for misleading trials for all blocks, which is in the pattern observed in Harkin et al. For TFT on 

non-target areas, a significant effect of trial-type was observed for Block1 (β = 57.40, p < .001) 

and Block3 (β = 24.81, p < .05), while the effect was only approaching significance for Block2 

(β = 21.27, p = .098). For TFT on non-target areas, more time was spent on this area during 

misleading trials compared to resolvable trials across blocks. Lastly, for TFT on empty areas, 

trial-type only had a significant effect in Block1 (β = -13.62, p < .05), with a greater amount of 

time spent on empty areas during resolvable trials compared to misleading trials, but no 

significant effect was found for Block2 or Block3 (p’s > .36). 

Four separate analyses for each outcome variable, within each block, were conducted 

controlling for accuracy during the eye tracking task. These analyses examined IUS-12, 

MSTAT-II, OCI-R checking, or VOCI-checking as a main predictor of outcome variables, in 

addition their interaction with trial-type in predicting outcome variables from the eye tracking 

task (Tables 7-11). IUS-12 only significantly predicted TFT for empty areas in Block3 (β = 1.62, 

p < .05), such that higher levels of IU predicted greater TFT on empty areas. Neither IUS-12 nor 

MSTAT-II were significant independent predictors during the Probe Period for any other 

outcome variable across blocks (p’s > .19). Moreover, interaction effects of trial-type with IUS-

12 or MSTAT-II were not significant in predicting eye-gaze measurements and reaction time. 

However, IUS-12 appeared to moderate the effect of trial-type on number of fixations in Block2 
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at a trend approaching significance (β = .01, p < .06). Specifically, fewer fixations were made in 

misleading trials for lower levels of IUS-12 than higher levels of IUS-12, while those with lower 

levels of IUS-12 made more fixations than those with higher levels on the IUS-12 during 

resolvable trials. Neither distress tolerance (p = .17) nor anxious arousal (p = .77) were 

significant predictors of number of fixations during the Block2 Probe Period and therefore were 

not included in the model in order to test for the effect of IUS-12 above and beyond these 

measures.  

Neither measure of checking symptoms (OCI-R and VOCI checking subscales) predicted 

eye-gaze or reaction time measures, independently. Further, there were no significant interaction 

effects of trial-type with checking symptoms in predicting Probe Period outcome variables, 

except for Block3 number of fixations. OCI-R checking significantly moderated the effect of 

trial-type (β = .04, p < .05), such that individuals high on checking symptoms had fewer fixations 

than those low in checking during resolvable trials while during misleading trials individuals 

high on checking made more fixations than those low in checking symptoms. This is a similar 

pattern to that observed in Harkin et al. (2012). As neither IUS-12 nor MSTAT-II did not 

significantly predict number of fixations in Block3, they were not examined as mediators of the 

interaction between checking symptoms and trial-type in predicting this outcome. 

Comparison of blocks 

 Repeated measures ANOVAs were conducted to examine the difference in outcome 

variables between blocks. Four separate 3 factor (Blocks) within subjects ANOVAs were 

conducted examining the number of fixations and average duration of fixations during the 

Encoding and Delay Periods. A significant effect of block was found for number of fixations (F 



22 

 

= 6.83, p <.01) during the Encoding Period, such that participants made more fixations during 

Block2 than on the Blocks 1 and 3. A similar effect was found during the Delay Period (F = 

4.19, p < .05). It appeared that the potential threat of the noise blast led to increased fixations 

during the Encoding and Delay Period. No effect of block was found for average duration of 

fixations during the Encoding Period (F = 1.90, p = .15). However, an effect of block was found 

during the Delay Period for average duration of fixations, such that the average duration of 

fixations was longer in Block1 compared to Block2 and Block3.  

 For the Probe Period, 2 (trial-type) by 3 (block) within subjects ANOVAs were 

conducted predicting each outcome variable. A significant, main effect of block was found 

predicting reaction time (F = 54.731, p < .001), with reaction times decreasing with each block. 

Number of fixations also decreased as blocks progressed (F = 69.84, p < .001). There was also a 

significant interaction of trial-type by block (F = 6.18, p < .01). In Block1, participants made 

more fixations during misleading trials compared to resolvable trials, while in Blocks 2 and 3, 

participants made fewer fixations on misleading trials compared to resolvable trials. There was 

no effect of block with regard to average duration of fixations for the Probe Period. A main 

effect of block was found in predicting TFT for non-target locations (F = 10.23, p < .001), such 

that TFT on non-target areas decreased as blocks progressed, which corresponds with reaction 

times and number of fixations made during each block. There was also a significant trial-type by 

block interaction predicting TFT on non-target areas (F = 6.19, p < .01). For all blocks, 

participants fixated longer on non-target areas during misleading trials, but this difference was 

greater during Block1 compared to Blocks 2 and 3. Lastly, a main effect of block was found for 

TFT on empty areas (F = 16.79, p < .001); again, participants had greater TFT on empty areas 

during Block1 compared to Blocks 2 and 3.  
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DISCUSSION 

The current study sought to examine the differential relationship of IU and IA with eye 

gaze and reaction time measures, previously linked to checking symptoms, based on the 

proposed theoretical difference between the two constructs. Analyses addressed four major aims. 

The first aim of the study, to differentiate effects of IU and IA based on the temporal 

orientation of the unknown element (present or future oriented), was examined by determining if 

effects of IU and IA on eye tracking behavior differed with regard to the presence or absence of a 

future threat. Analyses generally did not support the hypotheses that IU would predict outcome 

measures when the possibility of threat (sound blast) was present and that IA would predict 

outcome measures for trial blocks without the noise blast. Specifically, IU did not predict any 

eye gaze checking behaviors during the Encoding and Delay Periods for any blocks. However, 

IA did predict number of fixations and average duration of fixations during the Encoding Period, 

with the association between IA and eye gaze measurements decreasing from trial Block1 

through trial Block3. This is somewhat in contrast to the expected findings in that IA was not 

predicted to affect outcome variables during Block2, and the effect of IA on outcome variables 

was expected to be greater in Block1 and Block3 than in Block2. The Encoding Period may have 

represented a period of ambiguity, such that during encoding, the aspects of the grid that were 

most important to attend to were unknown. Not knowing which letter would be the target or if 

there would be a target letter may have contributed to ambiguity with regard to where one should 

look during the Encoding Period, resulting in more fixations for those less tolerant of ambiguity 

and subsequently shorter fixation durations. One possible interpretation for this finding is that the 

more intolerant participants are of ambiguity, the more they search for information as a means of 

reducing the present unknown in an effort to relieve related distress. The lack of effect of IU on 
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outcome variables from the Encoding and Delay Period of Block2 did not support our 

hypotheses indicating IU would be most relevant during this block, nor did it provide support for 

a temporal distinction between IU and IA. 

Also, in contrast to the hypotheses from the first major aim (testing differences in the 

effect of IU and IA based on the potential for a future threat), IA did not interact with trial-type 

to predict eye gaze and behavioral outcome variables. IU only interacted with trial-type to 

predict number of fixations at a marginally significant level during the second block. This 

finding partially supported the hypothesis indicating IU would have a more influential role when 

a potential, future threat was present in the trial. Participants with higher levels of IU 

demonstrated a greater difference in number of fixations between trial-types than those with 

lower levels of IU, with more fixations made during misleading trials. While the same amount of 

information was available in all blocks, it appeared that when there was a possibility of a 

negative consequence for answering incorrectly, participants intolerant of uncertainty checked 

more on misleading trials than those with lower levels of IU in order to ensure that the probe 

letter had, in fact, not been present.  

The second aim of the study sought to determine whether any differential effects of IU 

and IA existed with relation to checking behavior exhibited during the eye tracking task. 

Hypotheses from the second aim, in which an association was expected between self-reported 

checking symptoms and outcomes from the eye tracking task, and which predicted IU and IA 

may differentially mediate these associations, were largely unsupported (see below). Due to the 

lack of significant effects of both IU and IA on eye gaze measurements, as well as the lack of 

association between self-reported checking and these eye gaze measurements, IU and IA were 

not examined as mediators of this association in conjunction with the second aim of the study. 
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Similarly, the hypotheses, suggesting that the effect of IU or IA on outcome variables would 

exist above and beyond the effect of distress tolerance or anxious arousal, from the third aim of 

the study (delineating IU and IA from related, but more global constructs) were largely 

unexplored. This was due to the lack of initial effect of IU or IA and lack of a significant 

relationship between outcome variables and either distress tolerance or anxious arousal.  

In an effort to address the second aim of the study (examining differential effects of IU 

and IA with relation to checking behavior exhibited during the eye tracking task), eye gaze and 

reaction time measures were first examined in relation to self-reported checking symptoms. Self-

reported checking symptoms did not predict checking behavior (i.e., number of fixations and 

average duration of fixations) during the Encoding and Delay Periods. This is consistent with our 

hypotheses and with previous studies using this eye tracking task (Harkin et al., 2012), which 

found no differences between checkers and non-checkers in number of fixations and average 

duration of fixations from the Encoding and Delay Periods. However, with regard to the Probe 

Period, participants spent less time on misleading trials when compared to resolvable trials, 

replicating the results of other studies employing this paradigm (Harkin & Kessler, 2009; Harkin 

et al.). It should be noted that while the pattern of response was similar, participants from the 

current study had faster reaction times, on average (Block1 mean reaction time for resolvable 

trials = 1655.85 ms; mean reaction time for misleading trials = 1273.65 ms) than those reported 

in Harkin et al. (mean reaction time for resolvable trials = 2240.9 ms; mean reaction time for 

misleading trials = 1807.7 ms). Again, similar to previous findings, both the number of fixations 

per trial and the average duration of fixations were less in misleading trials compared to 

resolvable trials; this difference, however, was not significant for most blocks. Further, 

participants appeared to spend more time examining areas of the grid that had contained non-



26 

 

target letters during resolvable trials than on misleading trials. Participants only spent 

significantly less time fixating on empty areas during misleading trials compared to resolvable 

trials for the first block, although this pattern was also observed for time fixating on empty areas 

in the third block at a nonsignificant level. Contrary to our hypotheses from the second aim of 

the study, that checking symptoms were expected to predict outcome measures from the Probe 

Period of all blocks, self-reported checking symptoms did not interact with trial-type to predict 

outcome measures during the Probe Period, with the exception of number of fixations made 

during the third block. This interaction in Block3 was similar in pattern to that observed by 

Harkin et al., who found that participants with higher checking symptoms made more fixations 

on misleading trials than those with lower checking symptoms.  

With regard to the fourth aim of the study, conducting exploratory analyses for Block3 in 

part to examine residual effects of the threat of a sound blast, effects examined in Block3 were 

largely not significant, as in both Block1 and Block2. Comparison of outcome measures by block 

revealed that overall, participants made more fixations during the Encoding and Delay Periods of 

the second block of trials in which a potential threat may occur, suggesting participants sought to 

avoid the threat by taking in as much information as possible by reallocating their attention more 

frequently. Moreover, Block3 and Block1 were more similar in the number of fixations and 

average length of fixations observed during the Encoding and Delay Periods, suggesting that the 

effects from the presence of the sound blast on these outcomes did not persist into Block3. 

However, comparison of outcome measures during the Probe Period only demonstrated that 

reaction times, and subsequently number of fixations as well as time spent fixating on both non-

target and empty areas, reduced across blocks. Further examination indicated that outcome 

variables were more alike between the second and third blocks, than between the first and third 
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blocks. This may be an indication of persistent effects of the potential threat in Block2 when 

participants were actually making a response. Alternatively, this pattern may indicate practice 

effects; that is participants may have grown confident in their answers as they progressed 

through the study, or may have become fatigued.  

There are several limitations to note in the present study, some of which may have 

contributed to the lack of findings. One limitation of the current study is the reliance upon self-

report to measure IU and IA as well as a lack of physiological measures. Use of physiological 

measures such as skin conductance or heart rate would have provided a measure of distress in the 

moment, for each trial, as distress was not expected to last beyond the end of the task. 

Additionally, there remains a lack of validated behavioral or physiological measures for both IU 

and IA in the literature. Therefore, the use of such measures in addition to self-report was not 

feasible for the present study. However, use of behavioral measures for IU and IA would have 

been particularly useful as the proposed measures of checking were also behavioral in nature. 

Further, the sample comprised undergraduate students, most of whom were female. The low 

representation of males (10.8%) and the small pool of undergraduate students from which the 

sample was drawn limit the generalizability of the current findings. Nevertheless, the use of a 

large undergraduate sample allowed for greater power and a wider range of scores for both IU 

and IA. Another major limitation in this study was that the sample appeared to largely comprise 

individuals without elevated checking symptoms. In Harkin et al., the group of high checkers had 

a mean score of 12.67 on the VOCI checking subscale; in the present study, 63% of our sample 

reported no checking symptoms on the VOCI checking subscale (score = 0), with a mean score 

from the total sample of 1.70. 
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In addition to these limitations, the following findings should be considered when 

interpreting and generalizing results from this study. While this study sought to differentiate the 

effects of IU and IA on checking behaviors, as measured by the eye tracking task, eye gaze 

behavior and reaction time were not related to self-reported checking in the present study. 

Therefore, the lack of distinction between IU and IA in predicting eye gaze and reaction time 

behavior is likely not representative of their differential role in checking behaviors. The lack of 

interaction effects with checking symptoms may have resulted from measuring checking 

symptoms continuously and from a sample with few participants reporting high levels of 

checking symptoms. Additionally, our participants spent less time responding to the probe than 

participants in Harkin et al., which may have led to less variability in not only reaction times but 

also in eye gaze measures from the Probe Period; eye gaze measurements are partially dependent 

on the reaction time of participants (i.e., the faster participants respond, the smaller the window 

in which to observe eye gaze patterns). Previous studies had found differential eye gaze and 

reaction time behaviors between high checkers and low checkers. As such, it may be beneficial 

for a future study to examine the differential relationship of IU and IA with eye gaze and 

reaction time variables from this task among individuals high and low in checking symptoms, 

instead of measuring checking symptoms continuously. Another key difference between 

outcomes found in Harkin et al. (2012) and the present study was the lack of a main effect of trial 

type (misleading or resolvable) across all outcome variables; this may also have contributed to 

the lack of effects, particularly with regard to the relationship between checking symptoms and 

outcome variables. Effects of trial type were found only for reaction time and time fixating on 

non-target locations. Specifically, participants had longer reaction times and fixated longer on 

non-target locations during resolvable trials than misleading trials. A lower ratio of misleading to 
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resolvable trials in the current study may have played a role in the lack of trial-type effect. A 

50/50 ratio of misleading trials to resolvable trials was used in order to maximize the unknown, 

such that each trial had an equal chance of being resolvable or misleading. However, in the study 

conducted by Harkin and colleagues, resolvable trials only occurred 25% of the time.  

As a whole, the present study provides limited support for the hypothesized time-

orientation difference between IU and IA; future studies should continue to look for ways to 

distinguish between the two. In light of the lack of research examining the distinction between 

IU and IA, in depth analyses of the self-report measures being used for each construct should be 

considered to ensure more accurate measurement of these constructs. Additionally, future studies 

should consider alternative behavioral tasks measuring checking symptoms in which the time 

orientation of the unknown element can be manipulated within the same task. Since IU and IA 

are considered transdiagnostic in nature, it is also necessary to examine their differential roles in 

a variety of psychopathology including other subtypes of OCD, anxiety disorders, and other 

internalizing symptoms. Again, in vivo and behavioral measures of other pathology should be 

used in addition to self-report; this could potentially allow for manipulation of whether the 

unknown aspect of these measures is present or future oriented. Lastly, continued research is 

needed to understand how best to address these constructs in therapy or through brief 

interventions.  
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Table 1.  

Descriptive statistics for self-report measures (N = 111). 

 
M SD 

IUS-12 28.59 9.61 

MSTAT-II 41.55 7.63 

OCI-R checking 2.22 2.13 

VOCI checking 1.70 3.53 

DII 9.06 8.63 

DASS anxiety 2.59 3.17 

Note: IUS-12 = Intolerance of Uncertainty Scale-12; MSTAT = Multiple Stimulus Types Ambiguity Tolerance 

Scale-II; OCI-R checking = checking subscale of the Obsessive-Compulsive Inventory- Revised; VOCI checking = 

checking subscale of the Vancouver Obsessional Compulsive Inventory; DASS anxiety = anxiety subscale of the 

Depression Anxiety Stress Scale-21; DII = Distress Intolerance Inventory. 
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Table 2. 

Descriptive statistics for outcome measures from the Encoding and Delay Periods (N = 111). 

 Block1 Block2 Block3 

 M SD M SD M SD 

Encoding        

Fixation Number    7.22     .94     7.34     .89    7.19   1.01 

Fixation Duration 244.21 41.94 240.55 37.98 245.03 54.51 

       

Delay       

Fixation Number     3.91       .99     4.04      .98     3.98     1.02 

Fixation Duration 481.27 152.95 456.00 140.89 454.20 135.97 
Note: Fixation Number = average number of fixations per trial; Fixation Duration = average duration of fixations 

during each trial.
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Table 3.  

Descriptive statistics for outcome measures from the Probe Period by trial-type (N = 111). 
 

 

Note: Fixation Number = number of fixations per trial; Fixation Duration = average duration of fixations; Non-target 

TFT = total fixation time in areas that had contained non-target letters during the Encoding Period; Empty TFT = total 

fixation time in areas that did not contain any letters during the Encoding Period. 
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Table 4. Linear regressions predicting average number of fixations made during the Encoding 

and Delay Periods controlling for accuracy during the eye-tracking task.  

 Block1 Block2 Block3 

 β p β p β p 

Encoding        

IUS-12 .06 .56 .02 .83 .08 .42 

MSTAT-II -.22 .02 -.21 .03 -.18 .07 

OCI checking .04 .70 -.04 .71 -.02 .82 

VOCI checking -.01 .90 -.06 .54 -.04 .97 

       

Delay       

IUS-12 .07 .49 .10 .30 .06 .55 

MSTAT-II -.14 .15 -.14 .16 -.19 .30 

OCI checking -.03 .77 -.05 .61 -.08 .41 

VOCI checking -.07 .48 -.10 .23 -.12 .20 
Note: IUS-12 = Intolerance of Uncertainty Scale-12; MSTAT = Multiple Stimulus Types Ambiguity Tolerance 

Scale-II; OCI-R checking = checking subscale of the Obsessive-Compulsive Inventory- Revised; VOCI checking = 

checking subscale of the Vancouver Obsessional Compulsive Inventory 
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Table 5. Linear regressions predicting average duration of fixations made during the Encoding 

and Delay Periods controlling for accuracy during the eye-tracking task.  

 Block1 Block2 Block3 

 β p β p β p 

Encoding        

IUS-12 -.07 .45 -.06 .54 -.09 .37 

MSTAT-II   .21 .03  .29 .04  .17 .09 

OCI checking -.02 .83 -.02 .90 -.01 .96 

VOCI checking -.03 .75 -.05 .62 -.07 .48 

       

Delay       

IUS-12 -.03 .72 -.11 .26 -.08 .43 

MSTAT-II -.05 .57  .03 .77 -.01 .95 

OCI checking  .01 .95  .04 .71   .09 .33 

VOCI checking -.01 .96  .05 .60   .13 .17 
Note: IUS-12 = Intolerance of Uncertainty Scale-12; MSTAT = Multiple Stimulus Types Ambiguity Tolerance 

Scale-II; OCI-R checking = checking subscale of the Obsessive-Compulsive Inventory- Revised; VOCI checking = 

checking subscale of the Vancouver Obsessional Compulsive Inventory 
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Table 6. Repeated measures HLM examining the effect of trial-type on outcome measures from 

the Probe Period. 
 

 

 

Predicting Reaction Time      

 Coefficient SE t-Ratio Approximate df p 

  Block1      

  Trial-type -382.67 22.98 -16.67 110 <.001 

  Block2      

  Trial-type -380.32 22.12 -17.20 110 <.001 

  Block3      

  Trial-type -331.18 20.01 -16.55 110 <.001 

Predicting Average Number of Fixations 

 Coefficient SE t-Ratio Approximate df p 

  Block1      

  Trial-type  .07 .06 1.08 110 .28 

  Block2      

  Trial-type -.10 .05 -1.94 110 .06 

  Block3      

  Trial-type -.07 .05 -1.41 110 .16 

Predicting Average Duration of Fixations 

 Coefficient SE t-Ratio Approximate df p 

  Block1      

  Trial-type -5.42 5.64 -.96 110 .34 

  Block2      

  Trial-type   -.12 5.70 -.02 110 .98 

  Block3      

  Trial-type -6.36 5.18 -1.23 110 .22 
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Table 6 - continued. 

Predicting Total Fixation Time on Non-target Letters 

 Coefficient SE t-Ratio Approximate df p 

  Block1      

  Trial-type 57.40 12.93 4.44 110 <.001 

  Block2      

  Trial-type 21.27 12.76 1.67 110 .098 

  Block3      

  Trial-type 24.81 12.27 2.02 110 <.05 

Predicting Total Fixation Time on Empty Areas 

 Coefficient SE t-Ratio Approximate df p 

  Block1      

  Trial-type -13.62 6.09 -2.24 110 <.05 

  Block2      

  Trial-type    1.14 4.68    .24 110 .81 

  Block3      

  Trial-type   -3.86 4.21   -.92 110 .36 
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Table 7.  

Repeated measures HLM examining the interaction of self-report measures by trial-type on 

reaction time from the Probe Period. 

Note: IUS-12 = Intolerance of Uncertainty Scale-12; MSTAT = Multiple Stimulus Types Ambiguity Tolerance 

Scale-II; OCI-R checking = checking subscale of the Obsessive-Compulsive Inventory- Revised; VOCI checking = 

checking subscale of the Vancouver Obsessional Compulsive Inventory 
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Table 8.  

Repeated measures HLM examining the interaction of self-report measures by trial-type on 

number of fixations per trial from the Probe Period. 

Note: IUS-12 = Intolerance of Uncertainty Scale-12; MSTAT = Multiple Stimulus Types Ambiguity Tolerance 

Scale-II; OCI-R checking = checking subscale of the Obsessive-Compulsive Inventory- Revised; VOCI checking = 

checking subscale of the Vancouver Obsessional Compulsive Inventory   
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Table 9.  

Repeated measures HLM examining the interaction of self-report measures by trial-type on 

average duration of fixations per trial from the Probe Period. 

Note: IUS-12 = Intolerance of Uncertainty Scale-12; MSTAT = Multiple Stimulus Types Ambiguity Tolerance 

Scale-II; OCI-R checking = checking subscale of the Obsessive-Compulsive Inventory- Revised; VOCI checking = 

checking subscale of the Vancouver Obsessional Compulsive Inventory 
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Table 10.  

Repeated measures HLM examining the interaction of self-report measures by trial-type on total 

fixation time spent on non-target areas during the Probe Period. 

 
Note: IUS-12 = Intolerance of Uncertainty Scale-12; MSTAT = Multiple Stimulus Types Ambiguity Tolerance 

Scale-II; OCI-R checking = checking subscale of the Obsessive-Compulsive Inventory- Revised; VOCI checking = 

checking subscale of the Vancouver Obsessional Compulsive Inventory 
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Table 11.  

Repeated measures HLM examining the interaction of self-report measures by trial-type on total 

fixation time spent on empty area during the Probe Period. 

 
Note: IUS-12 = Intolerance of Uncertainty Scale-12; MSTAT = Multiple Stimulus Types Ambiguity Tolerance 

Scale-II; OCI-R checking = checking subscale of the Obsessive-Compulsive Inventory- Revised; VOCI checking = 

checking subscale of the Vancouver Obsessional Compulsive Inventory 
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Figure 1. Trial block procedure. Trial-type was randomized within blocks. Blocks were 

presented in the same order across participants. 
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Figure 2. Eye tracking task. Trials consisted of three periods.  For resolvable trials, the probe 

referred to a letter stimulus presented as part of the encoding set from period one.  For 

misleading trials, the probe referred to a letter stimulus not shown in the encoding set from 

period one. (Modified from Harkin et al., 2012). 
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APPENDIX A 

IRB APPROVALS AND CONSENT FORM 
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