
Vol.:(0123456789)1 3

ADHD Atten Def Hyp Disord (2018) 10:189–197 
https://doi.org/10.1007/s12402-017-0244-7

ORIGINAL ARTICLE

Intolerance of uncertainty in children with attention‑deficit/
hyperactivity disorder

Colette Gramszlo1   · Nicholas D. Fogleman1 · Paul J. Rosen1 · 
Janet Woodruff‑Borden1 

Received: 30 June 2017 / Accepted: 6 November 2017 / Published online: 9 November 2017 
© Springer-Verlag GmbH Austria, part of Springer Nature 2017

may be broadly associated with emotion regulation deficits 
rather than specific disorder symptoms.
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Introduction

Intolerance of uncertainty

Elevated levels of intolerance of uncertainty (IU) have been 
identified across numerous emotional disorders (Mahoney 
and McEvoy 2012), including internalizing disorders such as 
anxiety disorders (Carleton et al. 2012a), obsessive compul-
sive disorder (OCD; Tolin et al. 2003), posttraumatic stress 
disorder (PTSD; Fetzner et al. 2013), and major depressive 
disorder (MDD; Gentes and Ruscio 2011); however, there 
is a paucity of literature examining IU among externalizing 
disorders. Attention-deficit/hyperactivity disorder (ADHD) 
is one externalizing disorder frequently associated with co-
occurring emotional difficulties (Rosen and Factor 2015; 
Rosen et al. 2015; Shaw et al. 2014). Given the increasing 
evidence that IU can be identified during early development 
and is present among a wide range of disorders, current theo-
ries of IU posit that it is a foundational and transdiagnostic 
mechanism through which psychopathology emerges (Car-
leton 2016a). Therefore, the current study sought to evaluate 
the proposed transdiagnostic nature of IU by extending work 
examining IU in internalizing populations to an external-
izing population, children with ADHD.

IU is defined as the extent to which an individual is una-
ble to tolerate an aversive response to the perceived lack 
of information in an environment (Carleton 2016b). IU 
captures an individual’s emotional reactivity to unknowns, 
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and their capacity to endure that reactivity. IU, as it was 
originally defined, encompassed the cognitive and behavio-
ral responses associated with uncertainty as well (Freeston 
et al. 1994). Worry, avoidance, and emotional reactivity, for 
instance, arise from a fear of the unknown and contribute to 
psychopathology in both youth and adults (Carleton 2012, 
2016a). IU has been conceptualized as the filter through 
which negative responses emerge. Reliably identified by 
age seven, IU remains stable through adolescence and early 
adulthood (Fialko et al. 2012; Thielsch et al. 2015) suggest-
ing that it represents a dispositional incapacity to endure 
uncertainty. Examination of IU in early childhood appears 
critical for understanding developmental trajectories of psy-
chopathology (Read et al. 2013).

Intolerance of uncertainty as a transdiagnostic risk 
factor

An individual’s capacity to resolve uncertainty depends on 
the context in which it arises, and IU is thought to emerge 
among individuals who experience a higher need for cer-
tainty across situations, and become distressed by the reac-
tions associated with uncertainty (Carleton 2016b). Though 
the internal processes associated with uncertainty are not 
yet well understood, uncertainty is known to elicit increases 
in affect (Bar-Anan et al. 2009) and executive function-
ing (Mushtaq et al. 2011). Experimental manipulations of 
uncertainty have found that individuals experience increased 
affect when uncertainty is induced, regardless of the objec-
tive amount of information present in the environment 
(Greco and Roger 2003; Paulus and Yu 2012). Neuroimag-
ing studies provide evidence that the amygdala, largely asso-
ciated with emotional processing, is activated by environ-
mental uncertainty (Rosen and Donley 2006). Uncertainty 
may increase affect to enhance the salience of environmental 
cues, thus increasing the perceived amount of information 
available to an individual (Bar-Anan et al. 2009).

Uncertainty elicits increases in cognitive control as well. 
Cognitive control, or executive function, refers to the higher 
order, top-down processes responsible for goal-directed 
activity. When top-down representations of the present envi-
ronment do not match the true availability of information, 
signaling uncertainty, cognitive control is likely employed to 
resolve this uncertainty by increasing information process-
ing (Mushtaq et al. 2011). Here, too, neuroimaging studies 
provide evidence to suggest that brain regions involved in 
cognitive control or executive function tasks are activated 
by uncertainty, namely the dorsolateral prefrontal cortex 
(Huettel et al. 2005), the posterior parietal cortex (Volz et al. 
2003), and the anterior cingulate cortex (Stern et al. 2010).

Taken together, current literature indicates that people 
may resolve uncertainty in two ways: through increases in 
emotion and through the cognitive control of this emotion. 

The inability to tolerate uncertainty, then, may arise among 
individuals who experience dysregulation in these two areas. 
Indeed, disorders associated with high levels of IU also dem-
onstrate emotion dysregulation and difficulties with cogni-
tive control. Individuals with anxiety disorders report greater 
emotional reactivity, experience more difficulty recognizing 
emotions, and are more likely to use maladaptive emotion 
regulation strategies, such as emotional avoidance (Cisler 
et al. 2010; Salters-Pedneault et al. 2006). The development 
of anxiety disorders is also associated with differences in 
executive functions such as attentional control and working 
memory capacity (Hsu et al. 2015; Mogg et al. 2015; Rein-
holdt-Dunne et al. 2015). Similarly, differences in emotion 
regulation and cognitive control have been identified among 
other disorders associated with high levels of IU such as 
MDD (Bylsma et al. 2008; Rive et al. 2013), OCD (Snyder 
et al. 2015; Stern et al. 2014), and PTSD (Blair et al. 2015; 
Ehring and Ehlers 2014).

Though not yet tested explicitly, transdiagnostic models 
of IU suggest that it is linked to psychopathology through the 
cognitive control of emotions, or emotion regulation (Ein-
stein 2014). Emotion regulation is a multifaceted and mul-
tidimensional process (Rosen and Epstein 2010) whereby 
individuals control and modify the valence and intensity 
of their emotional states to adapt to internal and external 
demands (Cole et al. 2004). Studies have found that children 
with ADHD also experience emotion dysregulation, includ-
ing more intense experiences of emotions, and more intense 
shifts in mood (Barkley 2015; Sobanski et al. 2010). Given 
the relation between IU and emotion dysregulation observed 
in many internalizing disorders, children with ADHD may 
also demonstrate similar IU impairment due to deficits in 
managing and coping with intense and frequent negative 
emotions.

Intolerance of uncertainty and ADHD

ADHD is a neurodevelopmental disorder characterized by 
symptoms of impulsivity, inattention, and hyperactivity 
(American Psychiatric Association 2013). ADHD affects 
an estimated 5% of school-aged children and is associated 
with dysfunction across domains, including home, school, 
and interpersonal relationships (Polanczyk et al. 2007). As 
with the disorders discussed above, emotion dysregulation 
is a core component of ADHD (Barkley 2014; Martel 2009; 
Rosen et al. 2015; Shaw et al. 2014). Emotion dysregulation 
in this population is often attributed to executive inhibitory 
deficits, including difficulty inhibiting emotional reactivity, 
and difficulty controlling this reactivity (Barkley 1997), and 
may contribute to impaired peer relationships and academic 
difficulties beyond the effects of ADHD alone (Wehmeier 
et al. 2010).
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While children with internalizing disorders may experi-
ence sadness or anxiety in response to uncertainty, children 
with ADHD may be more likely to experience frustration 
(Douglas and Parry 1994; Milich and Okazaki 1991) as they 
fail to effectively cope with and manage intense negative 
emotions. Studies examining the behavior of children with 
ADHD during problem-solving tasks have found that chil-
dren with ADHD experience and express greater frustration 
relative to typically developing children. Further, children 
with ADHD attempt to solve fewer problems, and frequently 
quit tasks sooner than typically developing children (Scime 
and Norvilitis 2006; Walcott and Landau 2004). Children 
with ADHD may demonstrate impaired functioning and an 
inability to complete difficult tasks due to feelings of uncer-
tainty over whether or not they will fail. It is possible that 
the uncertainty associated with an unsolved problem elicits 
increased affect among children with ADHD beyond that 
of typically developing children, which is intolerable, and 
reduced through maladaptive emotion regulation strategies, 
thereby increasing levels of IU within this population.

Research questions

Though emotion dysregulation is present among both 
internalizing and externalizing disorders, current literature 
has focused on addressing the mechanism of IU among 
the former. Therefore, the current study sought to evalu-
ate IU as a transdiagnostic construct present among disor-
ders associated with emotion dysregulation by comparing 
IU among children with ADHD to IU among children with 
known increases in IU (i.e., anxiety disorders), and to typi-
cally developing children. Child populations were chosen 
to inform models of the developmental psychopathology of 
IU (Read et al. 2013) and to address questions regarding the 
foundational nature of IU (Shihata et al. 2016). The current 
study examined total IU, prospective IU (i.e., desire for pre-
dictability), and inhibitory IU (i.e., paralysis and impaired 
functioning arising from uncertainty) in the three popula-
tions of interest (Birrell et al. 2011; Hong and Lee 2015).

Given the evidence that children with ADHD experi-
ence heightened affect in uncertain situations, beyond that 
of typically developing children, and demonstrate maladap-
tive behaviors as a response, the current study posited the 
following hypotheses: (1) Children with anxiety disorders 
and ADHD will demonstrate significantly more total IU, 
prospective IU, and inhibitory IU relative to unaffected 
children; (2) children with anxiety disorders will demon-
strate significantly greater prospective IU relative to children 
with ADHD due to the anticipatory nature of anxiety disor-
ders (Kertz and Woodruff-Borden 2013) and children with 
ADHD will demonstrate significantly greater inhibitory IU 
relative to children with anxiety disorders due to difficulties 

controlling behavioral responses to increased affect (Scime 
and Norvilitis 2006).

Methods

The current study was conducted using participants from 
two larger samples; therefore, only procedures relevant to 
the current study are outlined. Participants were recruited 
through elementary and middle schools, contacts in the local 
community, and flyers distributed throughout the commu-
nity. Study procedures were approved by the Institutional 
Review Board at the University of Louisville. Parents of 
children provided informed consent and children provided 
assent prior to initiation of any study procedures.

Children without anxiety disorders and ADHD repre-
sented a community sample rather than a healthy control 
sample; thus, children were not excluded from the study 
if they had symptoms of anxiety disorders or ADHD but 
did not meet criteria for diagnosis. To ensure that the non-
anxiety sample and the non-ADHD sample represented a 
true community sample, children were included in the study 
regardless of the presence of disorders other than anxiety 
disorders and ADHD.

The ethnic composition of the study sample was reflec-
tive of the area from which the population was collected 
(US Census Bureau, 2010) with 71.0% non-Hispanic White/
Caucasian, 18.3% non-Hispanic Black/African-American, 
2.2% Hispanic/Latino, 2.2% Asian/Pacific Islander, and 6.4% 
other racial/ethnic background.

Sample 1

Participants included a total of 51 children: 36 children with 
anxiety disorders (16 boys, 20 girls; mean age = 9.83 ± 1.73) 
and 15 children without anxiety disorders or ADHD (8 boys, 
7 girls; mean age = 9.47 ± 1.89; Table 1).

Parents completed the Anxiety Disorders Interview 
Schedule-IV-Parent Version (ADIS-P) and children com-
pleted the Anxiety Disorders Interview Schedule-IV-Child 
Version (ADIS-C; Albano and Silverman 1996) to assess 
for the presence of anxiety disorders and/or ADHD. The 
ADIS-C/P is a semi-structured interview that assesses for 
anxiety and mood disorders as outlined in the Diagnostic 
and Statistical Manual of Mental Disorders, 4th ed., text 
revision (APA 1994). The interview is organized by initial 
screening questions for each of the disorders, with in-depth 
modules administered following affirmative responses. The 
ADIS-C/P has strong psychometric properties, with good 
to excellent levels of reliability for the majority of DSM-IV 
categories (Silverman et al. 2001). Children completed the 
Intolerance Uncertainty Scale (IUS; Freeston et al. 1994) to 
assess child self-perceived IU. The IUS is a 27-item child 
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self-report measure that assesses reactions to uncertainty, 
ambiguous situations, and the future (Carleton et al. 2007). 
Item responses are based on a 5-point Likert-type scale. The 
IUS is most commonly summed as a total score (Antony 
et al. 2001) and has demonstrated excellent internal consist-
ency (Freeston et al. 1994) and good test–retest reliability 
(Dugas et al. 1997). The IUS was converted to the Intoler-
ance of Uncertainty Scale—Short Version (IUS-12; Carleton 
et al. 2007) to allow for comparison to participants in sample 
2. Though participants in sample 1 did not complete measure 
items in the same order as those in sample 2, this is unlikely 
to be problematic, based on previous psychometric examina-
tions of the IUS (Carleton et al. 2012b). Monetary compen-
sation was given to families. Exclusion criteria for children 
included being younger than 7 years or older than 12 years, 
being the non-biological child of their parent, having devel-
opmental delays, and receiving a diagnosis of ADHD.

Sample 2

Participants included a total of 42 children: 28 children 
with ADHD (20 boys, 8 girls; mean age = 8.96 ± 1.45) and 
14 children without ADHD or anxiety disorders (9 boys, 5 
girls; mean age = 9.14 ± 1.29; see Table 1). The ADHD 
module of the DISC-P contains a question related to current 
use of psychotropic medications to treat ADHD (stimulant 
and non-stimulant). This question was used to assess active 
ADHD medication usage, and 9 of 28 children with ADHD 
were receiving medication treatment at baseline.

Parents completed the Diagnostic Structured Interview 
for Children-Version IV, Parent Report (DISC-P; Shaffer 
et al. 2000) to assess for ADHD diagnostic status and/or 
presence of anxiety disorders. The DISC-P was used to 

provide diagnostic assessment of children in the study. 
The DISC-P is a diagnostic structured interview that pro-
vides a reliable means of assessing for the presence of 
psychological disorders in children and has demonstrated 
reliability and validity in a broad array of settings (Shaffer 
et al. 2000). Children completed an adapted version of the 
Intolerance Uncertainty Scale—Short Version (IUS-12; 
Carleton et al. 2007) to assess child self-perceived IU. The 
reduced IUS-12 has been shown to retain exemplary inter-
nal consistency and correlated well with the original IUS 
(Carleton et al. 2007). Furthermore, the IUS-12 allows for 
comparison of a total IU, and a two-factor structure which 
represent both anxious (IU-Prospective) and avoidance 
(IU-Inhibitory) components of IU (Carleton et al. 2007). 
Monetary compensation was given to families. Exclusion 
criteria for children included being younger than 7 years 
or older than 13 years, and receiving a diagnosis of an 
anxiety disorder.

Statistical analyses

First, one-way analyses of variance (ANOVAs) were used 
to investigate demographic differences (i.e., age, sex, eth-
nicity) between anxiety disorders, ADHD, and unaffected 
samples. Next, a 3 (Group: unaffected, anxiety disorder, 
or ADHD) × 3 (Scale: total IU, prospective IU, or inhibi-
tory IU) linear mixed model (LMM) analysis of covari-
ance (ANCOVA) was used to examine study hypotheses. 
An LMM procedure was used to accommodate the nested 
structure of the data, as prospective and inhibitory IU sub-
scale scores are also components of total IU. While general 
linear model (GLM) analyses assume that all observations 
are independent of one another, LMM permits observa-
tions to exhibit correlated variability (Jensen et al. 2008; 
Peugh 2010). Because LMM does not allow for multiple 
dependent variables, a repeated measures approach was 
employed. Given previous research suggesting that ADHD 
medications may reduce symptoms of impulsivity, inat-
tention, and hyperactivity (Pelham and Fabiano 2008), 
ADHD stimulant medication was included as a covariate, 
in addition to age and sex. Two planned contrasts were 
used to test study hypotheses. The first examined total IU, 
prospective IU, and inhibitory IU in unaffected children 
relative to children with ADHD and anxiety disorders. The 
second examined an interaction contrast (Group × Scale) 
for anxiety disorder and ADHD groups, and prospective 
and inhibitory IU scales only. To protect against inflat-
ing the Type I error rate, the Bonferroni procedure was 
employed for the two planned contrasts (α = .05/2 = .025). 
All data were analyzed using SPSS® 23 software (Armonk, 
NY).

Table 1   Demographic and racial/ethnic distribution for sample 1 and 
sample 2

Sample 1, N = 51; Sample 2, N = 42

Sample 1 Sample 2 Total sample

Mean age 9.73 ± 1.77 9.02 ± 1.39 9.41 ± 1.64
Sex (M) 47.10% 69.00% 57.00%
Child diagnostic status
Unaffected 15 14 29
Anxiety disorder 36 0 36
ADHD 0 28 28
Race/ethnicity
Caucasian/white 37 29 66
African-American/black 9 8 17
Latino/Hispanic 1 1 2
Pacific islander/Asian 2 0 2
Other racial/ethnic back-

ground
2 4 6
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Results

Preliminary analysis

The homogeneity-of-regression assumption indicated that 
the relationship between the covariates and total IU did not 
differ significantly as a function of child diagnostic status 
(F(2,90) = .11, p =  .90). The relationships between the 
covariates and prospective IU (F(2,90) = .13, p = .88) and 
inhibitory IU (F(2,90) = 2.25, p = .11) also did not differ 
significantly as a function of child diagnostic status.

Hypothesis testing

The LMM analysis of repeated measures indicated a signifi-
cant Scale by Group interaction (F(4180) = 6.30, p < .001). 
Estimated marginal means for each Scale by Group are rep-
resented in Fig. 1. The contrast between the two clinical 
groups (i.e., anxiety disorders and ADHD) and the unaf-
fected group was significant for Scale (t(90) = 2.37, p = .02), 
indicating that children in the clinical groups reported sig-
nificantly higher total IU, prospective IU, and inhibitory IU 
scores than unaffected children. The contrast between the 
anxiety disorder and ADHD groups for prospective IU and 
inhibitory IU scores was also significant (t(180) = 3.75, 
p < .001) indicating an interaction between the two affected 
groups at the subscale level. Pairwise comparisons of esti-
mated marginal means revealed that inhibitory IU did not 
significantly differ between anxiety disorder (M = 12.13) 
and ADHD (M = 12.38) groups (95% CI [− 3.44, 2.96]). A 
post hoc power analysis was computed to determine whether 
nonsignificant results were due to issues with power. Though 
there is no agreed upon method for determining power 
in LMM analyses, effect sizes for GLM ANOVA can be 

substituted to estimate achieved power (Edwards et al. 2008). 
A Cohen’s ƒ of .34 was obtained based on study analyses and 
yielded power = .97 (Faul et al. 2007). A medium effect 
size is consistent with past studies examining IU and child 
psychopathology (Osmanagaoglu et al. 2017).

Discussion

The current results represent a step toward understanding 
IU as a transdiagnostic mechanism through which child-
hood psychopathology develops. To our knowledge, this is 
the first study to examine IU in an externalizing population 
diagnosed with ADHD. Consistent with our first hypothesis, 
children with anxiety disorders and ADHD demonstrated 
significantly greater total IU, prospective IU, and inhibitory 
IU relative to unaffected children. Regarding our second 
hypothesis, anxiety and ADHD groups did significantly 
differ by subscale score. Though graphical interpretation 
confirmed that children with anxiety disorders report sig-
nificantly more prospective IU compared to children with 
ADHD, follow-up analyses revealed that inhibitory IU levels 
were comparable between these two groups.

Implications

Childhood IU has typically been associated with internal-
izing disorders; however, the current study reveals that IU 
levels in children with ADHD are comparable to those of 
children with anxiety disorders. The current results may 
suggest that IU is linked to emotion dysregulation broadly, 
rather than being a risk factor for the development of a 
specific disorder. Emotion dysregulation has consistently 
been identified as a core component of childhood anxiety 

Fig. 1   Total IU, prospective 
IU, and inhibitory IU by child 
diagnostic status
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disorders (Suveg and Zeman 2004; Tan et al. 2012). Chil-
dren with anxiety disorders experience intense and uncon-
trollable affect, and report little confidence in managing 
these experiences (Hannesdottir and Ollendick 2007). 
Similar deficits in emotional regulation and control are 
central to an ADHD diagnosis as well (Shaw et al. 2014). 
While aspects of emotion regulation were not measured 
here, given the link between IU, emotion, and emotion 
regulation, the current study suggests that IU arises among 
children who experience emotion dysregulation regard-
less of whether symptoms are primarily internalizing or 
externalizing. Uncertainty elicits and increases affect and 
is perceived as being more aversive across the popula-
tion (FeldmanHall et al. 2016). Among individuals who 
already experience emotion as being uncontrollable and 
unpleasant, uncertainty may become intolerable.

Our results of increased IU among children with anxi-
ety disorders are supported by current literature. Research 
suggests that among this population, uncertainty signals 
threat, which triggers perseverative worry about what may 
happen in the future as a result of current uncertainty (Fialko 
et al. 2012). Among internalizing disorders, IU is linked to 
anxiety and sadness (Mahoney and McEvoy 2012). Chil-
dren with ADHD, however, appear to primarily experience 
frustration in response to uncertainty (Scime and Norvilitis 
2006). Problem-solving paradigms contain inherent uncer-
tainty. When children with ADHD are faced with problem-
solving tasks, they are exposed to the uncertainty associated 
with information processing, solution generation, decision 
making, etc. In the presence of reactivity and inability to 
regulate the frustration associated with this uncertainty, chil-
dren with ADHD are more likely to demonstrate maladap-
tive behaviors such as avoiding further problem-solving and 
engaging in aggression (Walcott and Landau 2004). Accord-
ingly, children with ADHD reported significantly higher 
levels of inhibitory IU as compared to typically develop-
ing children in this sample. This suggests that children with 
ADHD experience uncertainty as intolerable because they 
believe uncertainty restricts their ability to act. In previous 
studies, individuals who exhibited higher levels of inhibitory 
IU were more likely to “freeze-up” and use avoidance-based 
strategies during uncertain conditions (Hong and Lee 2015).

Though the current study hypothesized that children with 
ADHD would experience significantly higher inhibitory IU, 
compared to anxious children, as a result of this tendency 
to freeze-up and avoid uncertainty, results did not reveal 
statistically significant differences in inhibitory IU between 
children with ADHD and children with anxiety disorders. 
Previous studies have found that inhibitory IU measures 
some aspects of behavioral inhibition, a risk factor for the 
development of anxiety disorders (Carleton 2016b). While 
anxious children demonstrated significantly more prospec-
tive IU than children with ADHD, they may also endorse 

high levels of inhibitory IU as well due to increased behav-
ioral inhibition in this population.

The current study has implications for the treatment of 
childhood psychopathology as well. New treatments for 
emotional disorders have targeted IU with promising results 
(McEvoy and Erceg-Hurn 2015). Among emotional disor-
ders, reductions in IU throughout treatment have predicted 
reductions in overall severity and distress (Boswell et al. 
2013). Further, cutting edge treatments aimed at increasing 
tolerance for uncertainty have shown promising results in the 
reduction of anxiety symptoms among youth (Rodgers et al. 
2016). IU may be an important treatment target for external-
izing populations as well. Future studies should continue to 
investigate how IU is linked to ADHD, and how treatments 
aimed at reducing IU may aid in the treatment of ADHD. 
Future studies should also continue to investigate IU as a 
transdiagnostic construct by examining levels of IU among 
other externalizing disorders, and elucidating which factors 
link IU to psychopathology broadly, rather than to diagnoses 
specifically.

Limitations

This study provided encouraging support for the presence of 
IU in children with externalizing disorders. However, several 
limitations must be acknowledged. This study represented 
an initial and preliminary examination of IU in children pre-
senting with externalizing disorders. Although this study 
demonstrated that elevated IU is present in both children 
with internalizing and externalizing disorders, all data in 
this study were obtained concurrently. Thus, it is not pos-
sible to deconstruct the direction of the effects demonstrated 
in this study. Further studies are needed to demonstrate the 
longitudinal direction of this relation to determine if the IU 
assessed in this study is caused by or is the result of psycho-
pathology in children. Indeed, it is possible that a dynamic 
and bidirectional effect exists between IU and internalizing 
and externalizing disorders. Future studies should also seek 
to investigate IU in a larger sample of children with internal-
izing and externalizing disorders.

The current study included participants from two separate 
samples. Although the use of two samples was necessary 
given the aims of the study, each sample recruited partici-
pants independently and administered somewhat disparate 
measures of IU. Sample one employed the IUS (Freeston 
et al. 1994) and sample 2 administered an adapted version 
of the IUS-12 (Carleton et al. 2007). Fortunately, the IUS 
(Freeston et al. 1994) can be converted to the IUS-12 (Car-
leton et al. 2007) by selecting 12 questions directly from 
the original IUS developed by Freeston et al. (1994). Given 
that the IUS-12 correlates well with the original IUS and 
retains exemplary internal consistency (Carleton et al. 2007), 
the decision to convert the IUS to the IUS-12 allowed for 
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comparison of IU across children with internalizing and 
externalizing disorders. Furthermore, conversion of the 
original IUS (Freeston et al. 1994) to the IUS-12 (Carleton 
et al. 2007) allowed for comparison of total IU, prospec-
tive IU, and inhibitory IU in children with internalizing and 
externalizing disorders.

Additionally, disparate methods were employed to assess 
for the presence of anxiety disorders and ADHD in the two 
samples. Sample one utilized the ADIS-C/P (Albano and 
Silverman 1996) to diagnose anxiety disorders, and sample 
two utilized the DISC-P (Shaffer et al. 2000) to diagnose 
ADHD. Although this is a limitation, the ADIS-C/P has 
demonstrated strong psychometric properties, with good 
to excellent levels of reliability for the majority of DSM-
IV categories (Silverman et al. 2001), and the DISC-P has 
demonstrated reliability and validity in the assessment of 
psychological disorders in children (Shaffer et al. 2000). 
Further, each diagnostic tool was selected specifically for 
the intended population. Thus, the ADIS-C/P is indicated 
as one of the most valid assessments of childhood anxiety 
disorders, while the DISC-P is one of the most valid tools 
for the assessment of childhood ADHD. Children with anxi-
ety disorders were only included in the study if they did not 
meet criteria for ADHD, and children with ADHD were only 
included in the study if they did not meet criteria for an anxi-
ety disorder. Therefore, although disparate methods of meas-
urement were employed in the current study, only children 
affected by anxiety disorders or ADHD were included in the 
current study to allow for comparison of IU in children with 
internalizing and externalizing disorders. This is also a study 
strength, as levels of IU in our child ADHD sample cannot 
be attributed to the presence of clinical anxiety among the 
ADHD group.

Given that anxiety disorders and ADHD have been 
shown to be highly comorbid and often results in greater 
child impairment (Schatz and Rostain 2006), future studies 
should seek to compare IU in children with anxiety disorders 
and ADHD to children with comorbid anxiety disorders and 
ADHD. Furthermore, though anxiety disorder status was 
determined through a multi-informant approach, ADHD 
diagnostic status was determined by parent report alone 
due to practical limitations. Future studies should attempt 
to incorporate a multi-informant approach when diagnosing 
ADHD in children.

Conclusion

The current study is the first to demonstrate that IU is pre-
sent among children with externalizing disorders, and fur-
ther substantiates literature regarding the presence of IU in 
children with internalizing disorders. IU may arise in chil-
dren who experience emotional reactivity and dysregulation 

broadly, as the inability to regulate and control negative 
emotions elicited by uncertainty causes distress and leads 
to maladaptive coping behaviors. This pattern of impairment 
may be differentially related to children with internalizing 
and externalizing disorders. For children with internalizing 
disorders, the inability to modulate emotional reactivity and 
regulation when thinking about future uncertainty may lead 
to elevated ratings of prospective IU, whereas for externaliz-
ing disorders, the inability to modulate emotional reactivity 
and regulation in the presence of uncertain events may lead 
to elevated ratings of inhibitory IU.
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