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The intolerance of uncertainty model of worry posits that
individuals worry as a means to cope with the discomfort they
feel when outcomes are uncertain, but few experimental studies
have investigated the causal relationships between intolerance
of uncertainty, situational uncertainty, and state worry.
Furthermore, existing studies have failed to control for the
likelihood of future negative events occurring, introducing an
important rival hypothesis to explain past findings. In the
present study, we examined how individuals with high and low
trait intolerance of uncertainty differ in their behavioral,
cognitive, and emotional reactions to situational uncertainty
about an upcoming negative event (watching emotionally
upsetting film clips), holding constant the likelihood of that
negative event taking place. We found that although individuals high in trait prospective intolerance of uncertainty reported
a higher degree of belief that being provided with detailed
information about the upcoming stressor would make them feel
more at ease, they did not experience an actual decrease in
distress or state worry upon being provided with more
information, during anticipation of the film clips, or during
the film clips themselves. Our results suggest that heightened
distress regarding negative events may be more central than
intolerance of uncertainty to the maintenance of worry.
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THE INTOLERANCE OF UNCERTAINTY MODEL (IUM) of
generalized anxiety disorder (GAD) is one of the
most prominent theoretical conceptualizations of
worry (e.g., Dugas, Buhr, & Ladouceur, 2004).
Intolerance of uncertainty (IU) is an individual
differences variable depicting an individual’s appraisal of uncertain or ambiguous situations as
threatening. Individuals high in IU report that they
respond negatively to uncertain situations on
emotional, cognitive, and behavioral levels (Buhr
& Dugas, 2002; Dugas et al., 2004). The IUM
posits that individuals worry as a means to cope
with the discomfort they feel when outcomes are
uncertain (e.g., Dugas et al., 2004). IU is a
transdiagnostic construct, predicting symptoms of
GAD (e.g., Gentes & Ruscio, 2011), obsessivecompulsive disorder (OCD; Steketee, Frost, &
Cohen, 1998), social anxiety disorder (Boelen &
Reijntjes, 2009), depression (de Jong-Meyer, Beck,
& Riede, 2009), panic disorder, and agoraphobia
(McEvoy & Mahoney, 2011). IU is also strongly
associated with worry (e.g., Dugas, Freeston, &
Ladouceur, 1997).
IU has traditionally been viewed as a trait-like
feature (Mahoney & McEvoy, 2012), but has also
been manipulated experimentally (Ladouceur,
Gosselin, & Dugas, 2000; Rosen & Knäuper, 2009)
and decreases in response to psychotherapy for GAD
that seeks to reduce IU (Boswell, Thompson-
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Hollands, Farchione, & Barlow, 2013; Dugas &
Ladouceur, 2000). Among individuals with GAD, IU
has been found to partially account for the crosssectional relationship between neuroticism and worry
(McEvoy & Mahoney, 2013). These findings add to
growing evidence that IU might play a causal role in
maintaining worry. According to the IUM, high trait
IU and high situational uncertainty interact to
produce especially high, disruptive levels of worry.
However, the vast majority of research on IU as it
relates to GAD utilizes correlational rather than
experimental designs, and thus causal relationships
and mechanisms involving both IU and situational
uncertainty have remained largely untested.
Woody and Rachman (1994) offer a perspective
on GAD that might enrich our understanding of the
role that IU plays in the maintenance of worry.
They assert that GAD stems from a search for safety
signals, and that this search is ultimately unsuccessful due to worriers’ bias toward perceiving and
interpreting threat (e.g., Butler & Mathews, 1983,
1987). Because uncertainty is perceived as threatening, individuals with GAD may search for
information in order to reduce uncertainty. Relative
to nonanxious controls, individuals with GAD are
more likely to seek reassurance from others
(arguably a form of safety information; BeesdoBaum et al., 2012; Cougle et al., 2012). Woody and
Rachman (1994) theorize that these attempts to
find safety only offer temporary relief from anxiety;
eventually, the safety signal’s effects wear off, and
the individual’s attention and thoughts are drawn
toward other potentially threatening stimuli and/or
subject matter.
Information-seeking behavior as a consequence
of high IU has thus far only been examined in the
health literature. Rosen and Knäuper (2009)
investigated the effects of both IU and situational
uncertainty on information seeking using a task in
which participants read a medical description of a
fictitious sexually transmitted infection (STI). They
randomly assigned participants to perceive themselves as having either high or low IU through false
feedback about their trait level of IU. Participants
also read a description that led them to be either
certain they did not have the STI (situational
certainty) or uncertain about whether they might
have the STI (situational uncertainty). Participants
assigned to experience both high perceived trait IU
and situational uncertainty sought more
information about the fictitious health risk and
reported higher levels of state worry compared with
those in the other three groups. Importantly,
however, this study did not rule out the important
rival hypothesis (identified by Oglesby & Schmidt,
2017) that the mere anticipation of a negative event

(i.e., having an STI) might have led to these effects.
Because the situational uncertainty condition induced both uncertainty and the anticipation of a
negative event, it is impossible to isolate the effects
of situational uncertainty. Additionally, this task
may not have been personally relevant for those
with GAD, as health concerns are not among the
main topics of worry for this population (Hoyer,
Becker, & Roth, 2001).
In another experimental study, Ladouceur et al.
(2000) manipulated situational uncertainty using a
gambling task. Participants were told that either a
specific charitable organization would not receive
money if they did not succeed in the game
(situational uncertainty) or that the charity would
receive money regardless of their success in the
game (situational certainty). Participants in the
situational uncertainty condition reported higher
IU and higher levels of state worry during the
gambling task than did participants in the situational certainty condition. Although these results
suggest a causal relationship between situational
uncertainty and state worry, this study likewise did
not rule out the rival hypothesis that the anticipation
of a negative event (i.e., a charitable organization not
receiving money) might have led to increased state
worry during the gambling task. As in Rosen and
Knäuper (2009), the situational uncertainty condition induced both uncertainty and anticipation of a
negative event, precluding isolation of the effects of
uncertainty. In addition, this investigation did not
measure information seeking, which may play a role
in maintaining anxiety (Woody & Rachman, 1994).
Noting that the anticipation of a threat was a
potential confound in existing experimental research on IU, Oglesby and Schmidt (2017) sought
to control for this variable. They randomly assigned
participants to be told either that they would give a
speech (low situational uncertainty) or that a coin
toss would determine whether they would give a
speech (high situational uncertainty), allowing
them to hold the threat constant across conditions.
Participants higher in trait IU evidenced higher
anticipatory state anxiety than did participants
lower in trait IU, regardless of level of situational
uncertainty. Thus, individuals with higher trait IU
subjectively reported that uncertainty caused them
more distress than did those lower in trait IU, but
they did not actually evidence higher state anxiety
when faced with uncertainty (vs. certainty) about a
future threat. Importantly, although Oglesby and
Schmidt attempted to hold constant the presence of
threat, the likelihood of that threat occurring varied
systematically with situational uncertainty.
Therefore, it remains unclear whether individuals
with high trait IU react differently to high versus

individuals intolerant of uncertainty
low situational uncertainty when the likelihood of a
future event occurring is held constant. In addition,
this investigation did not include a measure of
information seeking.
Taken together, these three investigations offer
support for the IUM by demonstrating that both
high trait IU and high situational uncertainty are
associated with an increase in anxiety-relevant
behaviors/experiences (i.e., information seeking,
state worry, anxiety). However, the most recent of
these studies (Oglesby & Schmidt, 2017) suggests
that the effects of situational uncertainty might
simply be due to the anticipation of a negative event
and not to situational uncertainty per se. Furthermore, these three investigations were limited in
(a) the systematic varying of situational uncertainty
with the likelihood of a negative event and (b) the
lack of consistent assessment of information
seeking as a dependent variable. Another potential
limitation of these investigations lies in (c) their
definition of trait IU. All three of these studies
utilized the full-scale score from the Intolerance of
Uncertainty Scale (IUS; Buhr & Dugas, 2002)
to identify high versus low trait IU. The shortened
12-item version of the IUS consists of two subscales.
Prospective anxiety (hereafter referred to as prospective IU) measures anxiety regarding the anticipation of uncertainty (e.g., reacting aversively to
unforeseen or surprising events), and is uniquely
associated with GAD and OCD. In contrast,
inhibitory anxiety measures the inhibition of action
or experience in response to uncertainty (e.g., feeling
paralyzed in the face of doubt or uncertainty), and is
uniquely associated with panic disorder, agoraphobia, depression, and social anxiety disorder (Carleton
et al., 2012; McEvoy & Mahoney, 2011). Because
prospective IU reflects discomfort with anticipating
uncertainty as well as the desire for more certainty/
information, this subscale is particularly well positioned to predict information-seeking behavior.
Furthermore, prospective IU (but not inhibitory IU)
predicts greater brain activity in response to errors
(measured with an electroencephalogram [EEG])
and stronger startle eye-blink response to unpredictable threat (Jackson, Nelson, & Hajcak, 2016;
Nelson, Liu, Sarapas, & Shankman, 2016). Thus,
selecting participants on the basis of their prospective
IU scores may facilitate isolation of theoretically
relevant effects of uncertainty.
In the present study, we examined (a) whether
individuals high in trait prospective IU would
(behaviorally) seek more information about an
uncertain threat, and (cognitively) report increased
positive beliefs about the effects of receiving information; and (b) whether individuals high in trait
prospective IU would react more negatively (with
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respect to state worry and subjective distress) to
situational uncertainty. To improve upon past
limitations and better isolate the causal role of
situational uncertainty, we selected participants on
the basis of their trait prospective IU scores, and we
manipulated situational uncertainty holding constant the likelihood and occurrence of an upcoming
stressor. Participants were informed that they would
be exposed to two emotionally upsetting film clips
and asked to write a list of questions about the
upcoming clips. The number of questions asked and
the amount of time participants spent generating
these questions served as behavioral measures of
information seeking. We also asked participants how
much more at ease they believed they would feel if
they were to have their questions answered and if
they were to be provided with detailed summaries of
the film clips; these served as cognitive measures of
reactions to situational uncertainty. Participants
were randomly assigned to have their questions
fully answered and receive detailed information
about the upcoming film clips (situational certainty),
or to not have their questions answered and
not receive information about the film clips (situational uncertainty). All participants were then
instructed to think about the upcoming film clips
during a 5-minute anticipation period, during which
they provided state worry and subjective distress
ratings (with the measurement of state worry during
this anticipation period serving as a test of the IUM’s
central tenet that individuals high in trait IU worry in
anticipation of uncertain events). Finally, all participants viewed the two film clips and provided
subjective distress and negative affect ratings,
which served as emotional measures of betweengroups reactions to the film clips.
First, based on Woody and Rachman’s (1994)
proposal that anxious individuals seek safety signals,
as well as the IUM’s proposal that individuals high in
trait IU find uncertainty threatening, we predicted
that upon being informed about the film clips (before
the manipulation of situational uncertainty), participants high in trait prospective IU (relative to those
low in trait prospective IU) would seek more
information and that they would be more likely to
perceive having this information as beneficial. Second, we predicted a three-way interaction among our
main variables of interest (trait prospective IU and
situational uncertainty) and time during the anticipation period. We expected that relative to individuals
high in trait prospective IU, those low in trait
prospective IU would evidence consistently lower
levels of state worry and distress across the anticipation period regardless of the situational uncertainty
condition. In contrast, we predicted that among
individuals high in trait prospective IU, those who
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Table 1

Sample Characteristics and Baseline Measures
Low prospective IU

High prospective IU

Situational certainty
(n = 24)

Situational uncertainty
(n = 23)

Situational certainty
(n = 28)

Situational uncertainty
(n = 28)

Age M (SD)
Females (n)
Race/ethnicity (n)
Caucasian
African American
Hispanic
Asian/Pacific Islander
Middle Eastern
Other
Multiracial

19.04 (1.15)
16

19.05 (1.13)
15

19.54 (2.19)
19

19.46 (1.58)
17

6
2
10
1
1
0
4

4
5
7
5
1
0
0

5
2
8
11
0
1
1

4
0
9
13
0
0
1

Variables (observed range)

M (SD)

M (SD)

M (SD)

M (SD)

PSWQ (18–79)
BDI-II (0–55)
State Worry (0–70)
SUDS (Distress) (0–80)
Negative Affect (10–37)

40.79 (12.33)
5.83 (5.35)
10.00 (11.80)
12.08 (11.12)
12.92 (3.20)

43.22 (11.60)
5.74 (5.99)
4.35 (7.88)
12.17 (12.42)
11.22 (1.54)

61.96 (11.11)
17.29 (13.44)
17.50 (20.30)
21.54 (19.53)
14.79 (5.72)

62.96 (11.70)
18.64 (13.07)
22.14(22.17)
25.19 (21.73)
15.39 (5.17)

Note. Untransformed Ms and SDs are provided for ease of interpretation. IU = intolerance of certainty; PSWQ = Penn State Worry
Questionnaire; BDI-II = Beck Depression Inventory–II; SUDS = Subjective Units of Distress Scale.

experienced situational uncertainty would maintain a
consistently higher level of state worry and distress
while anticipating the upcoming film clips, whereas
those who experienced situational certainty would
initially report lower levels of state worry and distress
(having received the “safety signal” of information),
which would increase as their attention would be
drawn toward other potential threats (Woody &
Rachman, 1994). Using an exploratory approach, we
also examined participants’ (a) subjective distress
when they were initially told about the clips (before
manipulating uncertainty) and (b) emotional reactivity to the clips. Although these additional analyses do
not directly test the IUM or Woody and Rachman’s
theory, they provide knowledge about the potential
emotional consequences of IU and situational uncertainty during a subsequent negative event.

Method
design
We utilized a 2 (trait prospective IU: high, low) × 2
(condition: situational certainty, situational
uncertainty) between-subjects design. We also
included time as a repeated measures variable
reflecting multiple measurements of state worry,
distress, and emotional reactivity.
participants
We selected undergraduate students both low and
high in trait prospective IU from the participant pool
at a large, public, urban university. Potential partic-

ipants (N = 2,932) completed the Intolerance of
Uncertainty Scale–12 (IUS-12; Carleton, Norton, &
Asmundson, 2007) during a departmental screening
procedure each semester. We invited students to
participate if their score on the prospective IU subscale
was at least 1 standard deviation above (≥ 25) or
below (≤ 12) the pool mean (M = 18.68, SD = 6.29). A
total of 169 individuals meeting inclusion criteria
agreed to participate. On the day of the laboratory
visit, we readministered the IUS-12 to all 169
participants; 66 participants still did not meet this
inclusion criterion and were therefore excluded from
primary analyses. 1 The final sample (N = 103) was
young (mean age = 19.29, SD = 1.61), predominantly
female (65.05%), and racially/ethnically diverse
(see Table 1).

measures
Intolerance of Uncertainty Scale–12 (IUS-12)
This version of the original IUS (Carleton et al., 2007)
contains 12 items measuring two subscales: prospective anxiety (prospective IU), which measures fear and
anxiety regarding the anticipation of uncertainty and
is uniquely associated with GAD and OCD; and
inhibitory anxiety (inhibitory IU), which measures the
inhibition of action or experience in response to
uncertainty and is uniquely associated with panic
1
We collected data from these 66 participants, plus an additional 30
participants with prospective IU scores falling within 1 SD of the mean, for
later examination of dimensional prospective IU scores. These 96
individuals’ data were not included in primary analyses.

individuals intolerant of uncertainty
disorder, agoraphobia, depression, and social anxiety
disorder (Carleton et al., 2012; McEvoy & Mahoney,
2011). The IUS-12 evidences good retest reliability
(Khawaja & Yu, 2010) and adequate convergent and
discriminant validity (Carleton et al., 2007; McEvoy
& Mahoney, 2011). Potential participants’
prospective IU scores (M = 18.67, SD = 6.29)
were similar to values reported elsewhere (e.g.,
Carleton, Collimore, & Asmundson’s, 2010, community [M = 19.45, SD = 6.58] and student [M =
16.68, SD = 6.00] samples). Clinical samples of
patients with anxiety disorders evidence higher levels
of prospective IU (e.g., McEvoy & Mahoney, 2011
[M = 21.81, SD = 6.92]), and patients with GAD
evidence the highest scores on this subscale (e.g.,
Talkovsky & Norton, 2016 [M = 23.40, SD = 7.33]).
Internal consistency of this subscale in the current
sample was excellent (α = .96), and its retest reliability
(from the screening to the experimental session) was
imperfect but acceptable (r = .75).
Penn State Worry Questionnaire (PSWQ)
The PSWQ (Meyer, Miller, Metzger, & Borkovec,
1990) is a 16-item self-report measure designed to
assess the frequency and intensity of worry. It has
good retest reliability both immediately (r = .92) and at
4 weeks from initial assessment (r = .74). Correlations
between the PSWQ and measures of anxiety, depression, and emotional control support the PSWQ’s
convergent and discriminant validity (Brown, Antony,
& Barlow, 1992). We administered the PSWQ to
ensure that trait levels of worry were equivalent across
randomly assigned conditions, given that state worry
was one of our dependent variables of interest.
Internal consistency of the PSWQ in the current
sample was excellent (α = .94).
Beck Depression Inventory–II (BDI-II)
The BDI-II (Beck, Steer, & Brown, 1996) is a 21-item
self-report measure that assesses features of
depression over the past 2 weeks. The BDI-II has
excellent retest reliability over durations varying
from 1 to 12 days after initial assessment in a
university sample (r = .82–1.00; Sprinkle et al.,
2002). The convergent and discriminant validity of
the BDI-II are good (Arnarson, Ólason, Smári, &
Sigurđsson, 2008). We administered the BDI-II to
ensure that depression was equivalent across randomly assigned conditions, given the positive relationship between depression and IU (de Jong-Meyer
et al., 2009). Internal consistency of the BDI-II in the
current sample was excellent (α = .95).
State Worry Rating
We asked participants to report their state
worry (“How worried are you at this moment?”) on
a 0- to 100-point scale (0 = not at all worried, 100 =
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extremely worried) six times: once at baseline, and five
times throughout the anticipation period.
Subjective Units of Distress Scale (SUDS)
Using the SUDS (Wolpe, 1958), at various points in
the experiment we asked participants to report their
subjective distress on a 0- to 100-point scale (0 =
totally relaxed, 100 = highest distress/fear/anxiety/
discomfort that you have ever felt). Participants
rated their distress six times: at baseline, after being
initially informed about the film clips, after the
manipulation of uncertainty, after the anticipation
period, after viewing the first film clip, and after
viewing the second film clip.
Positive and Negative Affect Schedule—Moment
Version (PANAS)
The PANAS (Watson, Clark, & Tellegen, 1988) is a
20-item self-report measure consisting of 10 positively valenced and 10 negatively valenced adjectives that assess positive affect (PA) and negative
affect (NA), respectively. In the current study, we
calculated only the NA subscale. The PANAS
demonstrates moderate retest reliability for the
NA subscale (α = .45) for momentary assessment of
affect. The PANAS demonstrates good convergent
(Bagozzi, 1993) and discriminant (Bleidorn &
Peters, 2011; Watson et al., 1988) validity. Internal
consistency of the NA subscales in the
current sample was good at all three time points
assessed (α = .81–.87). Participants completed the
PANAS three times: at baseline, before both film
clips, and after both film clips.

procedure
Upon arrival, participants were seated at a desk
containing a computer monitor, keyboard, and a
box of tissues. They were asked to complete state
worry, baseline distress, and NA ratings, and then
to complete the IUS-12 (to ensure continued
eligibility for the study), the PSWQ, and the
BDI-II. See Figure 1 for an outline of all study
procedures (including when dependent measures were
administered).
Informing Participants About Stimuli
The experimenter informed participants that study
staff had conducted a thorough search for film clips
that are effective at eliciting strong emotions, and
that they would be watching “emotionally upsetting film clips” as part of the study. The experimenter also told participants that they would be
provided with mental health resources at the end of
the session, as these film clips “could bring up
emotions that they would like to discuss with a
professional.” Finally, the experimenter reminded
participants that they could stop watching the film
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SUDs
State Worry
PANAS
IUS
PSWQ
BDI

Inform Participants
about Stimuli
SUDs

Participants
Generate List of
Questions

Number of
Questions

Manipulation of
Uncertainty
SUDs
Manip. Check
Ancitipation
Period

State Worry

SUDs
PANAS
Film Clip #1

SUDs
Film Clip #2
SUDs
PANAS
Debrieing

FIGURE 1 Diagram outlining study procedure flow. Stages of the
study appear on the left; dependent variables appear on the right,
indicating at which point they were obtained. Note. SUDS =
Subjective Units of Distress Scale; PANAS = Positive and Negative
Affect Schedule; IUS = Intolerance of Uncertainty Scale; PSWQ =
Penn State Worry Questionnaire; BDI = Beck Depression Inventory.

clips at any point. This information (in combination
with the visible box of tissues) was meant to
highlight the potential emotional effects of the film

clips and to create the anticipation of negative
emotional reactions. Participants then completed
another distress rating.
Generating Questions About Film Clips
The experimenter told participants that they could
write down questions to which they would like
answers about the upcoming film clips, and
provided them with an unlimited amount of time
to generate those questions. The number of
questions generated and the amount of time taken
to complete the task served as behavioral measures
of information seeking. Additionally, participants
were asked, “How much more at ease would you
feel if you could have these questions answered?” as
well as “How much more at ease would you feel if
you could be provided with a summary about what
happens in the films?” (1 = not at all, 5 = a lot).
These questions served as cognitive measures of the
belief that being provided with information about a
future threat would ease their distress.
Manipulation of Situational Uncertainty
Participants were randomly assigned to experience
situational certainty or uncertainty regarding the
upcoming film clips. The experimenter provided
participants in the situational certainty condition
with a detailed summary of the two film clips and
then answered each of their questions accurately and
thoroughly. In contrast, the experimenter did not
provide participants in the situational uncertainty
condition with a summary of the film clips, and did
not answer their questions. To control for the
passage of time during this portion of the experiment,
each participant in the uncertainty condition was
yoked to a participant in the certainty condition
(based on their order of participation) by asking each
participant in the uncertainty condition to wait in the
room for the amount of time his or her yoked
participant in the certainty condition had taken to
receive the information. Participants then completed
another distress rating. To examine whether our
uncertainty manipulation was successful, we then
asked participants, “How uncertain are you about
what the film clips will be like?” (1 = extremely
certain, 5 = extremely uncertain).
Anticipation Period
Participants remained seated quietly for 5 minutes,
during which the experimenter asked them to think
about what it would be like to watch the upcoming
film clips. The experimenter interrupted participants every 40 seconds and asked them how
worried they were at that moment on a scale from
0 to 100 (0 = not worried at all to 100 = extremely
worried), which served as a measure of state worry
during the anticipation period. At the end of this

individuals intolerant of uncertainty
period, participants completed another distress and
NA rating.
Film Viewing
Participants then viewed the two film clips in
counterbalanced order. The fearful clip (216
seconds long) was from the film Silence of the
Lambs and depicted a female FBI agent tracking a
serial killer in his house; the sad clip (158 seconds
long) was from the film The Champ and depicted a
young boy grieving over his dying father. Both clips
have been shown to elicit these intended emotions
(Gross & Levenson, 1995). Participants completed
a distress rating immediately after watching each
clip, and an NA rating after having watched both
clips; these served as measures of emotional
reactivity to the film clips. Finally, participants
were debriefed and provided with mental health
service resources.

Results
preliminary analyses
We tested all dependent variables for normality by
examining skew (with a cutoff of N–2 and b 2) and
kurtosis (with a cutoff of N–7 and b 7; West, Finch, &
Curran, 1995). The baseline measure of NA was the
only measure that required transformation, displaying
a substantial positive skew with leptokurtic kurtosis.
After an inverse transformation, baseline NA then met
the skew and kurtosis criteria for normality. Untransformed means and standard deviations are provided
in all analyses for ease of interpretation.
We also examined correlations among baseline
measures, which demonstrated that most measures
were significantly correlated (ps b .05) but not
redundant. Trait prospective IU was
associated with trait worry (PSWQ; r = .69),
depression (BDI-II; r = .55), baseline state worry
(r = .33), baseline distress (SUDS; r = .37), and
baseline NA (PANAS; r = .38). Trait worry was
associated with depression (r = .62), baseline state
worry (r = .30), baseline distress (r = .37), and
baseline NA (r = .48). Depression was associated
with baseline state worry (r = .35), baseline
distress (r = .43), and baseline NA (r = .47). Finally,
baseline NA was associated with baseline state
worry (r = .67), and baseline distress (r = .58).
Baseline state worry and distress shared the
strongest relationship (r = .82).
Data Reduction
To reduce our analyses and increase ease of
interpretation, we first examined the correlations
between various dependent variables, and combined variables and/or conducted multivariate
analyses where appropriate. Results indicated
moderate correlations (rs = .23–.61) between
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(a) number of questions asked about the upcoming
film clips, (b) time taken to generate questions,
(c) ratings of how much more at ease participants
would feel if they could receive the answers to their
questions, and (d) ratings of how much more at ease
participants would feel if they could receive a
summary of the film clips. We conducted a
MANOVA on these four dependent variables given
Maxwell’s (2001) guidelines stating that dependent
measures should be correlated at .30 b r b .70 to be
entered in a MANOVA.
We also examined the correlations between
distress and NA ratings before and after the film
clips. Distress and NA ratings were strongly
correlated at baseline (r = .58), before (r = .72) the
film clips, and after (r = .72) the clips—thus, we
standardized and combined these ratings to form a
single variable representing self-reported negative
reactivity at each of these three time points. Because
NA was not measured at any other times during the
experiment (i.e., after participants were initially
told about the film clips or during the anticipation
period), we examined distress independently (as
opposed to combined with NA to form a negative
reactivity variable) for these other analyses.
To reduce the risk of Type I error in our
exploratory analyses, we set the p value for all
exploratory analyses to .005 based on Benjamin
et al.’s (2018) recommendations to employ this
more conservative standard for significance in
detecting new, exploratory findings. The new
standard was chosen by attaining a p value that
corresponded with Bayes factors that conventionally indicate “substantial” to “strong” evidence.
The new standard was found to reduce the false
positive rate from 33% (with a p value of .05 and
prior odds of 1:10) to 5% (with a p value of .005
and prior odds of 1:10). Benjamin et al. recommend
that p values that fall between .05 and .005 be
termed “suggestive” rather than “significant,” and
that these findings may be further explained with
this more forthcoming labeling.
Baseline Differences
We examined trait prospective IU group differences
on baseline measures (see Table 1). Relative to
participants with low trait prospective IU, those with
high trait prospective IU reported higher levels of trait
worry, F(1, 101) = 79.82, p b .001, d = 1.76; trait
depression, F(1, 101) = 34.89, p b .001, d = 1.20;
baseline distress, F(1, 98) = 10.98, p = .001, d = 0.67;
baseline state worry, F(1, 101) = 13.80, p b .001, d =
0.75; and baseline NA, F(1, 101) = 14.20, p b .001,
d = 0.75.
We also sought to ensure that the two randomly
assigned conditions yielded equivalent levels of
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baseline measures. Participants in the situational
uncertainty and situational certainty conditions did
not differ from each other on trait worry, trait
depression, baseline distress, baseline state worry,
or baseline NA (ps ≥ .54, ds ≤ .12).

Manipulation Check
As intended by our manipulation, participants
in the uncertainty condition indicated less certainty
about what the upcoming film clips would be like
(M = 2.61, SD = 1.13) than did participants

Table 2

Primary Analytic Models
1. Effects of Trait Prospective IU on Distress From Before to After Being Informed of Film Clips (ANOVA)
Source

df

F

p

Partial η 2

Prospective IU
Time
Prospective IU × Time
Error

1
1
1
98

19.46
2.17
5.56

b .001*
.14
.02

.17
.02
.05

2. Effects of Trait Prospective IU on Information-Seeking Variables (MANOVA)
Source

df

F

p

Partial η 2

Prospective IU multivariate effect
Number of questions asked
Time taken to generate questions
Ratings of “at ease” if provided answers
Ratings of “at ease” if provided summary
Multivariate error
Univariate error

4
1
1
1
1
92
95

4.02
1.96
0.02
8.85
12.04

.005*
.17
.88
.004*
.001*

.15
.02
b .001
.09
.11

3. Effects of Trait Prospective IU and Situational Uncertainty on Distress During Anticipation of Film Clips (ANCOVA)
Source

df

F

p

Partial η 2

Prospective IU
Condition
Time (before, after)
Prospective IU × Condition × Time
Baseline distress (covariate)
Error

1
1
1
1
1
95

12.96
0.33
2.19
0.63
102.50

.001*
.57
.14
.43
b .001*

.12
.003
.02
.01
.52

4. Effects of Trait Prospective IU and Situational Uncertainty on State Worry During Anticipation of Film Clips (ANCOVA)
Source

df

F

p

Partial η 2

Prospective IU
Condition
Time (interruption 1, 2, 3, 4, 5)
Prospective IU × Condition × Time
Baseline state worry (covariate)
Error (within subjects)
Error (between subjects)

1
1
2.82
2.82
1
258.99
92

25.61
0.57
0.15
0.34
10.73

b .001*
.45
.92
.79
.001*

.22
.01
.002
.004
.10

5. Effects of Trait Prospective IU and Situational Uncertainty on Negative Reactivity During Film Clips (ANCOVA)
Source

df

F

p

Partial η 2

Prospective IU (high, low)
Condition (certainty, uncertainty)
Time (before, after)
Prospective IU × Condition × Time
Baseline negative reactivity (covariate)
Error

1
1
1
1
1
93

10.78
0.001
0.08
0.77
59.76

.001*
.98
.78
.38
b .001*

.10
b .001
.001
.01
.39

Note. IU = intolerance of certainty.

individuals intolerant of uncertainty
in the certainty condition (M = 5.67, SD = 1.10), F
(1, 101) = 194.53, p b .001, d = 2.74.

effects of trait prospective iu upon
being informed about a distressing
event
We examined the effects of trait prospective IU on
individuals’ information-seeking behavior, beliefs,
and subjective distress upon being informed that they
would be exposed to an emotionally upsetting event.
All results appear in Table 2. For informationseeking behavior and beliefs, we conducted a oneway (prospective IU: low, high) between-subjects
MANOVA on (a) the number of questions asked
about the upcoming film clips, (b) the time taken to
generate questions, (c) ratings of how much more at
ease participants would feel if they could receive the
answers to their questions, and (d) ratings of how
much more at ease participants would feel if they
could receive a summary of the film clips. Results
indicated a multivariate main effect of trait prospective IU, F(4, 92) = 4.02, p = .005, η 2p = .15. Followup univariate tests revealed that participants high in
trait prospective IU believed that they would be more
at ease if they could receive the answers to their
questions (M = 2.67, SD = 1.29) than did those low in
trait prospective IU (M = 1.96, SD = 1.04), F(1, 95) =
8.85, p = .004, d = 0.60. Furthermore, participants
high in trait prospective IU reported that they would
be more at ease if they could receive a summary of the
films (M = 3.40, SD = 1.19) than did those low in trait
prospective IU (M = 2.51, SD = 1.34), F(1, 95) =
12.04, p = .001, d = 0.70. However, participants with
high and low trait prospective IU did not differ
in how long they took to generate their questions,
F(1, 95) = 0.02, p = .88, d = 0.03, or in
how many questions they asked, F(1, 95) = 1.96
p = .17, d = 0.29. 2
For subjective distress, we conducted an exploratory 2 (prospective IU: low, high) × 2 (time: baseline,
after being informed) mixed-model ANOVA on
subjective distress ratings provided immediately
after being initially informed about the film clips.
Results indicated a main effect of trait prospective IU,
such that participants high in trait prospective IU
reported greater distress (M = 24.64, SD = 18.87)
than did those low in trait prospective IU (M = 11.65,
SD = 10.69), F(1, 98) = 19.46, p b .001, d = 0.85. This
was qualified by a suggestive Prospective IU × Time
2
We also investigated the relationship between (a) dimensional prospective
IU and (b) dimensional trait worry and these four information-seeking variables.
Higher trait prospective IU predicted higher ratings of being at ease if provided
with answers (p = .005) and if provided with a summary of the clips (p = .001),
but not the other two variables. Similarly, higher trait worry predicted higher
ratings of being at ease if provided with answers (p = .003) and if provided with a
summary of the clips (p b .001), but not the other two variables. Analyses
available from R.M.R. upon request.
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interaction, F(1, 98) = 5.56, p = .02, η 2 p = 0.05
(Benjamin et al., 2018). Follow-up analyses of this
suggestive interaction revealed that participants
high in trait prospective IU experienced an increase
in distress from baseline to after being informed
of the upcoming film clips, F(1, 52) = 7.80, p = .01;
d = 0.21, whereas those low in trait prospective
IU did not, F(1, 46) = 0.37, p = .55; d = 0.09 3
(see Figure 2).

effects of trait prospective iu and
situational uncertainty during
anticipation
We also examined the effects of both trait prospective
IU and situational uncertainty on individuals’ state
worry and subjective distress while anticipating a
distressing event (see Table 2). For state worry, we
conducted a 2 (prospective IU: high, low) × 2
(condition: certainty, uncertainty) × 5 (time: interruption 1, 2, 3, 4, 5) mixed-model ANCOVA on state
worry ratings, controlling for baseline state worry.
Results indicated a main effect of trait prospective IU,
such that participants high in trait prospective IU
reported greater state worry throughout the anticipation period (M = 25.59, SD = 20.10) than did
those low in trait prospective IU (M = 6.80, SD =
10.70), F(1, 92) = 25.61, p b .001, d = 1.17. No other
significant effects emerged. In particular, the hypothesized Prospective IU × Condition × Time
interaction was not significant, F(2.82, 258.99) =
0.34, p = .79, η 2 p = 0.004.
For subjective distress, we conducted a 2
(prospective IU: low, high) × 2 (condition: certainty,
uncertainty) × 2 (time: beginning of anticipation
period, end of anticipation period) mixed-model
ANCOVA on distress ratings, controlling for
baseline distress. Results indicated a main effect of
trait prospective IU, such that participants high in
trait prospective IU were more distressed while
anticipating the upcoming stressor (M = 27.23, SD =
18.44) than were those low in trait prospective IU
(M = 12.03, SD = 10.55), F(1, 95) = 12.96, p = .001,
d = 1.01. No other significant effects emerged. In
particular, the hypothesized Prospective IU ×
Condition × Time interaction was not significant,
F(1, 95) = 0.63, p = .43, η 2 p = 0.01. 4
3
To examine whether a proxy measure of neuroticism might offer an
alternative explanation, we conducted a 2 (trait prospective IU) × 2 (time:
baseline, after being informed) ANOVA on person-centered distress scores.
Within-subjects distress did not account for our suggestive interaction.
Analyses available from R.M.R. upon request.
4
We also examined state worry and distress across the anticipation
period (a) without controlling for baseline levels, (b) by examining the
Dimensional Prospective IU × Situational Uncertainty interaction, and (c) by
examining the Dimensional Trait Worry × Situational Uncertainty interaction. Additionally, for distress across the anticipation period, we conducted
these analyses (d) using person-centered distress scores. These approaches
did not alter the pattern of results. Analyses available from R.M.R. upon
request.
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FIGURE 2 Subjective distress over time for participants high in trait prospective IU (top) and low in trait prospective IU (bottom). Note. IU =
intolerance of uncertainty.

effects of trait prospective iu and
situational uncertainty during a
distressing event
We examined the effects of both trait prospective IU
and situational uncertainty on individuals’ selfreported negative reactivity while they viewed the
film clips (see Table 2). We conducted an exploratory 2 (prospective IU: low, high) × 2 (condition:
certainty, uncertainty) × 2 (time: before film clips,
after film clips) mixed-model ANCOVA on our
combined negative reactivity variable, controlling
for baseline negative reactivity. Results indicated a
main effect of trait prospective IU, such that
participants high in trait prospective IU (M = 0.74,
SD = 1.86) reported higher negative reactivity than

did those low in trait prospective IU (M = –0.89, SD =
0.99), F(1, 93) = 10.78, p = .001, d = 1.09. No other
significant effects emerged. In particular, the
Prospective IU × Condition × Time interaction was
not significant, F(1, 93) = 0.77, p = .38, η 2p = 0.01. 5

Discussion
We aimed to examine how individuals with high and
low trait prospective IU differ in their behavioral,
cognitive, and emotional reactions to situational
certainty and uncertainty about an upcoming
5
We conducted this analysis (a) without controlling for baseline levels,
(b) by examining the Dimensional Prospective IU × Situational Uncertainty
interaction, and (c) by examining the Dimensional Trait Worry × Situational
Uncertainty interaction. These approaches did not alter the pattern of results.
Analyses available from R.M.R. upon request.

individuals intolerant of uncertainty
negative event. The IUM (Dugas et al., 2004) posits
that GAD is developed and maintained largely due to
high trait IU, which leads to pathological levels of
state worry when outcomes are uncertain. This
theory, coupled with Woody and Rachman’s
(1994) theory that anxious individuals are motivated
to seek safety signals when they detect a threat, led us
to expect that participants high in trait prospective IU
would seek more information about an upcoming
stressor than would those low in trait prospective IU.
However, we found that when participants were
initially informed about an upcoming stressor
(watching emotionally upsetting film clips), those
high in trait prospective IU did not ask more
questions about that upcoming event than did
individuals low in trait prospective IU. This result is
surprising considering Rosen and Knäuper’s (2009)
finding that trait IU predicts information-seeking
behavior when outcomes are uncertain. However,
Rosen and Knäuper examined a composite index of
information seeking, which included two behavioral
measures (requesting additional information and
taking an informational sheet) and one self-report
measure (a subjective assessment of informationseeking intentions). In contrast, we examined behavioral and subjective indices separately and found that
although individuals high in trait prospective IU
subjectively reported that they would feel more at
ease if they could receive information about a stressor
(with a large magnitude of effects), they did not
behaviorally seek more information. Thus, individuals high in trait prospective IU hold beliefs about the
utility of gathering information for reducing anxiety
and distress, but they may not behaviorally seek
more information to reduce that uncertainty.
Woody and Rachman (1994) argue that attempts
to find safety only lead to temporary decreases in
distress for anxious individuals, as their tendency to
attend to threatening stimuli in the environment
persists beyond the initial comfort that safety signals
provide. Our results did not support this temporary
relief hypothesis: When we reduced uncertainty by
providing extensive information about the upcoming
films, individuals high in trait prospective IU did not
evidence a reduction in anxiety, and they did not react
to this reduced uncertainty differently from those low
in trait prospective IU. Rather, those high (vs. low) in
trait prospective IU maintained greater state worry
and distress while anticipating what it would be like
to watch the upcoming film clips. Past research
indicates that relative to nonworriers, worriers report
greater distress when anticipating stressful events
(Hoyer et al., 2001)—our results further suggest that
uncertainty alone may not cause increased distress
during anticipation of a stressful event. Taken
together, our findings suggest that individuals high

499

in trait prospective IU expect a decrease in distress as a
consequence of being provided with information
about an impending stressor, but when they are
provided with this information, they do not experience this decrease in distress.
This inaccurate expectancy regarding the utility
of gathering information about an upcoming
stressor may function similarly to a host of other
inaccurate expectancies held by anxious individuals. For example, compared to healthy control
participants, anxious individuals may be less
accurate in predicting their emotional experiences.
The emerging field of affective forecasting has
shown that individuals have difficulty accurately
anticipating emotional reactions (e.g., Wilson &
Gilbert, 2003). Furthermore, individuals high in
neuroticism show even more difficulty accurately
predicting their emotional reactions given their
negative biases. Hoerger and Quirk (2010) found
that neurotic individuals anticipate more severe
negative emotional reactions to future events as
compared to their actual experienced reactions of
that event. Thus, individuals high in trait worry
(which is strongly correlated with neuroticism;
McEvoy & Mahoney, 2013), as well as individuals
high in trait prospective IU, may be especially poor
predictors of their emotional experiences. These
findings align with previous research showing that
individuals with GAD (a condition uniquely associated with high levels of trait prospective IU;
Carleton et al., 2012) may have difficulty predicting
their emotional reactions to future negative events.
For instance, individuals with GAD tend to
overestimate the likelihood and severity of negative
events and to underestimate their ability to cope
with those events (Borkovec, Hazlett-Stevens, &
Diaz, 1999; Ladouceur, Blais, Freeston, & Dugas,
1998; MacLeod, Byrne, & Valentine, 1996).
Individuals with GAD also hold positive biases
about the utility of worry in that they are more
likely to report that worry can help them cope with
negative emotions (e.g., Penney, Mazmanian, &
Rudanycz, 2013)—an inaccurate positive expectancy given evidence that worrisome states are
associated with distress and impairment (Gentes &
Ruscio, 2014; Kessler & Wittchen, 2002) and
lower perceived coping ability (Hirsch, Perman,
Hayes, Eagleson, & Mathews, 2015).
This finding also aligns with other models of worry
and GAD that converge to suggest that individuals
with GAD experience difficulties with their emotions.
For instance, the emotion dysregulation model
(Mennin, Heimberg, Turk, & Fresco, 2005; Mennin,
Holaway, Fresco, Moore, & Heimberg, 2007) posits
that individuals with GAD have difficulty identifying
and understanding their emotions, hold negative
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beliefs about emotions (e.g., that emotions are
threatening), and engage in maladaptive emotional
management strategies (e.g., emotional suppression).
If understanding one’s present emotions provides a
foundation for understanding one’s future emotions,
then such emotional deficits in the present may explain
worriers’ difficulties predicting future emotions. In
addition, the contrast avoidance model of GAD (Llera
& Newman, 2010, 2014) posits that individuals with
GAD are particularly sensitive to increases in negative
emotion, and that they employ worry to avoid the
experience of a sharp increase in negative emotion. In
our study, participants high in trait prospective IU
(which is uniquely related to GAD) experienced
heightened negative emotion that was maintained
consistently throughout the study even when certainty
was provided. It is possible that these participants
utilized worry to avoid increases in negative emotion,
although future research would need to explore such a
mechanism more directly. Finally, the avoidance
model of worry posits that worry functions to avoid
aversive somatic and affective experiences (Borkovec,
Alcaine, & Behar, 2004), and draws on research
indicating that chronic worriers are likely to believe
that worry reduces the likelihood of negative events.
Similarly, our results showed that participants high in
trait prospective IU had a subjective perception that
certainty would help to avoid future distress.
Although we were inspired by research on worry
and accordingly measured worry-relevant variables,
as a transdiagnostic variable, prospective IU also
shares a unique relationship with OCD (Carleton et
al., 2012; McEvoy & Mahoney, 2011). Similar to
individuals with GAD, individuals with OCD have
difficulty understanding emotions: They have difficulty recognizing emotions in others (Daros,
Zakzanis, & Rector, 2014) and expressing emotions
congruent with external stimuli (Valeriani et al.,
2015). Thus, research on clinical phenomena that are
uniquely related to high prospective IU (i.e., GAD,
OCD) consistently points to foundational difficulties
in understanding current emotions, whether those
emotions are personal, relevant to others, or relevant
to external situations. It is likely that such foundational difficulties underlie observed difficulties in
predicting future emotions, including those resulting
from situations characterized by uncertainty. Future
experimental research seeking to examine prospective IU in domains other than worry could manipulate uncertainty regarding OCD-relevant stressors
(e.g., potentially contaminated objects) to determine
whether providing certainty regarding such stressors
alleviates or maintains distress.
The specific mechanisms by which participants high
in trait prospective IU maintain higher state worry and
distress when uncertainty is alleviated remain unclear.

However, several findings from extant research might
illuminate these mechanisms. In particular, uncertainty surrounding an upcoming stressor might not be the
active ingredient that causes distress for these
individuals. In the three experimental investigations
examining IU and/or situational uncertainty, two
studies (Ladouceur et al., 2000; Rosen & Knäuper,
2009) found that high IU led to an increase in state
worry when outcomes were uncertain, whereas the
third investigation (Oglesby & Schmidt, 2017) failed
to find this effect. However, in all three of these
investigations, the manipulation of situational uncertainty was confounded with varying likelihood of
anticipated threat. We sought to rule out this potential
confound, and found that if uncertainty about the
negative event is alleviated, but the likelihood of that
event remains, distress is not alleviated. Individuals
high in trait IU have a tendency to be more distressed
by thinking about upcoming negative events (Hoyer et
al., 2001) and to attend more to threat (Butler &
Mathews, 1983, 1987; Dugas et al., 2005). This
negativity bias, rather than an uncertainty bias, may
be a more central construct for individuals with high
trait IU (e.g., chronic worriers) in certain contexts.
A second potential reason why alleviating uncertainty about the film clips did not lead to a reduction in
distress in participants high in trait prospective IU is
that although we alleviated participants’ uncertainty
about the nature of the stimulus, we did not alleviate
their uncertainty about the effects of that stimulus.
High trait worriers (who also evidence high prospective IU) not only perceive negative emotions as
aversive (Mennin et al., 2005; Salters-Pedneault,
Roemer, Tull, Rucker, & Mennin, 2006) but also
underestimate their ability to cope with stressors
(Borkovec et al., 1999; Ladouceur et al., 1998). Thus,
participants’ uncertainty about their impending emotional reactions may have led to maintained distress
even though they were given information about the
nature of the upcoming stressor. In addition to
examining the effects of uncertainty about various
stimuli, future studies should examine the effects of
uncertainty about emotional responses to those
stimuli. A third potential reason why alleviating
uncertainty about the film clips did not lead to a
reduction in distress in participants high in prospective
IU is that even participants in the uncertainty
condition were provided with some certainty that
the film clips would be emotionally upsetting,
potentially diluting the severity of state uncertainty
in this condition. Future investigators may wish to tell
all participants that the film clips will be emotionally
evocative, without specifying particular emotions, in
order to maximize uncertainty.
In addition to assessing emotional responding
during the anticipation of an upcoming stressor, we

individuals intolerant of uncertainty
also explored participants’ emotional reactions to the
stressor. Results indicated that participants high in
trait prospective IU maintained a higher level of
negative reactivity both before and after viewing the
film clips. However, participants high and low in trait
prospective IU did not differ in the degree to which
their negative emotions changed from before to after
the film clips. These results are not surprising given
that individuals high in trait IU evidence heightened
anxiety both when anticipating and experiencing
stressors (e.g., Ladouceur et al., 2000; Oglesby &
Schmidt, 2017). Our findings further support the idea
that individuals with high prospective IU evidence a
strong negativity bias when potential threat is present,
and that this bias may be more prominent than
situational factors such as uncertainty.
This study had several limitations. First, our
reliance on subjective reactions to a stressor may
have increased demand characteristics. Anxious
individuals (including those with high trait IU) may
be especially influenced by demand characteristics
(Blowers, Cobb, & Mathews, 1987; Matias &
Turner, 1986), and thus may report distress after
being told about a negative mood induction to satisfy
an experimenter’s expectations. Our suggestive
finding that participants with high trait IU showed
a greater increase in distress after being told about the
film clips should be replicated using more objective
(e.g., physiological) measures of distress. Second,
because we did not select individuals on the basis of
clinical symptoms, we cannot generalize our findings
to individuals with diagnosable GAD. In addition,
we examined prospective IU as a categorical
construct. Although our results did not change
when we examined it dimensionally, future investigators may wish to examine the full range of IU
scores given evidence of IU’s dimensional nature
(Carleton et al., 2012), as well as given the limitations
of an extreme-groups design (e.g., increased likelihood of violating assumptions of normality;
Preacher, 2015). Third, our manipulation of situational uncertainty was quite different from how
individuals experience uncertainty in their daily lives.
We markedly decreased uncertainty by informing
participants of what would transpire during each
moment of the upcoming stressor. This stark
elimination of uncertainty may have artificially
increased the likelihood that individuals high in
trait IU would experience alleviation of state worry
and distress (although we did not find such a result in
spite of this liberal test). Fourth, given that some
populations with high prospective IU (e.g., individuals with GAD) worry most often about interpersonal situations (Hoyer et al., 2001), viewing
upsetting film clips may not have been personally
meaningful for participants. Although these partic-
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ipants did report higher distress during the anticipation period relative to those low in trait prospective
IU, these levels of distress were relatively low (M =
27.86 out of 100). Utilizing personally relevant
stressors may increase the likelihood that participants with high trait IU will experience decreased
state worry and distress under conditions of reduced
uncertainty. In addition, viewing film clips is a
passive activity. Future investigators might wish to
manipulate certainty using a task in which active
performance has an impact on the outcome of the
stressor, as this might lead to expected reductions in
distress as a result of reduced uncertainty.
In conclusion, we sought to examine whether
individuals high in trait prospective IU would show
more information-seeking behavior and positive
beliefs about information seeking, and whether they
would react more negatively (with respect to state
worry and subjective distress) under conditions of
situational uncertainty. Although participants high in
trait prospective IU believed that being provided with
detailed information about an upcoming stressor
would make them feel more at ease, they did not
actually experience a decrease in distress when they
were provided with that information. Rather, they
evidenced heightened negative emotionality throughout the experiment—beginning at baseline, intensifying when they were informed about the emotionally
upsetting film clips, and persisting until after they
viewed the film clips. These results highlight a lack of
concordance between what individuals high in trait
prospective IU believe about the distress-reducing
utility of gathering information about uncertain events
and the actual distress-reducing utility of that
information. Furthermore, our results indicate that
high trait prospective IU is associated with more
negative emotionality both during anticipation of a
stressor and the actual experience of that stressor,
regardless of the level of situational uncertainty. Thus,
heightened distress regarding anticipated negative
events may be a more central construct than IU
among individuals reporting high trait IU.
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