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Sophisticated multicomponent treatments for adults with

generalized anxiety disorder (GAD) have been developed

over the past three decades. Although these comprehensive

treatments have produced encouraging results, they appear
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to be less efficacious than treatments for other anxiety

disorders. The goal of this randomized controlled trial is

to test a newly developed, highly focused treatment for

adults with GAD: Behavioral Experiments for Intolerance

of Uncertainty. Sixty (60) participants (51 women, 9

men), with a mean age of 34.60 years (range: 19 to 67

years), were randomized to either treatment (n = 30) or

wait-list control (n = 30). Treatment consisted of 12

weekly 1-hour sessions in which participants learned to

use behavioral experiments to test their catastrophic beliefs

about uncertainty. Assessments were conducted at pre-,

mid- and postcondition, and at 6- and 12-month follow-

up. The primary outcome was the severity of GAD, and

secondary outcomes were worry, depression, somatic anx-

iety, and intolerance of uncertainty. Using growth curve

modeling, we found that (1) the treatment group was supe-

rior to the wait-list group in terms of change from pre- to

posttest on all outcomes; (2) the combined sample (once

wait-listed participants received treatment) evidenced large

and significant decreases on all outcomes; and (3) treat-

ment gains were either maintained or increased over the

12-month follow-up period of the study. The new treat-

ment is a promising treatment option for adults with
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GAD considering that it may be as efficacious as more

comprehensive evidence-based psychological treatments

for GAD.

Keywords: generalized anxiety disorder; cognitive-behavioral tre-

atment; intolerance of uncertainty; behavioral experiments

GENERALIZED ANXIETY DISORDER (GAD) is a chronic
and debilitating condition that is characterized
by excessive and uncontrollable worry and anxiety
about various life domains (American Psychiatric
Association [APA], 2013). There exist a number
of empirically supported, cognitive-behavioral
treatments (CBT) for adults with GAD. Examples
include metacognitive therapy (Wells & King,
2006), acceptance-based behavior therapy
(Roemer & Orsillo, 2007), and CBT with a focus
on intolerance of uncertainty (Ladouceur et al.,
2000). These treatments have many things in com-
mon: (a) they are based on models of GAD that
involve multiple affective, cognitive, and behav-
ioral components; (b) they include several inter-
vention strategies that target the model
components; and (c) although they have received
considerable empirical support, their efficacy
appears to lag behind that of CBT protocols for
other anxiety disorders (Hunot et al., 2010). Thus,
despite being relatively sophisticated, CBT proto-
cols for GAD have not produced optimal
outcomes.

CBT with a focus on intolerance of uncertainty
(CBT-IU) provides a good example of an estab-
lished multicomponent treatment for GAD. The
treatment includes four main modules: the reeval-
uation of the usefulness of worry, behavioral expo-
sure to uncertainty, problem-solving training, and
imaginal exposure (Robichaud et al., 2019). CBT-
IU has been tested in five randomized clinical tri-
als, with results showing that it is more efficacious
than wait-list control (e.g., Ladouceur et al.,
2000), supportive therapy (Gosselin et al., 2006),
and, to a lesser degree, applied relaxation (Dugas
et al., 2010). However, a modified version of
CBT-IU was found to be less effective than
metacognitive therapy in one study directly com-
paring both treatments (van der Heiden et al.,
2012). Although the results of the trials of CBT-
IU are encouraging overall, they also show that
many clients do not fully benefit from the treat-
ment; indeed, 45% to 50% do not achieve high
endstate functioning at posttreatment. These num-
bers are similar to those obtained with other CBT
protocols for GAD (Cuijpers et al., 2014).

One way to potentially increase the efficacy and
clinical usefulness of treatment is to sharpen its
focus. This can be accomplished by selecting the
most important target construct and focusing
exclusively on the chosen construct throughout
treatment. Although each component of the model
underlying CBT-IU has empirical support, the data
show that intolerance of uncertainty (IU) is by far
the most critical component. Over 25 years of
basic and applied research has shown a consistent
and robust relationship between IU and GAD.
Despite the transdiagnostic nature of IU (for a
review, see Carleton, 2012), the relationship
between IU and GAD is not accounted for by
shared variance with other anxiety disorders,
mood disorders, negative affect, perfectionism or
need for control (Buhr & Dugas, 2006; Norton
et al., 2005). Data also suggest that IU is a causal
risk factor for high levels of worry and GAD.
Experimental studies have shown that change in
IU leads to corresponding changes in GAD symp-
toms (e.g., Grenier & Ladouceur, 2004), and a
5-year longitudinal study found that IU predicts
subsequent levels of worry during adolescence
(Dugas et al., 2012). Thus, data from experimental
and longitudinal studies suggest that intolerance of
uncertainty plays a key role in the etiology of
GAD.

safety behaviors and gad

Although some authors have argued that the judi-
cious use of safety behaviors can be helpful in the
early stages of therapy (e.g., Rachman et al.,
2008), the weight of the evidence shows that safety
behaviors contribute to the development and
maintenance of anxiety disorders (e.g., Deacon
& Maack, 2008; Olatunji et al., 2011). The litera-
ture on safety behaviors in GAD has lagged behind
that of other anxiety disorders, possibly because
the diagnostic criteria of GAD do not include
behavioral symptoms (see APA, 2013). However,
recent theorizing is converging towards the notion
that individuals with GAD frequently use safety
behaviors (e.g., reassurance seeking) to increase
their feelings of certainty (Beesdo-Baum et al.,
2012). The consequence of using such safety
behaviors is that rather than learning to cope with
uncertainty, individuals with GAD attempt to
decrease or avoid uncertainty in their daily lives.
Ultimately, the use of certainty-seeking safety
behaviors interferes with new learning about one’s
ability to cope with uncertainty, which ultimately
maintains intolerance of uncertainty and GAD. It
should be noted that worry itself can function as
a safety behavior because thinking about many
potential negative outcomes can be a way to
decrease feelings of uncertainty about the future.
However, because worry is largely a spontaneous
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and intrusive mental activity (as opposed to a
deliberate safety behavior such as overprepara-
tion), it is less amenable to direct change during
treatment. Stated differently, even if one considers
worry to be a form of safety behavior, its sponta-
neous nature precludes it from being the direct tar-
get of a treatment aiming to increase tolerance of
uncertainty.

a new treatment for gad

Given the theoretical and empirical association
between intolerance of uncertainty, safety behav-
iors, and GAD, we suggest that treatments for
GAD should aim to decrease certainty-seeking
safety behaviors. Though most established treat-
ments do in fact address these behaviors, they
may not do so in sufficient depth or in ways that
explicitly promote new learning about uncertainty.
However, behavioral experiments, a cognitive-
behavioral technique with high evidential value,
may offer important treatment advantages (see
McMillan & Lee, 2010, for a review). Behavioral
experiments are a personalized intervention strat-
egy that require an individual to formulate specific
predictions before entering an exposure-type situa-
tion. In the treatment of GAD, this cognitive-
behavioral technique can be used to systematically
address safety behaviors and explicitly promote
new learning about the contextual (What will hap-
pen?) and emotional (How will I feel?) sequelae of
uncertainty. Behavioral experiments encourage
expectancy violations, which may enhance inhibi-
tory learning and retrieval (Gallistel & Gibbon,
2000) and may thereby promote new learning
and superior treatment outcomes (for a review of
inhibitory learning, see Craske et al., 2014). In
summary, we propose that behavioral experiments
are ideal to address intolerance of uncertainty in
GAD because (1) they have strong evidential
value; (2) they rely on experiential learning to pro-
mote change; (3) they are consistent with recent
theorizing of fear reduction; and (4) when used
as a vehicle for exposure, behavioral experiments
promote the violation of expectations since they
require clients to make specific predictions before
entering exposure-type situations.

Based on the aforementioned considerations,
Hebert and Dugas (2019) developed and tested a
focused, single-component treatment for GAD:
Behavioral Experiments for Intolerance of Uncer-
tainty. The authors tested the new treatment,
which relies exclusively on behavioral experiments
to address safety behaviors and beliefs about
uncertainty, in a case replication series with seven
participants. Pre- to posttreatment effect sizes were
large for all outcomes: severity of GAD symptoms,
d = 2.06; worry, d = 1.13; depression, d = 2.08;
and somatic anxiety, d = 1.64. Thus, it appears
that focusing exclusively on intolerance of uncer-
tainty using behavioral experiments may be a
promising avenue of inquiry for the treatment of
GAD.

the current study

The current study tests the new focused treatment
in a larger sample within a randomized clinical
trial. The experimental design consists of a 2 (con-
ditions) � 5 (assessments) mixed factorial design,
with repeated measures on the second factor. Sixty
(60) participants were randomly allocated to the
experimental condition (Behavioral Experiments
for Intolerance of Uncertainty) or the control con-
dition (12-week Waiting List). Assessments were
carried out at pretreatment, midtreatment, post-
treatment, and at 6- and 12-month follow-ups.

The main goal of the study is to compare the
effects of the new treatment to a waiting list on
the symptoms of GAD, associated psychopathol-
ogy (worry, depression, somatic anxiety), and cog-
nitive vulnerability (intolerance of uncertainty).
Hypothesis 1 is that relative to participants in
the wait-list condition, those in the treatment con-
dition will experience greater decreases in the
severity of GAD, worry, depression, somatic anx-
iety, and intolerance of uncertainty. Hypothesis 2
states that behavioral experiments will lead to clin-
ically significant change in the severity of GAD, in
associated psychopathology, and in cognitive vul-
nerability. Finally, Hypothesis 3 is that treatment
gains on all dependent variables will be main-
tained or augmented over the 12-month follow-up.

Method

participants

The handling of study participants was in accor-
dance with established ethical guidelines and the
study was approved by the Human Research
Ethics Committee of the Université du Québec en
Outaouais (UQO). In the following paragraphs,
we report how we determined our sample size,
all manipulations, and all measures in the study.
This study’s design was preregistered; see
https://clinicaltrials.gov/ct2/show/NCT02552108?
term=Dugas&draw=2&rank=2.

The sample consisted of 60 French-speaking
adults (51 women) with a primary diagnosis of
GAD. Mean age was 34.60 years (SD = 12.47),
with a range of 19 to 67 years. Eight (8) partici-
pants had completed high school, 19 had finished
college, and 33 had a university degree. Fifty-
four (54) participants self-identified as White/

https://clinicaltrials.gov/ct2/show/NCT02552108?term=Dugas%26draw=2%26rank=2
https://clinicaltrials.gov/ct2/show/NCT02552108?term=Dugas%26draw=2%26rank=2
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European Canadian, 3 as Black/African Canadian,
1 as Hispanic/Latinx, 1 as Asian Canadian, and 1
as multi-ethnic. In addition, 30 participants were
single, separated or divorced, 13 were married,
and 17 were living in common-law relationships.
Finally, 34 participants were employed, 4 were
students, 15 were both employed and in school,
and 7 were unemployed.

At initial assessment, the mean duration of
GAD was 12.22 years (SD = 13.05; range 1–54)
and the mean severity score for GAD was 5.48
(SD = 0.86; range 4–7) on the 9-point (0–8) Clini-
cian’s Severity Rating of the Anxiety Disorders
Interview Schedule for DSM-IV (ADIS-IV; Di
Nardo et al., 1994). Comorbid conditions were
diagnosed in 40 participants, with 25 having one
comorbid condition, 9 having two comorbid con-
ditions, and 6 having three comorbid conditions.
Secondary conditions were social anxiety disorder
(n = 14), panic disorder (n = 9), agoraphobia
(n = 9), specific phobia (n = 9), major depressive
disorder (n = 7), posttraumatic stress disorder
(n = 5), obsessive-compulsive disorder (n = 4),
adjustment disorder (n = 2), dysthymic disorder
(n = 1), and hypochondriasis (n = 1). Finally, 24
participants (40%) were taking anxiolytic or
antidepressant medication and 17 (28.3%) had
previously received CBT for an anxiety or mood
disorder.

procedure

Descriptions of the study were posted in local
medical clinics and universities from November
2015 to May 2017. A total of 236 interested par-
ticipants contacted the study coordinator in
response to the posters. Following initial telephone
screening, 92 participants were assessed by struc-
tured diagnostic interview. The final sample con-
sisted of 60 adults with a primary diagnosis of
GAD; 30 were randomized to the immediate treat-
ment condition and 30 were randomized to the
waiting list (see Figure 1 for a description of the
flow of participants).

Individuals responding to the posters were
screened initially over the telephone by a doctoral
student using the Telephone Screening Interview
(verbal consent was obtained prior to beginning
the interview). The interview, which was used in
previous studies (e.g., Dugas et al., 2010;
Ladouceur et al., 2000), takes 20 to 30 minutes
to administer. The goal of the telephone interview
is to screen out individuals who clearly do not
meet the study’s inclusion criteria. Following the
phone screening, potential participants were
invited to the Psychological Services Clinic of the
host university (UQO) to sign the study consent
form and receive a formal assessment by a second
doctoral-level psychology student using the ADIS-
IV. Following the assessment, a team meeting was
held to discuss the diagnostic impression from the
ADIS-IV and to review inclusion/exclusion crite-
ria. Excluded individuals were contacted by the
interviewer and given appropriate referral. For
individuals accepted into the study, the research
coordinator applied a random allocation sequence
using the Research Randomizer website (https://
www.randomizer.org) and contacted participants
to inform them of their condition allocation.

All participants accepted into the study (N = 60)
were invited to the clinic for a final intake assess-
ment session, in which they completed a series of
precondition study questionnaires, including those
used in the current study (Penn State Worry Ques-
tionnaire, Beck Depression Inventory-II, Beck
Anxiety Inventory, Intolerance of Uncertainty
Scale). The total time for the intake assessment ses-
sion was approximately 90 minutes. Wait-listed
participants were also assessed (ADIS-IV and
self-report questionnaires) after 6 and 12 weeks
on the waiting list. Participants randomized to
the treatment condition were offered 12 weekly
60-minute treatment sessions. Following the third
treatment session, they completed measures of
common therapy factors (Working Alliance
Inventory-Short Form, Credibility and Expectancy
Scale for GAD). The remaining assessments were
conducted at mid- and posttreatment, and at 6-
and 12-month follow-up. These included adminis-
tration of the ADIS-IV and completion of self-
report questionnaires. Assessments and therapy
were never conducted by the same person.

Inclusion Criteria
Inclusion criteria were the following: (a) at least 18
years of age; (b) primary diagnosis of GAD; (c) no
change in medication type or dose in 4 to 12 weeks
before study entry (4 weeks for benzodiazepines,
12 weeks for antidepressants and hypnotics); (d)
willingness to keep medication status stable while
participating in the study; (e) no evidence of suici-
dal intent (based on clinical judgment); (f) no evi-
dence of current substance abuse, schizophrenia,
or bipolar disorder; (g) no current participation
in other trials; and (h) no evidence of anxiety
symptoms due to a general medical condition
based on clinical judgment (e.g., hypoglycemia,
anemia).

measures

Measure of Primary Outcome
The Anxiety Disorders Interview Schedule for
DSM-IV (ADIS-IV; Di Nardo et al., 1994) assesses

https://www.randomizer.org/
https://www.randomizer.org/
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anxiety disorders and screens for mood disorders,
somatoform disorders, psychoactive substance
use disorders, psychotic disorders, and medical
problems. The interview provides information on
the presence of disorders with severity ratings on
a 9-point Clinician’s Severity Rating scale ranging
from 0 (absent or none) to 8 (very severe or very
severely disturbing/disabling). Hereafter, the Clin-
ician’s Severity Rating from the ADIS-IV will sim-
ply be referred to as the CSR. In previous studies,
we obtained reliability scores ranging from j = .66
to j = .70 for the presence and severity of GAD
with the ADIS-IV.

Measures of Secondary Outcomes
The Penn State Worry Questionnaire (PSWQ;
Meyer et al., 1990) includes 16 items that assess
excessive worry. Items are rated on a 5-point scale,
ranging from 1 (not at all typical of me) to 5 (very
typical of me). The PSWQ has high internal consis-
tency, a = .86 to .95, and good test-retest reliabil-
ity over four weeks, r = .74 to .93 (Molina &
Borkovec, 1994). In the current sample, the inter-
nal consistency of the PSWQ at intake was a = .83.

The Beck Depression Inventory-II (BDI-II; Beck
et al., 1996) includes 21 groups of 4 items reflect-
ing different levels of depressive symptoms (e.g.,
sadness, loss of interest, indecision). Respondents
indicate which item within each group best
describes them over the past 2 weeks, with scores
ranging from 0 to 3. The BDI-II has very good
internal consistency, a = .92, and excellent test-
retest reliability over a 1-week period, r = .93
(Beck et al., 1996). The internal consistency of
the BDI-II at intake was a = .84 in the present
sample.

The Beck Anxiety Inventory (BAI; Beck et al.,
1988) is a 21-item measure of anxiety (primarily
somatic anxiety) experienced during the past
week. Items are rated on a 4-point scale, ranging
from 0 (not at all) to 3 (severely). The BAI has high
internal consistency, a = .92, and good test-rest
reliability, r = .81, at one week in clinical samples
(Beck et al., 1988). In the current study, the inter-
nal consistency of the BAI at intake was a = .87.

The Intolerance of Uncertainty Scale (IUS;
Freeston et al., 1994) is a self-report measure con-
sisting of 27 items assessing negative beliefs about
uncertainty. Items are rated on a 5-point scale from
1 (Not at all characteristic of me) to 5 (Entirely
characteristic of me), with higher scores reflecting
greater intolerance of uncertainty. The IUS shows
excellent internal consistency, a = .91, and evidence
of convergent and divergent validity (Freeston
et al., 1994). In the present study, the internal con-
sistency of the IUS at intake was a = .91.
Measures of Common Therapy Factors
The Working Alliance Inventory-Short Form
(WAI-SF; Horvath & Greenberg, 1989) is a 12-
item measure of the client’s participatory relation-
ship with the therapist. The WAI-SF measures
agreement on therapeutic goals, agreement on
the tasks of therapy, and the strength of the inter-
personal bond between the client and therapist.
Items are rated on a 7-point point scale ranging
from 1 (never) to 7 (always), with higher scores
reflecting a stronger alliance. The internal consis-
tency of the WAI-SF was a = .79 at intake in the
present sample.

The Credibility and Expectancy Scale for GAD
(CES-GAD; Ladouceur et al., 2000) is based on
the CES developed by Borkovec and Nau (1972).
Items are rated on a 5-point scale ranging from 1
(extremely weak) to 5 (extremely strong). The
internal consistency of the CES was a = .86 in
the original validation study (Borkovec & Nau).
The internal consistency of the CES-GAD was
a = .83 in the present sample.

experimental conditions

Behavioral Experiments for IU
The treatment consisted of 12 weekly 60-minute
sessions. In Sessions 1 and 2, participants were
socialized to CBT and provided with information
about the symptoms of GAD. Participants began
basic symptom monitoring, and learned that
worry, anxiety, and safety behaviors are normal
reactions to uncertainty. In Sessions 3 to 10, par-
ticipants tested their beliefs about uncertainty
through a series of behavioral experiments. Behav-
ioral experiments involved: (1) selecting a specific
thought to be tested (e.g., “uncertainty at work
makes it impossible to be productive”); (2) design-
ing a detailed experiment to test out the thought
(e.g., taking on new and previously avoided
responsibilities at work); (3) making specific pre-
dictions about what will happen (contextual pre-
diction) and how they will feel (emotional
prediction) during the experiment; (4) monitoring
the contextual and emotional outcome of the
experiment; and (5) comparing the predictions to
the outcomes of the experiment and reflecting on
what was learned. Sessions 11 and 12 consisted
of relapse prevention, which involved reflecting
on the new beliefs about uncertainty and behav-
ioral patterns acquired during treatment.

Waiting List
Participants allocated to the control condition
were placed on a 12-week waiting list. During
the waiting period, they were contacted by
telephone every 2 weeks to briefly assess their



FIGURE 1 Flow of Participants Through the Trial.
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condition and screen for suicidal ideation (which
none reported). Participants on the waiting list
were assessed in person 6 and 12 weeks after con-
dition allocation (mid- and post-waiting list,
respectively). Following the post-waiting list
assessment, they were offered the study treatment
with full assessments at mid- and posttreatment,
and at 6- and 12-month follow-up.

therapists

Four graduate students with previous experience
in CBT were responsible for the treatment of all
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participants. Two of the therapists completed their
doctoral training and the other two completed
their predoctoral internship during the study.
The primary author (MJD), a clinical psychologist
with 30 years of experience in CBT, held 90-
minute weekly group supervision meetings with
all therapists throughout the study.

data analytic approach

Baseline differences between the conditions on
demographic and clinical variables were examined
using the Statistical Package for the Social Sciences
(SPSS version 25; IBM Corp.). Similarly, a series of
t-tests were conducted in SPSS to compare thera-
pists’ treatment outcomes. We took a liberal
approach in order to increase the chance of detect-
ing any baseline differences or therapist effects if
present and did not adjust for family-wise Type I
error in these analyses.

We employed growth curve modeling to assess
both short- and long-term outcomes. The multi-
level modeling program Hierarchical Linear
Modeling (HLM 7; Raudenbush et al., 2011)
was used to estimate growth curves for each par-
ticipant and to model the effect of condition
(Treatment or Waiting List) on the rate of change.
We also used HLM to estimate growth curves over
follow-up. Separate analyses were performed for
each of the measured outcomes. To better model
outcome while taking account of the rate of attri-
tion in this study, all participants who began treat-
ment were retained in the analyses and all
available data were used to estimate the expected
intercepts and rates of change (slopes) for each
individual over time. Effect sizes for the rates of
change (slope) over time and the relative difference
in the final outcome scores between the two condi-
tions are presented as pseudo R2, the percentage of
variability in the outcome explained. We used
model-adjusted least square means with SEs
(unadjusted for multiple outcomes) to present the
effect estimates of (1) the slope over time for the
wait-list condition and (2) the difference between
the slope of the treatment condition and the slope
of the wait-list condition. Of note, the effect esti-
mate of the difference between the slopes in the
wait-list and treatment conditions is conceptually
similar to a Group � Time interaction in a
mixed-model ANOVA. To achieve this, the condi-
tions were coded with the wait-list condition as the
reference group (Condition = 0) relative to the
treatment condition (Condition = 1), and the inter-
cept (Time = 0) was set at posttest for the analyses
of short-term outcomes and at the 12-month
follow-up point for the analyses of long-term
outcomes.
Clinically significant change was assessed in two
ways. First, a reliable change index (Jacobson &
Truax, 1991) was calculated for each participant
on each outcome measure from pretreatment to
posttreatment, and from pretreatment to 6-
month and 12-month follow-ups. Second, endstate
functioning was assessed for each participant on
each outcome measure. Following guidelines set
forth by Jacobson and Truax, and using existing
population and clinical norms for each measure,
a cutoff point was calculated to evaluate whether
each participant’s posttreatment or follow-up
score fell within the normal or clinical population
range. Endstate functioning was defined as fol-
lows: participants who met criteria on 0 or 1 out-
come measure were characterized as low, on 2 or 3
measures were deemed moderate, and on 4 or 5
measures were designated as high endstate
functioning.

power analysis

Optimal Design Software program, which is a
power program designed specifically for HLM,
was used to calculate power. The study was pow-
ered a priori in order to detect a medium effect
(f = 0.25) based on the effect sizes reported in prior
studies with anxious symptomatology. With three
assessment times, specifying a power of 0.90 and
an alpha level of 0.05, and an estimated dropout
rate of 16.99% (mean dropout rate of CBT for
GAD; Gersh et al., 2017), we sought to recruit at
least 57 participants to achieve anN of 47 entering
the study’s follow-up phase. The data and all mea-
sures used in the current study can be obtained
from the primary author (MJD).

Results

preliminary analyses

Treatment adherence was assessed by two doctoral
students who listened to audiotapes of all sessions
for 8 participants or 14% of the sample (each stu-
dent rated one randomly selected participant per
therapist). The students used an intervention
checklist to rate therapist interventions and noted
whether every item was properly addressed. Treat-
ment integrity was 95% for Therapist 1, 100% for
Therapist 2, 99% for Therapist 3, and 99% for
Therapist 4, suggesting that the study therapists
closely adhered to the treatment manual.

We compared therapists in terms of the treat-
ment outcomes attained by the participants under
their care. Specifically, we compared pre-, mid-
and posttreatment scores on the primary outcome
(CSR) for participants treated by each therapist.
For each of the four therapists, participants’ mean



Table 1
Means and Standard Deviations on Outcome Measures in Both Conditions at Pretest, Midtest, and Posttest

Measure and condition Pretest Midpoint Posttest

n = 60 n = 53 n = 50

M (SD) M (SD) M (SD)

CSR

TRT 5.48 (0.83) 4.35 (1.21) 2.46 (1.41)

WL 5.47 (0.91) 5.44 (0.75) 5.17 (0.94)

PSWQ

TRT 67.43 (7.51) 55.77 (9.77) 44.13 (8.83)

WL 64.00 (6.48) 61.48 (7.80) 60.00 (8.33)

BDI-II

TRT 21.70 (9.74) 13.46 (11.71) 7.96 (7.34)

WL 20.70 (7.97) 16.52 (9.60) 15.81 (8.70)

BAI

TRT 25.23 (11.76) 14.31 (11.06) 8.30 (5.84)

WL 24.23 (9.68) 21.15 (10.90) 18.89 (9.96)

IUS

TRT 85.07 (19.48) 68.15 (21.98) 50.48 (15.73)

WL 79.70 (15.45) 78.52 (20.48) 79.30 (20.29)

Note. CSR = Clinician’s Severity Rating from the Anxiety Disorders Interview Schedule for DSM-IV; TRT = treatment; WL = waiting list;

PSWQ = Penn State Worry Questionnaire; BDI-II = Beck Depression Inventory II; BAI = Beck Anxiety Inventory; IUS = Intolerance of

Uncertainty Scale.

1 For all main analyses, the addition of a quadratic term to assess

for non-linear change did not significantly contribute to the models
that were tested. Therefore, non-linear results are not reported.
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CSR scores significantly decreased from pre- to
midtreatment and from mid- to posttreatment.
Further, there were no significant differences
between participants’ mean CSR scores at each
time point across the four therapists. Given the
lack of significant differences between therapists
at each time point and the similar patterns of
improvement over time, we did not distinguish
between therapists in the multilevel analyses of
treatment outcome.

Final preliminary analyses compared the groups
(Treatment vs. Waiting List) on pretest variables
to see if they were comparable at the point of
intake. We found no differences between the
groups on demographic variables (age, sex, ethnic
origin, education level, employment status, and
marital status), clinical variables (duration of
GAD, number of comorbid conditions, medication
use, and previous experience with CBT), or pretest
scores on the measures of dependent variables
(CSR, PSWQ, BDI-II, BAI, and IUS). The multi-
level analyses of outcome measures over time were
therefore conducted without controlling for any
demographic, clinical or pretest variables. See Sup-
plemental Online Material for detailed demo-
graphic and clinical characteristics of participants
in each condition.

short-term outcomes: treatment vs.
waiting list

Table 1 presents descriptive statistics for the mea-
sures of primary (CSR) and secondary outcomes
(PSWQ, BDI-II, BAI, IUS) at pretest, midtest and
posttest in the treatment and wait-list conditions.
We evaluated the hypothesis that individuals
receiving treatment would show greater improve-
ment on all measures relative to those in the
wait-list condition during the 12-week course of
treatment by comparing the rates of change
(slopes) in each measure pretest to posttest. For
the CSR (primary outcome), though the slope
decreased over time in both the treatment and
wait-list conditions, there was a significant effect
of condition, with the treatment group showing
significantly greater decreases in the severity of
GAD over time.1

For the PSWQ (worry), the BDI-II (depressive
symptoms) and the BAI (somatic anxiety), the pat-
tern of results was similar to that of the CSR;
although the slope decreased over time in both
conditions, the rate of change was significantly
greater in the treatment condition than in the con-
trol condition for each measure. As for the IUS (in-
tolerance of uncertainty), we found no change in
the slope from pretest to posttest in the wait-list
condition, but a significant decrease in the slope
in the treatment condition. In addition, the
decrease in IUS scores was significantly greater in
the treatment condition than in the wait-list condi-
tion. Effect estimates of the slope over time for all



Table 2
Results of Multilevel Analysis of Outcome Measures, Including Random Slopes

Outcome Fixed effects Intercept (posttest)a coeff. (SE) Pseudo R2 Slope coeff. (SE) Pseudo R2

CSR WL (ref grp)b 5.18*** (0.16) .– �0.16*** (0.06)

TRT vs. WLc �2.46*** (0.32) .63 �1.27*** (0.15) .86

PSWQ WL (ref grp) 59.95*** (1.63) .– �1.96* (0.77)

TRT vs. WL �15.92*** (2.46) .56 �9.73*** (1.46) .69

BDI-II WL (ref grp) 15.38*** (1.69) .– �7.79** (2.39)

TRT vs. WL �2.41*** (0.59) .24 �4.42*** (1.22) .78

BAI WL (ref grp) 18.93*** ((1.93) .– �2.61** (0.86)

TRT vs. WL �11.23*** (2.38) .39 �5.81*** (1.49) .39

IUS WL (ref grp) 79.30*** (4.06) .– �0.07 (1.78)

TRT vs. WL �28.83*** (5.27) .47 �17.33*** (2.78) .82

Note. coeff. = coefficient; SE = standard error; Pseudo R2 = proportion of between-person (intercept) or within-person (slope) variance

explained; ref grp = reference group; CSR = Clinician’s Severity Rating from the Anxiety Disorders Interview Schedule for DSM-IV;

WL = waiting list; TRT = treatment; PSWQ = Penn State Worry Questionnaire; BDI-II = Beck Depression Inventory II; BAI = Beck Anxiety

Inventory; IUS = Intolerance of Uncertainty Scale.
a Pretest coded as -2, midpoint coded as -1, and posttest coded as 0, such that the intercept reflects the estimated fixed effects at

posttest (Time = 0).
b WL condition coded as 0; this effect therefore reflects the effect of Time in the WL condition.
c TRT condition coded as 1; this effect therefore reflects the effect of Time in the TRT condition relative to the effect of Time in the

reference group (the WL condition).
* p < .05.
** p < .01.
*** p < .001
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measures in the wait-list condition and in the treat-
ment condition relative to wait-list, and the pretest
to posttest effect size for this relative difference,
are shown in Table 2.

short-term outcomes: combined
sample

After a 12-week delay, wait-listed participants
were offered the study treatment, which resulted
in a combined sample of 57 participants who
started treatment (3 participants did not com-
plete the wait-list period). A total of 48 com-
pleted treatment. Forty-five (45) individuals at
least partially completed the assessment at 6-
month follow-up, and 36 at least partially com-
Table 3
Means and Standard Deviations on Outcome Measures for Comb

Measure Pretreatment Midtreatment

(n = 57) (n = 52)

M (SD) M (SD)

CSR 5.33 (0.88) 4.35 (1.10)

PSWQ 63.91 (8.69) 53.44 (10.47)

BDI-II 18.91 (9.65) 13.44 (9.85)

BAI 22.22 (11.31) 14.23 (9.33)

IUS 82.33 (19.90) 67.92 (20.49)

Note. CSR = Clinician’s Severity Rating from the Anxiety Disorders Int

tionnaire; BDI-II = Beck Depression Inventory II; BAI = Beck Anxiety In
a n = 45 completed the ADIS; n = 43 completed the self-report measu
b n = 36 completed the ADIS; n = 35 completed the self-report measu
pleted the 12-month follow-up. Descriptive
statistics for all measures at each measurement
time for the combined treatment sample are pre-
sented in Table 3.

Over the course of the 12-week treatment, the
rate of change (slope) in the primary outcome
measure in the combined treatment sample dif-
fered significantly from a slope of zero, evidencing
a significant drop in GAD severity from pretreat-
ment to posttreatment (the CSR slope coeffi-
cient = �1.39, SE = 0.11, p < .001, pseudo
R2 = .80). This linear change over time accounted
for 80% of the within-participant variability in
CSR scores from pretreatment to posttreatment.
For the four secondary outcome measures, the rate
ined Sample at all Measurement Times

Posttreatment 6 months 12 months

(n = 48) (n � 43a) (n � 35b)

M (SD) M (SD) M (SD)

2.63 (1.50) 2.16 (1.55) 2.03 (2.56)

43.59 (10.92) 44.63 (9.77) 43.43 (10.74)

8.02 (6.86) 8.26 (6.33) 7.80 (8.33)

8.48 (6.28) 10.14 (5.73) 9.94 (9.73)

51.93 (17.97) 51.52 (17.54) 50.46 (17.33)

erview Schedule for DSM-IV; PSWQ = Penn State Worry Ques-

ventory; IUS = Intolerance of Uncertainty Scale.

res.

res at 12-month follow-up.



Table 4
Frequency and Percentages of Participants (n = 57) Meeting Criteria for Reliable Change and Endstate Functioning at
Posttreatment, 6-Month Follow-up, and 12-Month Follow-up

Reliable change Endstate functioning

No. of measures Frequency % Frequency %

Posttreatment

0–1 14 24.6 10 17.5

2–3 13 22.8 13 22.8

4–5 30 52.6 34 59.7

6-month follow-up (n = 43)

0–1 6 14.0 3 7.0

2–3 14 32.6 14 32.6

4–5 23 53.5 26 60.5

12-month follow-up (n = 35)

0–1 4 11.4 3 8.6

2–3 10 28.6 9 25.7

4–5 21 60.0 23 65.7

Note. At posttreatment, 25 participants (43.9%) met criteria on 4-5 measures for both reliable change and high endstate functioning. At 6-

month follow-up, 18 participants (41.9%) met criteria on 4-5 measures for both reliable change and high endstate functioning. At 12-month

follow-up, 18 participants (51.4%) met criteria on 4-5 measures for both reliable change and high endstate functioning.
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of change (or slope) differed significantly from a
slope of zero over the course of the 12-week treat-
ment: PSWQ slope, coefficient = �11.08,
SE = 0.92, p < .001, pseudo R2 = .69; BDI-II slope,
coefficient = �6.55, SE = 0.70, p < .001, pseudo
R2 = .50; BAI slope, coefficient = �8.09,
SE = 0.80, p < .001, pseudo R2 = .62; and IUS
slope, coefficient = �15.16, SE = 1.49, p < .001,
pseudo R2 = .50. Thus, from pretest to posttest,
there were large and significant decreases on all
measures in the combined sample.

long-term outcomes: combined
sample

To test the hypothesis that treatment would lead
to continued progress over follow-up, we com-
pared the slope for GAD severity (CSR) with a
slope of zero (a slope of zero denotes no change
over time). There were further decreases in CSR
scores over the 12 months following the end of
treatment (CSR slope coefficient = �0.30,
SE = 0.11, p < .01, pseudo R2 = .38). In other
words, further decreases in symptoms were
observed over the follow-up period. This linear
pattern of change over time accounted for 38%
of the within-participant variability in CSR scores
over the follow-up period.

We also compared the slope for each secondary
outcome measure over the 12-month follow-up
period with a slope of zero. For treatment com-
pleters in the combined sample (n = 48), the linear
slopes for the four secondary outcome measures
did not differ significantly from a slope of zero:
PSWQ slope, coefficient = �0.26, SE = 0.89,
p > .05, pseudo R2 = .36; BDI-II slope, coeffi-
cient = �0.08, SE = 0.74, p > .05, pseudo
R2 = .25; BAI slope, coefficient = 0.85, SE = 0.73,
p > .05, pseudo R2 = .15; and IUS slope, coeffi-
cient = �0.96, SE = 1.58, p > .05, pseudo
R2 = .11. These findings suggest that treatment
gains were maintained on each secondary
outcome.

clinically significant change

Frequencies and percentages of participants meet-
ing criteria for reliable change and endstate func-
tioning across study measures at posttreatment
and follow-up are presented in Table 4. On the
measure of worry (PSWQ), 47 of 57 (82.5%) par-
ticipants fell within range of the normal popula-
tion at posttreatment, as did 39 of 48 (81.3%)
treatment completers (or 90.7% of 43 respon-
dents) at 6-month follow-up, and 29 of 48
(60.4%) treatment completers (or 80.9% of 35
respondents) at 12-month follow-up. On the IUS,
a measure of the primary target of the interven-
tion, 40 of 57 (70.2%) participants met criteria
for reliable change at posttreatment, as did 33 of
48 (68.8%) treatment completers (or 76.7% of
43 respondents) at 6-month follow-up, and 27 of
48 (56.3%) treatment completers (or 77.1% of
35 respondents) at 12-month follow-up.

common therapy factors and
medication

Following the third treatment session, participants
rated the quality of the therapeutic alliance (WAI-
SF) as well as treatment credibility and expecta-
tions of change (CES-GAD). Mean scores were
74.13 (SD = 8.13) on the WAI-SF and 25.98
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(SD = 2.86) on the CES-GAD for the 56 partici-
pants having completed three sessions. Scores on
the WAI-SF were comparable to those typically
reported in previous treatment studies (for a
review, see Sturgiss et al., 2019). As for the CES-
GAD, scores obtained in the current study were
almost identical to those reported in earlier studies
of CBT-IU (Dugas et al., 2010; Ladouceur et al.,
2000). Thus, the quality of the therapeutic alliance
as well as the credibility of treatment and expecta-
tions of change appear to be as strong as with a
multicomponent treatment for GAD.

As mentioned previously, 24 of 60 participants
(40%) were taking anxiolytic or antidepressant
medication at the beginning of the study. For the
combined sample at posttreatment, 20 of 49 par-
ticipants (40.8%) continued to use anxiolytic or
antidepressant medication. Of the 24 participants
who were taking medication at intake, 3 did not
complete posttreatment assessments and one dis-
continued their medication. Thus, the treatment
had a negligible impact on medication use in this
study.

Discussion
The current study provides support for the use of
behavioral experiments to increase tolerance of
uncertainty in adults with GAD. The results show
that, compared to a waiting list, the focused treat-
ment led to greater decreases in the severity of
GAD, associated psychopathology (worry, depres-
sive symptoms, somatic anxiety), and cognitive
vulnerability (intolerance of uncertainty). The
findings also reveal large and significant decreases
on all outcomes for the total sample, once partici-
pants in the control condition received treatment
after a 12-week waiting period. Finally, we found
that treatment gains on all outcomes were either
maintained or increased (for the severity of
GAD) over the 12-month follow-up period of the
study. Thus, it appears that a single-component
treatment, Behavioral Experiments for Intolerance
of Uncertainty, represents a promising treatment
option for individuals with GAD.

Although cross-study comparisons should be
made with extreme caution, they can nonetheless
be informative in terms of ruling out large differ-
ences between findings. Keeping this in mind, it
appears that Behavioral Experiments for Intoler-
ance of Uncertainty (a single-component treat-
ment) and CBT with a Focus on IU (a
multicomponent treatment) may lead to similar
outcomes. Overall, the results of the current study
appear to be (at least) comparable to those of pre-
vious clinical trials of the multicomponent treat-
ment in a wait-list design. One notable
difference, however, may be that the single-
component treatment produces greater decreases
in intolerance of uncertainty. In previous trials of
the multicomponent treatment (Dugas et al.,
2010; Gosselin et al., 2006; Ladouceur et al.,
2000; van der Heiden et al., 2012), within-group
effect sizes on the IUS (for the intent-to-treat sam-
ple) ranged from d = 0.58 to d = 0.72. By compar-
ison, the within-group effect sizes on the IUS (also
intent-to-treat) were d = 1.72 in the Hebert and
Dugas (2019) study and d = 1.11 in the current
study. It may be that by focusing exclusively on
intolerance of uncertainty using behavioral exper-
iments, the single-component treatment produces
larger improvements in cognitive vulnerability for
GAD. This possibility, however, awaits testing in
a clinical trial directly comparing both treatments.

It should be noted that, in addition to the
encouraging findings of the current study, the
new treatment presents a number of important
advantages compared to more comprehensive
treatments. Most importantly, an added benefit
of using a single treatment strategy focusing exclu-
sively on intolerance of uncertainty is that the
resulting treatment is highly parsimonious. A num-
ber of authors have called for a move away from
traditional assessments of the quality of therapy
and towards newer assessment models that take
into consideration factors such as treatment parsi-
mony (e.g., Cougle, 2012; Mazzucchelli et al.,
2009). As argued by these authors, given equiva-
lent outcomes between two different treatments,
the more parsimonious approach should be pre-
ferred. Why? First, more parsimonious treatment
options may require less clinical training and
may be easier to disseminate. For full-time thera-
pists who have limited time to devote to learning
new treatment protocols, the amount of time
required to learn new treatment procedures is an
important consideration. Second, more parsimo-
nious treatments may increase treatment integrity;
the lower the number of treatment components,
the greater the likelihood that the treatment will
be implemented as intended. Given that treatment
integrity may predict positive outcomes, treat-
ments that are more likely to be administered as
intended can offer important advantages. Third,
clients may adhere more easily to treatments that
are parsimonious. Relatedly, treatment receipt
and enactment may be limited if treatments are
overly inclusive. Finally, from a theoretical point
of view, the active ingredients of therapy can be
more easily identified when treatments have fewer
components. Conversely, multicomponent treat-
ment protocols often require dismantling studies
to tease apart active and non-active ingredients.
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Thus, it appears that assessments of treatment
quality that do not take into consideration the
issue of parsimony may not be ideal; ease of train-
ing, ease of dissemination, treatment integrity, cli-
ent adherence, and identification of active
ingredients are important factors to consider in
addition to treatment outcome.

Relatedly, previous attempts to increase the effi-
cacy of CBT for GAD using more comprehensive
methods have been met with limited success. For
example, studies that have combined CBT with
pharmacotherapy have produced inconclusive
results (e.g., Bond et al., 2002). Other studies,
which have attempted to increase the efficacy of
CBT for GAD by offering more comprehensive
CBT, have also produced inconclusive results
(e.g., Newman et al., 2011). The current study,
which tested a more focused treatment, not only
holds the promise of contributing to our under-
standing and ability to treat GAD, but also of lead-
ing the way to increasing the dissemination and
accessibility of psychological treatments for GAD.

Having acknowledged the advantages of parsi-
monious treatments, one should nonetheless keep
in mind that comprehensive treatment options also
have important advantages. Considering that indi-
viduals with GAD may be a particularly heteroge-
nous group, multicomponent treatments can offer
therapists greater flexibility in emphasizing inter-
ventions that are either highly valued by their cli-
ents or appear to be directly related to their
clients’ greatest vulnerabilities. For example,
because intolerance of uncertainty is associated
with ineffective problem solving (Clarke et al.,
2017) and cognitive avoidance (Koerner &
Dugas, 2006), some clients with GAD may prefer
(or particularly benefit from) problem-solving
training or imaginal exposure, both of which are
not germane to the new treatment.

strengths and limitations

One of the main strengths of the current study is
that the treatment intervention (behavioral exper-
iments) and treatment target (intolerance of uncer-
tainty) are solidly grounded in the anxiety
disorders literature. As mentioned previously,
behavioral experiments, which require clients to
formulate specific predictions and to compare their
predictions to actual outcomes following an
exposure-type situation, are directly in line with
contemporary learning theories of fear reduction
(e.g., Craske et al., 2014). As for intolerance of
uncertainty, it bears repeating that over 25 years
of research have supported its central role in the
etiology and treatment of GAD (for a review, see
Robichaud et al., 2019). Consequently, both the
specific intervention and target of the new treat-
ment constitute an important strength of the cur-
rent study.

A second strength of the study is that the treat-
ment is based on a model of GAD that is closely
tied to a generic cognitive-behavioral model of
psychopathology (see, e.g., Tolin, 2016). Namely,
individuals who are intolerant of uncertainty tend
to make catastrophic misinterpretations of uncer-
tainty when faced with situations that are novel,
unpredictable or ambiguous. These misinterpreta-
tions then lead to emotional (anxiety), cognitive
(worry), and behavioral (avoidance, safety behav-
iors) symptoms. Simply stated, the model of
GAD and the generic cognitive-behavioral model
of psychopathology both emphasize the activation
of latent core beliefs by precipitating events, lead-
ing to biased information processing and
emotional-cognitive-behavioral symptoms. Given
the numerous and heterogeneous cognitive-
behavioral models of GAD currently under study,
the development of treatments that are closely tied
to the general theory of CBT may hold promise for
moving the field forward in terms of a unified
understanding of anxiety and other forms of
psychopathology.

One important limitation of the current study is
that itwas conducted in a single sitewith a relatively
homogeneous (largely White, female) community
sample, which restricts the generalizability of the
findings to other settings and populations.Although
the use of a single site is a tangible limitation of the
study, it is lessened by the fact that we recruited par-
ticipants from community medical clinic waiting
lists. Further, compared to multisite studies,
single-site studies offer important advantages in
terms of internal validity (e.g., consistency of proce-
dures, uniformity of care), particularly in the early
stages of treatment validation. In terms of the sam-
ple, it can be argued that the disadvantages of hav-
ing a homogeneous sample is offset by the
advantages of having a Francophone sample
because the latter are noticeably underrepresented
in the clinical literature.

Another limitation of the study relates to the use
of a wait-list design. By using such a control con-
dition, we are not in a position to disentangle the
effects of treatment-specific factors (e.g., change
in certainty-seeking safety behaviors, change in
beliefs about uncertainty) from those of common
therapy factors (e.g., time spent with therapist,
therapeutic alliance, treatment motivation).
Although we are aware that the use of a supportive
therapy control condition would have allowed us
to disentangle specific and common effects, we
nonetheless opted for wait-list control to limit
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the costs of the trial. From a treatment develop-
ment perspective, the use of a wait-list control con-
dition at this point of treatment validation is
appropriate. According to best practice guidelines
for treatment development (Hayes et al., 2013),
the validation of new treatment procedures should
follow a cost-effective sequence starting with case
replication (i.e., Hebert & Dugas, 2019), followed
by graded control conditions requiring more and
more participants (e.g., waiting list, supportive
therapy, competing treatment). By using a wait-
list condition, we were in a position to collect con-
trolled data on the new treatment in a cost-
effective manner, which is a judicious and ethical
choice at this stage of treatment development.

A third limitation of the study relates to the puta-
tive mechanism underlying the behavioral experi-
ments. Although every effort was made to ensure
that exposure to uncertaintywas at the heart of each
behavioral experiment, we are not in a position to
rule out the possibility that other constructs related
to GAD were simultaneously targeted. For exam-
ple, an experiment that involves waiting 48 hours
before attempting to solve a problem (exposure to
the uncertainty of not knowing if the problem can
be solved) may also foster greater acceptance of
emotional distress (a central construct in
acceptance-based behavior therapy). In future stud-
ies, it would therefore be important to test hypoth-
esized mediators from competing models.

In conclusion, it appears that a focused, single-
component treatment, Behavioral Experiments for
Intolerance of Uncertainty, represents an interest-
ing treatment option for adults with GAD. In addi-
tion to the encouraging findings reported above,
the focused treatment has the advantage of being
parsimonious and of being compatible with gen-
eral cognitive-behavioral models of psychopathol-
ogy. We suggest that treatment models that
emphasize specific targets (e.g., intolerance of
uncertainty) while recognizing common change
processes (e.g., prioritizing behavioral change
within a learning theory framework) may repre-
sent an interesting avenue for the further develop-
ment and dissemination of CBT.
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