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ARTICLE INFO ABSTRACT

Keywords: Accessing psychological treatment is often met with barriers of time, cost, and availability. Focused brief in-
Generalised anxiety disorder terventions delivered via videoconference can overcome some of these barriers. We sought to evaluate the ef-
GAD

ficacy and feasibility, as well as processes of exposure-based learning for a brief intervention for treating
generalised anxiety disorder (GAD), utilising behavioural experiments delivered via videoconference. Partici-
pants (N = 40) with a primary diagnosis of GAD were assessed via clinical interview and randomised to either the
treatment condition (n = 20) or waitlist condition (n = 20). Treatment consisted of two weekly 1-hour sessions
where participants utilised behavioural experiments to test negative beliefs about uncertainty. The primary
outcomes were worry, safety behaviours, avoidance, depression, anxiety, physiological tension, and intolerance
of uncertainty (IU). Linear mixed models indicated that the treatment group was only superior to the waitlist
group on change from pre- to post-treatment for worry. The combined group (once waitlisted participants
received treatment) evidenced significant reduction across all outcomes from pre- to post-treatment, except for
anxiety. Additionally, there was evidence that expectancy violation and habituation occurred, suggesting that
behavioural experiments facilitate different processes of exposure-based learning. The intervention was also
found to be acceptable, appropriate, and feasible by adults with GAD. Thus, the remotely delivered brief
intervention shows promise as an effective option for individuals with GAD.

Intolerance of uncertainty
Cognitive behaviour therapy
Treatment outcomes

considerable proportion of adults with mental health difficulties do not
engage in or complete CBT (Harris et al., 2015). This gap in treatment

1. Introduction

Generalised anxiety disorder (GAD) is typified by excessive worry
and anxiety, that is persistent and marked by a range of physiological
symptoms including restlessness, irritability, muscle tension, concen-
tration disturbance, and/or sleep difficulties (American Psychiatric As-
sociation, 2022). Individuals with GAD report levels of mild to moderate
disability, and moderate to severe levels of psychological distress
(Pelletier et al., 2017). A recent cross-sectional survey across 26 coun-
tries found GAD had a lifetime prevalence of 3.7% (Ruscio et al., 2017),
consistent with surveys reporting a prevalence of 6.1% in the Australian
(McEvoy et al., 2011) and 4.3% in the US population (Kessler et al.,
2012).

Cognitive behavioural therapy (CBT) is the gold-standard treatment
for GAD (Newman et al., 2022). Despite its established efficacy, a

uptake can be attributed to several factors, including individuals’ pref-
erence for managing symptoms independently, financial and time con-
straints, and the additional burden of coping with co-occurring physical
and mental health conditions (Coombs et al., 2021). While
low-intensity, internet-delivered CBT offers a potential solution to these
barriers, recent research investigating obstacles to care for adults with
GAD symptoms found the majority of participants preferred real-time
contact with an individual therapist, through face-to-face or
video-conference (Basile et al., 2024). Currently there is a lack of
research regarding the efficacy and acceptability of briefer interventions
delivered by a therapist for individuals with GAD that could overcome
some of the barriers to treatment.

There are multiple cognitive-behavioural conceptualisations of GAD
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(Freeston, 2023), and as a result there are numerous CBT-based treat-
ments for the disorder (Newman et al., 2022). The intolerance of un-
certainty model (IUM) of GAD suggests that intolerance of uncertainty
(IU) is the key maintaining factor of excessive worry, along with three
secondary processes: negative problem orientation, cognitive avoid-
ance, and positive beliefs about worry (Dugas et al., 1998). IU is a set of
negative beliefs about uncertainty and its consequences (Robichaud
etal., 2019). From the [UM, a treatment targeting each component of the
model was developed, Cognitive Behaviour Therapy-Intolerance of
Uncertainty (CBT-IU). A meta-analysis found that CBT-IU was signifi-
cantly more effective than general CBT at reducing worry and IU at
post-treatment (Wilson et al., 2023). These findings suggest that the
reduction in worry and IU occurs faster in CBT-IU and may be of benefit
for briefer interventions. In addition, a recent study found that CBT-IU
was comparable in both face-to-face and videoconference settings
(Bouchard et al., 2022).

Given the importance of IU in GAD, Hebert and Dugas (2019) pro-
posed a model centring on IU as the driving factor leading to worry,
anxiety, and safety behaviours. A treatment protocol was developed
using one technique from CBT-IU, namely behavioural experiments
targeting IU (Hebert & Dugas, 2019). The treatment protocol was
developed to include 12-weekly, 50-minute sessions, with session one
and two involving psychoeducation and uncertainty awareness training,
sessions three to eleven focusing on behavioural experiments testing
beliefs about uncertainty, and session twelve providing relapse pre-
vention. A case series using the protocol found large effect sizes across
worry, IU, and anxiety for seven participants with GAD (Hebert &
Dugas, 2019). A randomised controlled trial (RCT) compared the
behavioural experiment treatment to a 12-week waitlist condition,
finding that the treatment condition had significantly greater reduction
from pre-to post-treatment across GAD severity, worry, IU, anxiety and
depression, compared to waitlist (Dugas et al., 2022). Thus, a brief
intervention utilising behavioural experiments targeting beliefs about
uncertainty could be an effective option.

Behavioural experiments are a technique that requires clients to
formulate specific expectations about a feared situation and compare
these expectations to the actual outcome following exposure
(Bennett-Levy et al., 2004). Behavioural experiments have been found to
instigate belief change, with research demonstrating that they are
effective at reducing the endorsement of specific target beliefs in adults
with OCD cognitions (McManus et al., 2012). Behavioural experiments
utilise inhibitory-based learning as they are set up to facilitate expec-
tancy violation regarding the feared situation (Craske et al., 2008).
Specifically, reflections on the outcome of the behavioural experiment
are centred around whether the expected negative outcome occurred or
not, as well as exploring how ‘bad’ and how well they ‘coped’ if the
negative outcome did occur are important in this type of learning
(Craske et al., 2014).

Behavioural experiments targeting IU aim to reduce the endorsement
of specific idiosyncratic beliefs about uncertainty. Individuals with
anxiety disorders demonstrate an interpretation bias towards generating
negative interpretations towards ambiguous or uncertain material
(Hirsch et al., 2016). Specifically, individuals with anxiety disorders
report significantly more concern for negative and ambiguous situa-
tions, compared to control participants (Anderson et al., 2012). As such,
behavioural experiments may not only alter specific beliefs but also may
facilitate broader cognitive change in the way individuals interpret
ambiguous or uncertainty information their environment.

Behavioural experiments targeting IU may also assist individuals
with habituation. Habituation is the reduction in anxiety in the presence
of a feared situation, while minimising the use of safety behaviours
(Benito & Walther, 2015; Rankin et al., 2009). Within GAD, research has
largely focussed on identifying the cognitive and somatic features,
rather than the maladaptive safety and avoidance behaviours (American
Psychiatric Association, 2022). This is likely due to the current nosology
within the DSM-5, which does not include behavioural components for
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GAD, despite behavioural avoidance being included in all other DSM-5
anxiety disorder classifications. Recent research has found that in-
dividuals with GAD use maladaptive behaviours, consisting of safety
behaviours (checking, watching, planning, reassurance seeking and at-
tempts to control others) and avoidance (avoidance of decision making,
situations, people, and activities) (Mahoney et al., 2016, 2018). Thus, it
is hypothesised that behavioural experiments instigate change through
expectancy violation as well as habituation.

Considering this research, the current study aimed to assess the ef-
ficacy of a brief, videoconference intervention using behavioural ex-
periments targeting IU for individuals with GAD. The study consists of a
mixed factorial design, with 2 conditions (treatment and waitlist) x 2
time-points (pre-treatment and post-treatment). Forty participants were
randomised to receive either 1) the treatment condition, consisting of a
two-session behavioural experiment intervention, or alternatively 2) the
waitlist condition, involving a two-week waitlist. Participants in the
waitlist condition were offered the two-session behavioural experiment
intervention following waitlist period.

It was hypothesised that participants would find the intervention
acceptable, feasible, and appropriate. Regarding clinical outcomes, it
was predicted that the combined treatment group (i.e., including wait-
list participants once they received treatment) would show significant
within-group reductions from pre- to post-treatment across all GAD-
related outcomes (i.e., worry, safety behaviours, avoidance, depres-
sion, anxiety, physiological tension, and IU), with medium effect sizes.
In addition, it was predicted that both worry, and IU would demonstrate
clinically significant and reliable change for the combined group. In
addition, in was predicted that between-groups analysis would show
greater reduction for the treatment group in all GAD outcomes at post-
treatment compared to waitlist. A medium within-group effect was ex-
pected for the treatment group, with no pre- to post-treatment change
anticipated for the waitlist group.

Additionally, exposure-based processes were also explored. It was
hypothesised that expectancy violation would occur, indexed by a sig-
nificant reduction in the strength of target negative beliefs about un-
certainty from pre- to post-experiment. It was hypothesised that concern
regarding uncertain and negative situations would decrease from pre- to
post-treatment, with no change in concern for positive situations.
Further, it was hypothesised that habituation would occur, with sub-
jective units of distress (SUDs) higher in anticipation of the behavioural
experiment than during or after completing the behavioural experiment
if they were to re-complete the experiment again (i.e., re-complete).

2. Methods
2.1. Participants

The University of Technology Sydney (UTS) Human Ethics Research
Committee (HREC) approved all aspects of this research (HREC:
ETH22-7185). The trial was registered on the Australian New Zealand
Trials Registry under identifier [ACTRN12623000262606].

Participants were 40 individuals who met criteria for DSM-5-TR GAD
(American Psychiatric Association, 2022). All participants were
administered the Diagnostic Interview for Anxiety, Mood, and OCD
Related Neuropsychatric Disorders (DIAMOND) version 1.2 (Tolin et al.,
2018) by a registered psychologist in the clinical psychology registrar
programme or a provisionally registered psychologist in a clinical psy-
chology training program under the supervision of a senior clinical
psychologist. Each diagnosis was provided with a clinician severity
rating (CSR) based on distress and functional impairment in the past
month, rated on a 7-point Likert scale ranging from 1 (Normal) to 7
(Extreme). The mean CSR was 5.25 (SD = 0.74). Participants demon-
strated high rates of comorbidity, with 70% having at least one co-
morbid secondary diagnosis: including social anxiety disorder (20%),
major depressive disorder or persistent depressive disorder (12.5%),
adjustment disorder (7.5%), OCD (7.5%), attention deficit hyperactivity
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disorder (5%), panic disorder (5%), specific phobia (2.5%), trichotillo-
mania or excoriation disorder (5%), post-traumatic stress disorder
(2.5%), and other specific eating disorder (2.5%).

Most participants (62.5%) were not taking medication for their
mental health prescribed by a medical professional. For participants that
were taking medications, these included selective serotonin reuptake
inhibitors (15%), serotonin-norepinephrine reuptake inhibitors (7.5%),
benzodiazepines (5%), stimulants (5%), tricyclic anti-depressants
(2.5%), beta-antagonist (2.5%). In combination with the medications
previously detailed participants were also prescribed tetrahydrocan-
nabinol (THC: 5%), and an alpha agonist (2.5%).

Most participants identified as being from Oceania, were married or
in a de facto relationship (45%), were in full-time employment (30%)
and had completed an undergraduate (32.5%) or postgraduate degree
(32.5%). See Table 1 for demographics for the combined sample, as well
as separate groups. There was no significant difference in age between
the treatment and waitlist group, t (38) = 0.61, p = 0.54. Chi-square
tests revealed that there were no significant differences across groups
for gender, ;(2 (2, N = 40) = 3.94, p = 0.14; relationship status, ;(2 4,

Table 1
Demographic characteristics for the immediate treatment (n = 20), waitlist
(n = 20), and combined group (N = 40).

Demographics Immediate Tx Waitlist Combined
condition condition
Age
Mean age in years (SD) 42.05 (16.36) 45.15 43.60
(15.57) (15.86)

Age range in years 20-71 19-78 19-78

Gender - Frequency (%)

Female 75 90 82.5

Male 25 5 15

Non-binary 0 5 2.5

Ethnicity — Frequency (%)

Oceanian (e.g., Aboriginal, 50 50 50
Australian, Maori, New
Zealand)

North-East Asian (e.g., Chinese, 25 20 22.5
Japanese, Korean)

South-East Asian (e.g., Thai, 15 5 10
Vietnamese)

North African and Middle 5 10 7.5
Eastern

Southern or Central Asia (e.g., 0 10 5
Indian)

Americas (e.g., North, Central, 0 5 2.5
and South American)

European (e.g., European, 5 0 2.5
British, Irish)

Sub-Saharan African (e.g., 0 0 0
Central and West African)

Relationship Status —
Frequency (%)

Married or De Facto 40 50 45

Single 35 35 35

Committed Relationship 15 15 15

Dating 5 0 2.5

Separated/Divorced 5 0 2.5

Employment - Frequency (%)

Full-Time employment 40 20 30

Part-time employment 15 35 25

Full time student 15 20 17.5

Retired 10 15 12.5

Contractually employed 10 5 7.5

Casually employed 5 5 5

Home duties 5 0 2.5

Education* — Frequency (%)

Post-Graduate degree 30 35 32.5

Undergraduate degree 30 35 32.5

Certificate/Technical and 25 15 20
Further Education (TAFE)

High School 15 15 15

Note. * Highest attainment of education
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N = 40) = 2.28, p = 0.81; education, ;(2 (3, N = 40) = 0.65, p = .88;
ethnicity, )(2 (6, N = 40) = 5.44, p = 0.49; employment, ;{2 (6, N = 40)
= 4.61, p = 0.60; taking of medication for mental health, ;(2 (6, N =40)
=4.69, p = 0.58, or co-morbidity, ;(2 (12, N=40)=8.84,p=0.64. At
test demonstrated no significant difference for the CSR between the
immediate (M = 5.35, SD =.59) and waitlist group (M = 5.15, SD =.88) t
(38) = .85, p = 0.20 at pre-treatment.

2.2. Procedure

2.2.1. Inclusion criteria

Participants met inclusion criteria if they (1) had a principal diag-
nosis of GAD; (2) were at least 18 years or older; (3) living in Australia;
(4) fluent in English; (5) had access to a computer-based device with
stable internet connection; (6) no evidence of active suicidal intent
(based on clinical judgement); (7) no evidence of active psychotic
symptoms (based on DIAMOND self-report screener and clinical judge-
ment); (8) no concurrent engagement in psychological treatment during
the trial; and (9) if taking medication for their mental health, able to
make a commitment to keep medication dose stable for the duration of
the study.

2.2.2. Recruitment

Participants were recruited from The University of Sydney Psychol-
ogy Clinic, through flyers placed around The University of Sydney,
Australian National University, and UTS campuses, as well as online
advertisements on the Meta platform Facebook between October 2023
and July 2024. See Fig. 1 for flow diagram.

2.2.3. Telephone screening interview

Participants who signed up for the study were contacted via tele-
phone by a psychologist. The interview was approximately 15-minutes
and the psychologist explained what would be involved in the study,
as well as assessing if the participant met inclusion criteria. Participants
where the study did not appear suitable were provided with referral
options and appropriate follow-up.

2.2.4. Pre-treatment assessment session

All sessions were conducted via Zoom. Informed consent was ob-
tained and if a primary diagnosis of GAD was indicated by the diagnostic
interview, participants were accepted into the study and completed
measures. Participants were told at the end of the assessment session
whether they were randomised to treatment or waitlist condition.

2.2.5. Randomisation

Participants were randomised to the condition with a block ran-
domisation method (block size = 2) using a computer-generated ran-
domisation procedure.

2.2.6. Experimental conditions

Participants randomised to the treatment condition were offered the
treatment immediately. Treatment consisted of two individual weekly
60-minute sessions, followed by a 30-minute post-treatment assessment
one week after completing treatment. Participants randomised to the
waitlist condition completed a 2-week waitlist period. After the waitlist
period, participants re-completed the questionnaires and were offered
the treatment with another post-treatment assessment one week after
completing the treatment.

2.2.7. Treatment

Treatment was based on the behavioural experiment protocol
developed to directly target IU, by Robichaud et al. (2019). In the first
individual treatment session, the psychologist oriented the participant
to a CBT model of GAD (adapted from Robichaud et al., 2019, p. 165)
and introduced the concept of IU. The psychologist used Socratic ques-
tioning to explore the function of worry (i.e., mental attempt to reduce
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Recruitment & screening (N = 176)

Excluded (n = 96)

A

Did not respond (n = 34)

Pre-Treatment Assessment (n = 46)

Excluded (n = 6)

Primary OCD (n=2)

A

v

Primary social anxiety disorder (n=2)
Primary major depressive disorder (n=1)
Primary alcohol use disorder (n=1)

Randomis

ed (n = 40)

!

Allocated to Immediate Tx (n = 20)
Treatment Session 1
Received session 1 (n = 20)
Did not receive session 1 (n = 0)

)

Treatment Session 2

Received session 2 (n = 18)

Did not receive session 2
Withdrew due to physical health (n = 1)
Withdrew due to personal circumstances (n = 1)

Post-treatment Ax
Completed post-treatment Ax (n = 18)

Allocated to Waitlist (n = 20) :
i 2-week waitlist :
1 1
| |
1 1

Post-waitlist Ax
Treatment Session 1
Received session 1 (n = 19)
Did not receive session 1
Withdrew due to work commitments (n = 1)

}

Treatment Session 2
Received session 2 (n = 19)
Did not receive session 2 (n = 0)

Post-treatment Ax

Completed post-treatment Ax (n = 18)

Did not complete post-treatment Ax
Participant lost to follow-up (n = 1)

Fig. 1. Flow Diagram of Participant Recruitment, Randomisation, and Intervention Uptake.

uncertainty) with participants, and to provide psychoeducation that
worry, anxiety, and safety behaviours/avoidance are all normal re-
actions to uncertainty. Participants then identified their specific types of
safety behaviours (e.g., reassurance seeking, excessive re-checking,
excessive information gathering, second guessing decisions) and
avoidance (e.g., avoidance of situations and/or feelings, procrasti-
nating). Socratic questioning was used to further understand the func-
tion of safety behaviours and avoidance (i.e., physical attempt to reduce
uncertainty), as well as their short-term consequences (e.g., temporary
anxiety reduction) and long-term consequences (e.g., interferes with
new learning and prevents any violation of expectancy, thereby main-
taining negative beliefs about uncertainty). The psychologist and
participant collaboratively set-up one behavioural experiment to be
attempted over the next week before the second treatment session. If
time allowed, up to an additional two behavioural experiments could be
set up with the participant (to a maximum of three). When setting up a
behavioural experiment participants would first identify a situation that

they are engaging in avoidance or using a safety behaviour (i.e., I can’t
try a new restaurant, without excessive planning). Participants were guided
to identify a negative belief about uncertainty related to this situation (i.
e., If there’s uncertainty, then something will always go wrong) and then rate
how strongly they think this belief is true from 0 to 100, as well as how
distressed they felt in anticipation of attempting the behavioural
experiment (i.e., SUDs anticipation).

The second individual session re-oriented the participant to the
content covered in the first session and de-briefed using Socratic ques-
tioning regarding the outcome of the behavioural experiment. Debrief-
ing included 1) whether the actual outcome matched the feared
prediction, 2) whether the actual outcome was positive, neutral, or
negative, 3) if the outcome was negative, A) was the outcome as nega-
tive as they anticipated (i.e., catastrophic) and B) how did they perceive
their ability to cope with the negative outcome. Participants were asked
to rate how distressed they felt during the experiment (i.e., SUDs during)
and how distressed they would feel about re-completing the experiment
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again (i.e., SUDs re-complete). In addition, participants were also asked
to re-rate how strongly they think the negative belief about uncertainty
(i.e., If there is uncertainty, then something will always go wrong) is true,
and attempt to develop a reappraisal statement (i.e., I can cope, even
when there is uncertainty and things don’t go to plan).

2.2.8. Therapists

Treatment was delivered either by a registered psychologist in a
clinical psychology registrar program or a provisionally registered psy-
chologist in a clinical psychology training program under the supervi-
sion of a senior clinical psychologist. The same psychologist that
conducted the pre-treatment assessment session, completed all treat-
ment sessions and the post-treatment session with the participant. The
therapist was therefore not blind to the treatment condition.

2.3. Measures
2.3.1. Diagnostic interview

2.3.1.1. Diagnostic interview for anxiety, mood, and OCD and related
neuropsychiatric disorders (DIAMOND). The DIAMOND is a structured
diagnostic interview based on DSM-5 criteria for assessment of a range
of mental health disorders. Both psychologists that conducted the DIA-
MOND interviews completed the DIAMOND Training Course and Rater
Certification through the Anxiety Disorders Centre at The Institute of
Living, with training exam kappa coefficients of 0.84 and 0.76, indi-
cating excellent and very good reliability. All interviews were video-
recorded and 15% were randomly selected for coding. The indepen-
dent rater was a registered psychologist and clinical psychology registrar
and was blind to the diagnostic status of participants, showing 100%
agreement, k = 1.0.

2.3.2. GAD symptom and process outcome measures

2.3.2.1. Penn State worry questionnaire-abbreviated (PSWQ-A). The
PSWQ-A is an 8-item measure of excessive worry (Hopko et al., 2003).
The PSWQ-A has been found to have a stable one-factor structure as well
as good construct validity and internal consistency in adults with GAD
(Wilson et al., 2025). The Cronbach’s « was adequate, « = 0.77.

2.3.2.2. Intolerance of uncertainty scale —12 (IUS-12). 1U was measured
using the IUS-12, a 12-item questionnaire (Carleton et al., 2007; Free-
ston et al., 1994). The IUS-12 has demonstrated good construct validity
and internal consistency in adults with GAD (Wilson et al., 2020).
Cronbach’s @ = 0.91 was excellent for the current study.

2.3.2.3. Depression anxiety stress scales — short form (DASS-21). The
DASS-21 assess symptoms of depression, anxiety, and stress (Lovibond &
Lovibond, 1995). The DASS-21 demonstrates a stable three-factor
structure with adequate construct validity and internal consistency in
a variety of clinical samples (Brown et al., 1997; Page et al., 2007). In-
ternal consistency was good for depression (a=0.85) anxiety (a= 0.80)
and stress (a= 0.85).

2.3.2.4. Worry behaviours inventory (WBI). The 10-item WBI aims to
evaluate behaviours associated with GAD with two subscales: safety
behaviours (7 items) and avoidance (3 items) (Mahoney et al., 2016).
The WBI is rated on a 5-point Likert scale (ranging 0-4). Both subscales
have good convergent validity as well as treatment sensitivity in adults
with anxiety and/or depression (Mahoney et al., 2018). Internal con-
sistency was good for safety behaviours (a = 0.88) and avoidance (ax =
0.81) subscales.

2.3.3. Implementation outcome measures
Acceptability of Intervention Measure (AIM), the Intervention
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Appropriateness Measure (IAM), and the Feasibility of Intervention
Measure (FIM) were used to assess implementation of treatment (Weiner
et al., 2017). The AIM, IAM, and FIM each have four items rated on a
5-point scale. Each measure has a stable one-factor structure with
adequate test re-test reliability (Weiner et al., 2017). A total score > 16
on the AIM, IAM, and FIM were used as an indicator for effective
implementation. Cronbach’s a was good for the AIM (x = 0.88) and
excellent for the IAM (a = 0.96) and FIM (a = 0.91).

2.3.4. Treatment fidelity

All treatment sessions were video recorded to check treatment fi-
delity. Consistent with established practices in treatment fidelity,
whereby 20-25% of sessions are commonly coded to assess adherence
(McManus et al., 2012; Schoenwald & Garland, 2013), fidelity ratings
were conducted on 30% of participants (N = 12) in the present study. An
independent rater (who also completed the DIAMOND ratings) viewed
all treatment sessions for 12 participants (30%). The independent rater
was a registered psychologist and clinical psychology registrar, and used
a checklist of 9-items that concerned key components from both inter-
vention sessions (e.g., introduced IU, explored how worry behaviours
maintain IU, setting up behavioural experiment, debriefing about the
outcome). The checklist was dichotomous (Y/N), yielding a total score
from 0 to 9.

2.3.5. Behavioural experiment variables

2.3.5.1. Amount completed. The number of behavioural experiments
each participant completed was reported with between 1 and 3 behav-
ioural experiments completed per participant.

2.3.5.2. Negative belief about uncertainty. Participants were asked to
identify a specific negative belief about uncertainty to be tested in each
behavioural experiment. Participants were asked to rate how strongly
they think this belief is true from 0 (not at all true) to 100 (completely
true) before completing the behavioural experiment (i.e., pre-
experiment) as well as after completing the behavioural experiment (i.
e., post-experiment).

2.3.5.3. Subjective units of distress (SUDs). Participants were asked to
rate their level of distress from 0 (not at all distressed) to 100 (extremely
distressed) before the experiment (i.e., anticipation), during behavioural
experiment, and after the behavioural experiment if they were to re-
complete the experiment again (i.e., re-complete).

2.3.5.4. The ambiguous/unambiguous situations diary (AUSD). The
AUSD measures concern for ambiguous and unambiguous situations
(Davey et al., 1992). The AUSD consists of fictitious diary entries for 28
consecutive days. There are 14 ambiguously framed entries and 14
unambiguously framed entries - with seven positively and seven nega-
tively framed. Participants were asked to read each entry and decided
whether they would be ‘concerned’ or ‘unconcerned’. Total scores for
ambiguous entries ranged from 0 to 14, with positive and negative en-
tries ranging from O to 7, with higher scores indicating greater concern.

2.4. Data analysis

Statistical analyses were conducted using Statistical Package for the
Social Sciences (SPSS) software 28.0.0.0. To determine if there were any
differences across groups for demographic variables, an independent
samples t-test and chi-square tests were conducted.

2.4.1. GAD symptom and process measures

A within-group linear mixed model (LMM) was estimated for each
symptom and process measure using the combined treatment group to
examine the effect of time (pre-treatment vs post-treatment). For each



E.J. Wilson et al.

analysis, time was entered as a fixed variable. Within-group Cohen’s
d effect sizes were also calculated for all measures, with effect sizes
interpreted as small (d = 0.20), medium (d = 0.50) and large (d = 0.80)
(Cohen, 1977). Clinical significance as well as a reliable change index
(RCI) were calculated for worry and IU for the combined treatment
group following guidelines by Jacobson and Truax (1991). Change was
determined to be reliable if the RCI was less than —1.96 (Jacobson &
Truax, 1991).

A between-group LMM was estimated for each symptom and process
measure to examine the effects of condition (treatment vs waitlist), time-
point (pre-treatment vs post-treatment) and their interaction (condition
x time-point). Fixed effects included condition, time-point, and inter-
action. A between-group MANOVA was utilised to compare pre-
treatment scores for outcome measures of worry, IU, safety behav-
iours, avoidance, depression, anxiety, and stress, and was found to have
a significant effect F(7, 69) = 2.72, p = .02. Inspection indicated that
there was a significant difference between the groups in avoidance F(1,
69) = 7.41, p < .001. Avoidance was therefore included as a covariate
due to a significant pre-treatment difference between the groups.
Within-group and between-group Cohen’s d effect sizes were also
calculated for all measures.

Missing data were handled using the LMMs, a robust method
commonly used in longitudinal research. LMMs account for the hierar-
chical structure of repeated measures and can accommodate unequal
numbers of observations across participants. They also provide unbiased
estimates when data are missing at random (Huta, 2014). For each LMM,
a restricted maximum likelihood estimation method was used, with an
unstructured covariance structure.

2.4.2. Behavioural experiment variables

2.4.2.1. Negative beliefs about uncertainty. Two separate repeated-
measures ANOVAs were conducted to determine if there were any sig-
nificant differences for the pre-experiment belief ratings (i.e., first,
second, and third experiments) and the post-experiment belief ratings (i.
e., first, second and third experiments). Provided no differences were
found between the pre-experiment ratings or post-experiment ratings,
an average belief rating was calculated. Subsequently, a paired samples
t-test was performed to determine if the mean pre-experiment belief
rating was significantly higher than the mean post-experiment belief
rating.

2.4.2.2. SUDs. Three separate repeated-measures ANOVAs were con-
ducted to determine if there were any significant differences in SUDs
ratings preceding the three experiments (i.e., SUDs anticipation), during
the three experiments (i.e., SUDs during), and after the three experi-
ments if they were to have to re-complete the experiment (i.e., SUDs re-
complete). On the provision that there were no significant differences,
an average was calculated for each of the SUDs ratings (i.e., mean SUDs
anticipation, mean SUDs during, mean SUDs re-complete). Subse-
quently, a repeated-measures ANOVA was conducted to determine if
there were any differences between mean SUDs ratings.

2.4.2.3. The ambiguous/unambiguous situations diary (AUSD). To
determine if the intervention shifted appraisals, three paired t-tests (i.e.,
positive, negative and uncertain situations) were conducted for the
combined treatment group.

2.5. Power analysis

G*Power version 3.1.9.7 (Faul et al., 2007) was used to conduct an a
priori power analysis to calculate adequate sample size to test the
within-between group interaction effect. Previous research has found a
medium effect of IU for a one-session IU focused psychoeducation ses-
sion (Shapiro et al., 2023). The study was powered to detect a medium
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effect (Cohen’s f =.25), using two assessment time-points (i.e.,
pre-treatment vs post-treatment) and two groups (i.e., immediate
treatment vs waitlist), as well as specifying a power of.80 and an
alpha.05. Power analysis determined that a sample size of 34 was
required to detect a significant within-between groups interaction effect.
The total study sample size was 40 participants.

3. Results
3.1. GAD outcome measures — combined group

Results revealed that the majority of GAD symptom and process
outcome measures significantly decreased over time for the combined
treatment group. This included worry (B = 2.71, SE = 0.77, p < .01,
95% CI [1.15, 4.27]), IU (B = 3.09, SE = 1.12, p < .01, 95% CI [.81,
5.36]), safety behaviours (B = 1.88, SE = 0.72, p < .01, 95% CI [.42,
3.35]), avoidance (B = 0.90, SE = 0.34, p < .01, 95% CI [0.21, 1.59]),
physiological tension/stress (B = 1.33, SE = 0.58, p = .03, 95% CI [.15,
2.51]) and depression (B = 1.26, SE =.58, p = .04, 95% CI [.09, 2.44]).
Anxiety did not significantly decrease over time (B = 0.77, SE = 0.50,
p =0.14, 95% CI [-0.25,1.78]). See Table 2 for means, standard de-
viations and within-group Cohen’s d effect sizes for the combined
treatment group.

3.2. Clinical significance and RCI

In the combined treatment group, 27.5% of participants showed
clinically significant change in worry and 80.5% demonstrated a clini-
cally significant change for IU. Reliable improvement was observed in
50% for worry and 80.5% for IU (RCI < —1.96).

3.3. GAD outcome measures — treatment vs waitlist condition

See Table 3 for within-group effect sizes. All main effects for condi-
tion and time were non-significant. Results revealed a significant
interaction between condition (treatment vs waitlist) x time (pre-treat-
ment vs post-treatment) for worry (B = 3.09, SE = 1.24, p = 0.02, 95%
CI [.57, 5.61]). There was a medium between-group effect (d = 0.54) at
post-treatment, in favour of the treatment condition. All other GAD-
related outcome variables had non-significant interaction effects: IU (B
=3.61,SE =1.87,p = 0.06, 95% CI [-.022, 7.43]), safety behaviours (B
=1.74,SE =1.30,p = 0.19, 95% CI [-0.89, 4.37]), avoidance (B = 1.15,
SE = 0.66, p = 0.09, 95% CI [-0.19, 2.49]), physiological tension (B =
0.46, SE=1.10,p = 0.68, 95% CI [-1.77, 2.68]), anxiety (B = —0.18, SE
=1.05,p = 0.86, 95% CI [-2.31,1.95]), and depression (B = —0.15, SE =
1.17, p = 0.90, 95% CI [-2.52, 2.22]). Between-groups effects at post-
treatment ranged from no effect for IU (d = 0.06) and depression (d =
0.06), to a small effect for safety behaviours (d = 0.34), avoidance (d =
0.34), anxiety (d = 0.34) and physiological tension (d = 0.24).

Table 2
Within-group effect sizes for the combined treatment group.
Measure Pre-treatment mean Post-treatment mean Cohen’s
(SD) (N = 39) (SD) (N =38) d
PSWQ-A 33.59 (3.96) 30.56 (5.50) 0.63
1US-12 38.69 (9.79) 35.55 (8.66) 0.34
WBI safety 17.87 (6.05) 15.94 (5.86) 0.32
behaviours
WBI avoidance 7.13 (2.77) 6.11 (2.46) 0.39
DASS-21 5.82(3.82) 4.55 (4.00) 0.32
depression
DASS-21 anxiety 5.41 (3.37) 4.64 (3.54) 0.22
DASS-21 stress 10.03 (3.92) 8.61 (4.08) 0.35

Note. PSWQ-A Penn State Worry Questionnaire — Abbreviated, IUS - 12 Intol-
erance of Uncertainty Scale — 12, WBI Worry Behaviours Inventory, DASS - 21
Depression Anxiety Stress Scales — 21, CSR Clinician severity rating.
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Table 3
Within-group effect sizes for the immediate treatment and waitlist condition at
pre-treatment and post-treatment.

Condition Measure Pre-treatment Post-treatment Cohen’s
mean (SD) mean (SD) d
N=20 N=18
Immediate PSWQ-A 34.30 (3.25) 30.90 (5.91) 0.71
Treatment 1US-12 40.20 (10.36) 36.61 (9.26) 0.37
WBI safety 17.90 (6.29) 15.84 (5.92) 0.34
behaviours
WBI 8.30 (2.70) 6.95 (2.55) 0.51
avoidance
DASS-21 6.70 (4.48) 5.18 (4.25) 0.35
depression
DASS-21 5.35 (4.07) 4.46 (3.42) 0.24
anxiety
DASS-21 10.25 (3.86) 8.84 (4.00) 0.36
stress
Condition Measure Pre-Treatment Post- Cohen’s
Mean (SD) Treatment d
N=20 Mean (SD)
N=19
Waitlist PSWQ-A 33.10 (4.82) 32.79 (4.37) 0.07
1US-12 37.20 (10.05) 37.22 (9.54) 0.00
WBI safety 18.15 (6.09) 17.84 (5.87) 0.05
behaviours
WBI 6.15 (2.53) 6.00 (2.33) 0.06
avoidance
DASS-21 6.65 (4.31) 4.98 (2.87) 0.45
depression
DASS-21 6.70 (4.07) 5.63 (3.46) 0.28
anxiety
DASS-21 10.85 (4.81) 9.90 (4.94) 0.19

stress

Note. PSWQ-A Penn State Worry Questionnaire — Abbreviated, IUS - 12 Intol-
erance of Uncertainty Scale — 12, WBI Worry Behaviours Inventory, DASS — 21
Depression Anxiety Stress Scale — 21.

3.4. Treatment Fidelity

Scores on the behavioural experiment adherence checklist indicated
high treatment integrity, with 100% adherence for both psychologists
that administered the intervention.

3.5. Implementation Outcome Measures

Implementation measures suggested that participants found the
intervention acceptable (AIM: M = 17.5, SD = 1.97), feasible, (FIM: M =
17.61, SD = 1.97) and appropriate (IAM: M = 16.75, SD = 1.91).

3.6. Behavioural Experiment Variables

3.6.1. Number of Behavioural Experiments Completed

All participants (N = 37) who finished treatment completed at least
two behavioural experiments (100%). Of these, a large percentage
(81%) completed three total behavioural experiments (N = 30).

3.6.2. Negative Beliefs about Uncertainty

There were no significant differences between pre-experiment belief
ratings for the first (M = 77.68, SD = 17.18), second (M = 73.51, SD =
17.98) and third behavioural experiments (M = 75.33, SD = 16.29), F (2,
58) = .49, p = .61. Similarly, there were no significant differences be-
tween post-experiment belief ratings for the first (M = 49.92, SD =
24.34), second (M = 49.27, SD = 26.03) and third experiment (M =
52.43, SD = 21.73), F (2, 58) = .28, p = .76. Average pre-experiment
belief ratings (M = 75.84, SD = 11.85) were significantly higher than
average post-experiment belief ratings (M = 50.53 SD = 16.33), t (36) =
7.50, p <.001. The mean difference was -25.31 (95% CI [-19.18,
-33.071), with a large within-group effect size (d = 1.77).
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3.6.3. SUDs

There were no significant differences between SUDs ratings in
anticipation of the first (M = 56.87, SD = 26.40), second (M = 60.77, SD
= 21.12), and third (M = 65.50, SD = 23.06) experiment, F (2, 58) =
2.44, p = .10. There were no significant differences between SUDs rat-
ings during the first (M = 48.63, SD = 25.90), second (M = 53.67, SD =
23.33), and third (M = 48.10, SD = 28.51) behavioural experiment, F (2,
58) = .61, p = .55. No significant differences were found for SUDs rat-
ings after the first (M = 34.90, SD = 23.77), second (M = 37.52, SD =
26.05), and third (M = 46.14, SD = 24.34) behavioural experiment, F (2,
58) = 2.92, p = .06. Mean SUDs anticipation (60.58, SD = 21.13), mean
SUDs during (49.36, SD = 18.97), and mean SUDs to re-complete (38.47,
SD = 19.36) were significantly different F (2, 72) = 29.42, p < 0.001.
Pairwise comparisons demonstrated a significant reduction in SUDs
from anticipation of experiment to during the experiment (mean dif-
ference was -11.21, p < 0.001. 95% CI [-5.04, -17.38]) as well as from
anticipation of experiment to if they were to re-complete the experiment
(mean difference was -22.10, p < 0.001. 95% CI [-15.31, -28.90]).
There was also a significant reduction for SUDs rated during the
experiment to if they were to re-complete (mean difference was -10.89, p
< 0.001. 95% CI [-15.17, -6.62]).

3.6.4. Ambiguous/Unambiguous Situations Diary (AUSD)

Appraisals of concern for ambiguous scenarios demonstrated a sig-
nificant reduction from pre-treatment (M = 8.52, SD = 2.13) to post-
treatment (M = 7.19, SD = 2.52), t (35) = 3.65, p < 0.001.There was
no significant difference between appraisals of concern for positive
scenarios at pre-treatment (M = 0.86, SD = 1.02) and at post-treatment
(M = 0.64, SD = 0.68), t (35) = 1.28, p = 0.21. Similarly, there were no
significant differences between appraisals of concern for negative sce-
narios at pre-treatment (M = 6.03, SD = 1.18) and at post-treatment (M
=6.03, SD = 1.16), t (35) = 0.00, p = 0.99.

4. Discussion

The current study supports the use of behavioural experiments in the
treatment of GAD. Specifically, the brief two-session intervention
delivered via videoconference significantly reduced most GAD-related
symptoms and processes, with the exception of anxiety for the com-
bined treatment group. The study also sought to understand the pro-
cesses underlying exposure, and found evidence of belief change as well
as habituation. In addition, treatment was also found to be acceptable,
feasible, and appropriate by adults with GAD.

Findings for the combined treatment group revealed a significant
decrease from pre- to post-treatment across worry, IU, safety behav-
iours, avoidance, physiological tension, and depression, in accordance
with hypotheses. For the combined treatment group, worry demon-
strated a medium within-group effect, with all remaining measures
demonstrating a small within-group effect from pre- to post-treatment.
Contrary to hypotheses, anxiety did not demonstrate a significant
reduction from pre- to post-treatment for the combined treatment group
after two-sessions. Previous research has found that 12-sessions utilising
behavioural experiments has led to a significant reduction in anxiety
(Dugas et al., 2022), suggesting that additional sessions are likely
necessary to directly target autonomic bodily sensations and situational
anxiety for individuals with GAD.

In addition, a proportion of participants in the combined treatment
group demonstrated clinically significant change for worry (27.5%) and
intolerance of uncertainty (80.5%). Reliable improvement was also
observed in 50.0% of participants for worry and 80.5% for intolerance of
uncertainty. Together, these findings indicate that although not all
participants achieved clinically significant change, a substantial pro-
portion showed meaningful and reliable reductions in worry and intol-
erance of uncertainty following the brief intervention, highlighting its
potential utility in targeting a core mechanism of GAD.

To evaluate the efficacy of the intervention while controlling
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potential confounding factors, a RCT design was used to examine
whether participants in the treatment condition demonstrated greater
reduction in outcomes compared to those in the waitlist. Worry
demonstrated a significantly greater reduction from pre- to post-
treatment for the treatment group in comparison to the waitlist group.
In terms of within-group effect sizes from pre- to post-treatment, the
immediate treatment group evidenced medium effect (d > 0.50),
whereas the waitlist group showed no effect (d < 0.20). Furthermore,
when comparing the post-treatment scores there was a medium
between-group effect in favour of the immediate treatment group. In
contrast, there was no significant differences between the treatment and
waitlist conditions at post-treatment for the remaining measures: IU,
safety behaviours, avoidance, physiological tension, anxiety, and
depression. Interestingly, avoidance had a medium (d > 0.50) within-
group effect for the immediate treatment condition, and the waitlist
group had no effect (d < 0.20), there was still no significant interaction
at post-treatment. Though this trend appears to be in favour of the
treatment, one explanation pertains to the elevated pre-treatment
avoidance scores for the immediate treatment group. For the remain-
ing measures, the non-significant interaction may be due to initial as-
sumptions about the effect size, as the study was powered for a medium
effect size, however, the true effect size found for most of the immediate
treatment measures was small. For example, IU, safety behaviours, and
physiological tension had a small within-group effect (d > 0.20) from
pre- to post-treatment for the immediate treatment condition, and
despite the waitlist group having no effect (d < 0.20) there was no
significant difference at post-treatment between the groups. Thus, given
the study was adequately powered for a between-group effect, it may be
the very design of the study that meant the effect was not detected. Two
potential reasons that an effect was not detected could be in relation to
treatment dose (i.e., too few sessions) or omission of follow-up time-
point (i.e., not enough time to detect changes). With regard to the latter
reason, ultra-brief interventions (e.g., one session) in anxiety and
depression have found no difference between treatment and waitlist at
1-week post-baseline or at 5-weeks post-baseline, but instead find a
significant difference at 9-weeks post-baseline (Bisby et al., 2024).
Furthermore, Bisby et al. (2024) found no significant difference between
the ultra-brief intervention (one week) and standard treatment (eight
weeks) at the same 9-weeks post-baseline time point, suggesting that
ultra-brief interventions can be as effective as standard treatment. Thus,
it would be interesting in future research to see if the brief two-session
behavioural experiment intervention demonstrates a significant inter-
action (in favour of the treatment) at an extended follow-up time-point
(e.g., 12-week post-baseline) when compared to a waitlist. It is also
possible that the observed effects diminish over time rather than
strengthen. Previous research has demonstrated that a standard 12-week
intervention targeting IU in individuals with GAD, which incorporated
behavioural experiments, either maintained treatment gains or
continued to reduce symptom severity at 6- and 12-month follow-up
assessments (Dugas et al., 2022). Accordingly, further research is war-
ranted to elucidate whether the effects of the brief behavioural experi-
ment intervention are sustained, attenuated, or amplified over extended
periods.

Implementation measures indicated that participants rated the
intervention as acceptable, feasible, and appropriate, suggesting strong
engagement and practicality in a brief videoconference format. In
addition, a systematic review estimated mean dropout rate for CBT for
adults with GAD to be 16.99% (Gersh et al., 2017). The current study
operationalised drop-out as not completing the post-treatment assess-
ment session, thus the study had a relatively low drop-out rate of 10%
(n = 4). Furthermore, 100% of participants completed at least one
behavioural experiment as per the protocol. Together these findings
suggest that the intervention were well received by adults with GAD.

The study also aimed to better understand the processes of exposure-
based learning hypothesised to underlie symptom change in behavioural
experiments. The study found that behavioural experiments
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significantly reduced idiosyncratic negative beliefs about uncertainty,
evidenced by large effect size. These results suggest that there was a
mismatch between expectancy and outcome, suggesting that inhibitory
learning occurred. In addition to idiosyncratic beliefs about uncertainty,
concern regarding uncertain situations significantly reduced at post-
treatment, whereas concern for positive situations had no change over
treatment. Contrary to hypotheses, concern regarding negative situa-
tions did not change. One potential explanation for this finding is that
individuals with GAD may maintain concern about negative situations
to avoid sudden shifts from neutral or positive emotions to distress (Llera
& Newman, 2017). By keeping themselves in a state of anticipatory
worry, its hypothesised to reduce the impact of unexpected negative
outcomes, consistent with the contrast avoidance model (Llera & New-
man, 2017). From a contrast avoidance perspective, sustaining concern
protects against shifts from neutral or positive states to negative affect,
making behavioural experiments targeting uncertainty potentially less
effective for concern about negative situations. Furthermore, evidence
of habituation occurred with SUDs ratings significantly higher on
average in anticipation of the experiment than 1) during and 2) after the
experiment if they were to re-complete the experiment (i.e., SUDs
re-complete). Thus, evidence emerged for both inhibitory learning and
habituation as mechanisms of change during exposure. Together these
findings suggest that exposure operates through multiple, complemen-
tary pathways.

The present study supports the clinical utility of a brief, two-session
videoconference intervention incorporating behavioural experiments
targeting intolerance of uncertainty. Given the high prevalence of GAD
and common barriers to accessing traditional CBT (e.g., time, cost, and
access), this remotely delivered protocol represents a promising and
accessible treatment option. Additionally, behavioural experiments
targeting IU may be readily integrated into existing treatment frame-
works to reduce core GAD symptoms, including worry and maladaptive
safety behaviours. Additionally, delivery via telehealth enhances reach
and flexibility while maintaining acceptability, aligning with stepped-
care models as a low-intensity, first-line or adjunctive intervention for
GAD.

Several limitations need to also be acknowledged. First, the absence
of follow-up time-point precluded evaluation of the durability of treat-
ment effects. As noted earlier, symptom improvement may have
continued beyond the post-treatment assessment however it is also
possible that gains were not maintained or even diminished beyond
post-treatment. Future studies should include follow-up assessments,
even for brief interventions. Second, the study did not include an active
control condition that involved psychological intervention, which limits
the ability to account for non-specific treatment effects such as those
associated with therapeutic alliance or participant expectations
(Cuijpers et al., 2019). Thus, including an active control in future trials
would allow for a more rigorous test of the intervention's specific effi-
cacy. Finally, although GAD diagnoses were confirmed at baseline via
clinical interview, post-treatment diagnostic interviews were not con-
ducted, restricting evaluation of diagnostic change over time. Future
research should incorporate repeated clinical interviews to strengthen
outcome validity.

Together these results demonstrate that a two-session protocol can
have a significant impact on GAD symptoms and processes, and that
behavioural experiments targeting IU are a likely valuable component in
the treatment of GAD. Despite the intervention being brief, it was rated
as acceptable, feasible and appropriate by participants. Therefore, the
findings support the continued exploration and implementation of brief,
telehealth treatments for adults with GAD.
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