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Learning Outcomes

a. Describe the rational and hypotheses for amendments introduced in a study 

b. Consider an alternative explanation of intolerance of uncertainty 

c. Help to expand explanation and treatment options in the treatment of worry 

Introduction
Generalized Anxiety Disorder (GAD) is associated with distressing and uncontrollable 

worry [3]; American Psychiatric Association {APA}, [4], with symptoms including restlessness, 
fatigue, irritability, tension and sleep disturbance [5]; World Health Organisation {WHO}, 
[6,7], which cause personal and interpersonal distress and functional impairment (APA, 
2000). GAD is highly co-morbid with other disorders [8] and challenging to treat [9], with only 
50% of those entering treatment achieving outcomes within non-clinical ranges at discharge 
[10,11]. Cognitive Behavioural Therapy (CBT) has proven efficacy in the treatment of GAD. Its 
leading models include worry avoidance [12,13], metacognition [14,15], emotion regulation 
[16], and Intolerance Of Uncertainty (IoU). Based on clinical observation and theory, we 
added to Dugas & Robichaud’s [3] model to include a greater focus on developmental 
experiences, environmental triggers and perception of worry as premonitions. This adapted 
approach was included as an adjunctive approach in a non-inferiority trail comparing CBT 
and Emotion Focused Therapy (EFT). Though the model proposed by Dugas and colleagues 
is comprehensively described and researched, the thinking behind our amendments is not. 
For this reason, we will outline a three-phase maintenance explanation, with a five-module 
treatment structure. We will briefly outline the IoU model, followed by three concepts we 
think are important to our hypothesis, then an adapted worry maintenance cycle and related 
treatment approach. 

The IoU model
The IoU model proposes that worry, a core symptom of GAD, may result directly from an 

exceptional sensitivity to uncertainty. IoU is defined as “a trait of the individual, characterized 
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Abstract
The Intolerance of Uncertainty (IOU) model of Generalized Anxiety Disorder (GAD) [1] integrates a range 
of psychological processes including positive beliefs about worry and a negative problem orientation, 
with IOU as a central vulnerability and maintaining factor. We describe the rationale behind a treatment 
approach applied as an adjunctive intervention in a non-inferiority trial comparing Cognitive Behavioural 
Psychotherapy (CBT) and Emotional-Focused Therapy (EFT); [2]. The approach incorporated amend-
ments to the Dugas et al. [3] protocol, including targeting developmental factors and triggering events. 
Here we describe the clinical observation informed rationale for the amendments and how they were 
incorporated.
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by a predisposition to react negatively to an uncertain event or 
situation, independent of its probability of occurrence and its 
associated consequences” [17]. Due to the ubiquitous nature of 
uncertainty, worry becomes diffuse, occurring in response to any 
uncertain situation. For the interested reader, Dugas and Robichaud 
[3] offer an extensive review of important IoU research, describing 
a multifaceted explanatory and treatment approach. 

They describe four main maintenance factors:

1) Intolerance of uncertainty, 

2) Positive beliefs about worry, 

3) Negative problem orientation and 

4) Cognitive avoidance. 

Treatment is offered within six modules of 

1) Psychoeducation, 

2) Uncertainty recognition and behavioural exposure to 
real-life situations, 

3) Re-evaluation of beliefs about worry as useful, 

4) Problem solving, 

5) Imaginal exposure to hypothetical worries and 

6) Relapse prevention. 

We hypothesize that developmental experiences, situational 
worry, triggers, and a novel concept we have termed premonition 
bias are also important. 

Developmental experiences
Individuals who worry report more frequent traumas 

and childhood adversity, including difficult attachments, than 
non-anxious people [18,19]. Attachment experiences, such as 
enmeshment and role reversal with childhood primary caregivers 
[20], may be developmental precursors to interpersonal difficulties 
associated with worrying. They may lead to problematic internal 
working models of relationships (schemas) [21-24]. Young et al. 
[25], describe an 18-schema, 5-domain structure, which may be 
associated with worry [26-28]. IoU may be a function of schemas, 
a looming cognitive style [29] or hypervigilance for negative 
outcomes due to the priming effect of past negative experiences [30-
33]. It may mediate the relationship between anxious attachment 
and adult worry [34-37]. Furthermore, targeting attachment-
related factors in treatment may enhance standard CBT for GAD 
and schema therapy has some efficacy in treating GAD. We propose 
that the IoU model may benefit from the inclusion of some schema-
focused principles as described by Young et al. [25]. Such schemas 
may play an important role in the triggering of worry.

Triggering of Worry
Through associative learning, attachment-related experiences 

(e.g. abuse) may become Unconditioned Stimuli (UCS), paired with 
innocuous events (including physiological and affective states) 
in the learning environment [38]. Fear may be an Unconditioned 

Response (UCR) in this Stimulus-Stimulus (S–S) paring. However, 
innocuous elements before and during the event acquire the UCS’s 
fear-inducing qualities in a stimulus–response (S–R) association. 
For example, Joe’s (a composite patient) father frequently went 
drinking, leaving his young son alone and terrified for many hours. 
Later, as an adult, normal life events (e.g. his wife or children 
walking away from him after a disagreement) became conditioned 
stimuli (CS) which activated intense fear, anxiety and worry (i.e., 
Conditioned Response {CR}) for Joe. As such, schemas such as 
abandonment may represent the activation of implicit memories 
in current contexts. Schema activation and resultant worry, may 
represent a lowered threshold for perceiving implicit memory 
traces, which are then involuntarily retrieved by anything that 
resembles the CS. They represent a strong perceptual priming 
for the CS, triggered by anything that might vaguely resemble 
previously encountered negative experiences. 

Such activation may strengthen the schema by creating new 
pairings between the CS and innocuous elements in the new 
environment, which elaborate and reconsolidate it. As such, the 
activation of worry may create more worry triggers. Schemas 
represent broad overgeneral implications [39]. Associated 
memories may be overgeneral and implicit, easily activated by 
traces of contextual elements that are not well discriminated from 
others, resulting overgeneral predictions of future events and 
worry behaviours. In a small study (Chigwedere, in preparation) 
worriers demonstrated overgeneral memory in the retrieval of 
past memories and future predictions. Worrying may have been an 
adaptive coping response for a child (like Joe above), who lacked 
resources for resolving the issues confronting him. However, verbal 
worry reduces autonomic arousal, which reinforces further worry 
behaviours [40-42]. 

Premonition bias
We propose that besides reducing arousal and avoiding 

distressing images, worry may have an unintended function 
that we have called ‘premonition bias’. Though support for this 
concept is currently lacking, our clinical experience is that worries 
are often described as having a quality of reality, as though they 
will eventually come true, making them believable. This might 
explain their fearfulness and appraisal as preparative, predictive 
and avoidant of negative outcomes. Worry may represent efforts 
to respond to negative appraisals of, and fearful predictions from 
current events [43]. Such appraisals and predictions are arrived 
at on the basis of retrieved memories of previously encountered 
events [44], hence the quality of reality and sense of urgency to 
resolve them. For example, Joe’s fear of abandonment was based 
on past experience and a lowered threshold for perceiving it in 
ambiguous situations. He was primed to perceive abandonment 
when his wife and children walked away, which required solutions 
(i.e. worrying).

Importance of the current conceptualisation 
The distinction between the above explanation and the 

conceptualisation of Dugas and colleagues is subtle but important. 
Where they propose that what is avoided is the arousal, distress 
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associated with fearful images of the future, we propose that it is the 
triggering event in the current environment. It is avoided because 
it contains reminders of memory traces of the events that gave rise 
to the schema, and so activates the CR of fear, leading to worry as 
solution finding. This conceptualisation potentially changes the 
focus of treatment from future-focused worry to tolerance of the 
ambiguous trigger in the current environment. 

We propose that ambiguous events result in a worry 
maintenance cycle in three phases 

(1) A sense of imminent threat or fear, 

(2) Apprehensive anxiety about remote, unpredictable 
hypothesized outcomes, and 

(3) Reinforcement, each requiring different interventions.

Though we describe them in the worry cycle below as three 
distinct phases, in reality, they can be simultaneous or overlapping 
and mutually activating.

The worry cycle
Fear Phase: This is a brief, three-stage, high-arousal state in 

response perceived imminent threat, involving (1) orienting threat 
perception, (2) appraisal of the perceived threat and (3) fright 
stages. 

What is it? The initial response to the trigger is a “Shto eta?” 
or “What is it?” response [45]. This is a reflex, freezing response, 
which we consider to be the current threat or “in the moment” 
uncertainty. It is an orienting response facilitating a stop-look-
listen threat perception [46-48]. Imagine walking through a forest 
associated with bear sightings. You are likely to be hypervigilant for 
bears. An ambiguous rustle will make you freeze, attend and wonder 
“What is it?” In the case of worry, one may be hypervigilant for the 
schema. Like the rustling, ambiguous events activate the freeze and 
attend response, during which sensory and attentional resources 
are directed towards evaluation of the source of the threat stimulus. 

Appraisal/meaning making: We propose that “What is it?” is 
immediately followed by a rapid appraisal stage. For example, “What 
is it?” is rapidly followed by an awareness of “I don’t know what it is,” 
(i.e. uncertainty) then “What if it’s a threat/bear!” (i.e. explanatory 
appraisals retrieved from stored information as appraisal of the 
rustling). This involves the retrieval of autobiographical memories, 
encoded in terms of their general sense as implicational, schematic 
aspects [49]. Such schemas give an overgeneral meaning or 
appraisal to the current context (i.e. rustle = bear). The earlier 
case of Joe offers an example of this process (i.e. walking away = 
abandonment). 

Such appraisals and memories are involuntarily, directly and 
rapidly retrieved by ambiguous cues or memory reminders within 
environments, not through voluntary, indirect and effortful recall 
[50-52]. They will be accompanied by sensory and emotional 
memory fragments, similar to trauma memories [53], but in worry, 
processing may stop at the overgeneral, rather than the event 
specific knowledge level [54-56]. Such overgeneral memories will 

be accompanied by high arousal and emotionality.  “Fear Phase”. The 
rapid negative appraisal of ambiguity results in a sense of imminent 
threat (e.g. “I’m…being abandoned/…under threat”), because ‘it 
is better to be safe than sorry’. Arousal is increased, uncertainty 
is experienced as frightening and intolerable, which motivates 
prediction of outcome scenarios. At this stage, one reaches the peak 
of a brief “Fear Phase”. which started with a sense of not knowing 
(i.e. what is it?) and is associated with intense amygdala activation 
[57]. 

Anxiety “Fear Phase” before: This is a prolonged prolonged, 
apprehensive state of lower intensity arousal than the fear phase, 
comprising (1) flight into worry and (2) premonition bias stages. 

Flight into worry: Fear motivates safety-seeking and activates 
a flight phase. However, ambiguous triggers, overgeneral appraisals 
and high uncertainty preclude the identification of behavioural 
safety-measures. Overgeneral memories and their appraisals are 
accessed to facilitate solution-finding and plan goals, which will 
be abstract and verbal and reduce autonomic arousal [58]. This 
leads to cyclical, verbal worry in a quest for certainty. Indeed, such 
overgeneral encoding and retrieval have been associated with both 
poor problem-solving [59-61] and overgeneral imaginings of the 
future, which may not be uncommon in worry (Chigwedere, in 
preparation). 

Premonition bias: Worry may be a freeze-fright-flight-fight 
response to avoid the trigger event. Uncertainty may be experienced 
differently at each stage, though its main driver may be schema 
activation in the current environment. The worry phase may 
represent flight and fight responses. One flees “into worry” avoid 
the trigger and searches for solutions as fighting. Unfortunately, 
the identified hypothetical solutions are perceived as highly 
likely to occur at an unknown future point (i.e. premonition bias), 
representing non-specific and unpredictable threats. Consequently, 
the individual experiences anxiety, an anticipatory response to 
uncertain, unpredictable threat, associated with activation of the 
bed nucleus of the stria terminalis [62-64]. Premonition bias may 
partially account for positive worry beliefs. As such, positive beliefs 
about worry may initially be responses to simply experiencing 
worry [65], which strengthen in believability to become part of the 
maintenance cycle of worry.

Reinforcement Phase

Worry behaviours: Worry predictions and premonition 
bias increase uncertainty and activate overt and covert worry 
behaviours. Covert responses may include mental actions such 
as distraction, thinking positively, thinking of likely scenarios and 
solution finding. Overt worry behaviours may include reassurance 
seeking, behavioural avoidance and checking.

Reinforcement: Worry behaviours result in reduced arousal 
and a perception of ‘near miss’ (i.e. “If I had not done safety-
behaviours, a negative outcome really would have come true”). 
Consequently, the worry behaviours are reinforced, and the near 
miss strengthens the belief in the schema. Figure 1 diagrammatically 
represents this hypothesised worry cycle.
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Figure 1: Three-phase model of worry maintenance.

The treatment 
As already stated, we will mostly focus on describing the 

adjunctive, novel components of the treatment. The Dugas & 
Robichaud [3] approach was followed in the Timulak et al. [2] study. 
However, unlike Dugas and Robichaud, in that study we introduced 
imaginal exposure to worry earlier in the treatment, as reported 
by others [66]. It is worth noting that the approach described here 
was successfully applied as a standalone treatment in a small case 
series (Chigwedere & Moran, under review). The approach was 
designed to be used flexibly in a modular system. 

Module 1: Socialisation to the model, goal setting and 
self-monitoring: This module follows a thorough assessment. 
The main objective is socialising the patient to the model and 
psychoeducation about IoU. The therapist offers the explanatory 
rationale for the maintenance of worry, the concept of uncertainty 
and the synergy of cognitions, affect and behaviours. The 
dimensionality of worry is reinforced using metaphors, such as the 
allergy metaphor. Principles of imaginal exposure are introduced. 
In-session practice is used to demonstrate the cognitive avoidance 
function of worry, demonstrating how it avoids ambiguous, in-the-
moment triggers leading to increased uncertainty and worry. Most 
patients find a description of worry using simple explanations of 
neural structures helpful, particularly the idea that worry may 

reduce neural connectivity and the integrity of mechanisms such 
as the amygdala and uncinate fasciculus, which may be reversible 
with mindfulness and CBT [67]. Hypothetical worrying is described 
as an apprehensive anxiety response, with a simple description 
of prefrontal cortex-limbic system connectivity. It is described to 
patients in simple terms as a cognitive activity, whose function is 
akin to a covert safety-behaviour. The concept of premonition bias 
is demonstrated by simply asking the patient to describe the quality 
of their worrying thoughts, whether they feel like “just your own 
fears or realities that could actually come true.” 

Depending on therapist skill, as early as the socialisation 
exercise at the end of the assessment, the difference between 
hypothetical worry and focusing on the real problem (i.e. the 
trigger and the uncertainty) is demonstrated. Some patients have 
been able to begin to practice ‘sitting with’ internally or externally 
activated sensory images of the trigger and associated uncertainty. 
Self-monitoring is practiced in tandem with practicing identifying 
and tolerating uncertainty and its triggers. At the start of the first 
session following assessment, therapist and patient collaboratively 
identify specific end-of-treatment goals and each session ends with 
a specific homework task. Depending on therapist skill and patient 
resources, this module could be up to 3 sessions. Worry monitoring 
uses a novel Worry/Uncertainty Monitoring Diary, which 
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distinguishes current uncertainty triggers from their hypothetical 
worry consequences. 

Module 2: Self-monitoring and worry recognition training: 
While socialization, self-monitoring and tolerance training can start 
as early as the end of the assessment session, Module 2 specifically 
targets intolerance of uncertainty and increasing worry awareness. 
As some patients can find the imaginal exposure worry scripts 
[3] too distressing, in the Timulak et al. [2] study, we introduced 
exposure to ‘simple still images’ without scripts, which increase 
in detail and complexity with habituation, until patients are able 
to tolerate complex scripted scenes. Still images merely involve 
patients describing their feared scene and stopping when they reach 
a ‘hot-spot’ (i.e., an image that raises notable anxiety). At this point 
they are guided to hold this image, ‘like looking at a photograph’, 
while rating their anxiety to the point of habituation. In the case 
series (Chigwedere & Moran, under review), we only referred 
to imaginal exposure to the future as a way of demonstrating the 
effects of worry.

Uncertainty Tolerance Training (UTT)
We have called sitting with uncertainty triggers and associated 

uncertainty to the point of tolerance UTT. This is because the 
objective is not exposure and habituation but increased tolerance 
and acceptance of the sense of not knowing, not unlike inhibitory 
learning [35]. In each session, patient and therapist collaboratively 
identify a recent worry event and the environmental trigger, with 
which the patient imaginally engages non-judgmentally, resisting 
the urge ‘flee into a quest for certainty’ by worrying. Specific events 
are identified and engaged with as homework. Once adept at holding 
the image, patients are introduced to the idea of an uncertainty 
statement, making the uncertainty an explicit component of the 
UTT. As the patient becomes adept at identifying worry triggers and 
uncertainty, they are encouraged to increasingly practice with live 
events. We hypothesize that tolerance of the uncertainty triggers 
in the current environment reduces fear and the flight into a ‘quest 
for certainty’ (i.e., worry). Some patients who have practiced both 
imaginal exposure and UTT, have described imaginal exposure as 
bearing similarities to worry, which is hypothetical and avoids the 
current uncertainty. As patients become more skilled with UTT, a 
problem-solving component is introduced. This involves therapists 
and patients collaboratively identifying what is known, (e.g. “I know 
my wife is walking away”) and not known (e.g. “I don’t know what 
she is thinking”). The therapist then asks “You know… but you don’t 
know …. What options do you have, as you look at this?” The patient 
then practices learning to problem solve the uncertain event, not a 
future hypothesis.

Module 3: Contextualizing intolerance of uncertainty and 
worry: This module aims to help clients to hypothesize the possible 
developmental contexts of their worry. The hypothesis is that many 
important cognitions have roots in developmental experiences. 
Cognitive work has a function of testing developmentally as tests 
of developmentally acquired schema-based messages, identifying 
and developing healthier alternatives. Individuals with GAD have 
a tendency to worry and ruminate, so we encourage the use 

imagery and experiential methods. The aim of this module is to 
contextualise the worry, taking advantage of the preceding work. 
To do this, current or worry events are first engaged with as in UTT, 
identifying cognitive and affective states. Affect is then engaged 
with and traced back, using it as a link to childhood memories of 
similar experiences. Once such memories are identified, imagery 
rescripting work is employed, and collaboratively linked back 
to current worry, either experientially through rescripting or in 
reflection. Besides rescripting developmental events, we have found 
this to be a powerful way of identifying different levels of emotion-
laden cognitions, including their helpful alternatives (Chigwedere 
& Moran, in preparation). Learning from rescripting work is a 
useful way of identifying schemas or core beliefs and to develop 
hypotheses to be tested and challenged through standard CBT 
techniques (e.g. behavioural experiments, surveys and exposure). 
We have also developed a diary sheet to help patients to identify 
ways in which they may have reinforced the schema/core beliefs 
through the years.

Module 4: Problem-solving: If worry is merely a dysfunctional 
attempt at problem-solving due to lack of a credible alternative, 
offering a helpful alternative may reduce reliance on the 
dysfunctional one. Problem-solving has been described as a response 
to obstacles to life goals, which are for a time, insurmountable 
with customary methods [29]. It has been used as a standalone or 
component therapeutic technique. Therapists engage in problem 
solving using the 6 stages described by Dugas and Robichaud [3]. 
These include 1) problem definition, 2) choosing a target problem, 
3) agreeing on goals, 4) solution generation, 5) choosing a solution, 
6) establishing the necessary steps to implement the solution, 7) 
solution implementation...” 8) evaluation of the effectiveness of the 
solution. This is a more thorough skills training approach than that 
used as a component of UTT in Module 2.

Module 5: Mindfulness: UTT may be reminiscent of 
‘mindfulness’, In mindfuless, one engages non-judgmentally with a 
neutral anchor that is not problem specific (e.g. the breath), with 
profound impacts. However, a neutral anchor may not engage the 
schema. The UTT ‘anchor’ (i.e. the image and uncertainty statement) 
may be a schema-related CS. In non-judgemental engagement with 
the CS one may learn that it can be tolerated and reappraised. It is not 
necessary to continue such focused daily UTT or imaginal exposure 
ad infinitum, making mindfulness an appropriate maintenance and 
relapse prevention technique. Thus, once GAD and worry symptom 
improvement are achieved, standard mindfulness is introduced.

Summary
We describe the IoU model but with important adaptations, 

including a focus on current triggers of uncertainty rather than the 
future focused worry, as well as making the uncertainty explicit. 
We offer an alternative rationale for worry as a premonition bias, 
due to its association with schemas and developmental events. 
We propose a three-phase description of the worry process, with 
the environmental trigger as an important target for intervention. 
Our treatment approach incorporates this hypothesis within the 
standard, evidence-based approach but offering an alternative 
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explanation, which potentially brings new treatment possibilities. 
The contextual module potentially offers each individual an 
explanation of the why and how of their own worry. Though 
much of what we have proposed is based on clinical observation 
and literature, it has some evidence of effectiveness through its 
application in a research study and a case series. This makes this 
description paper important for others who may wish to apply this 
approach clinically as either a standalone or adjunctive approach.
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