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Contrast avoidance model of worry and generalized
anxiety disorder: A theoretical perspective

Alireza Rashtbari® and Omid Saed*

Abstract: The Contrast avoidance model (CAM) suggests that individuals with
generalized anxiety disorder (GAD) avoid negative emotional contrasts (shifts) by
creating and sustaining negative emotions through worry, and the main fear in
these individuals is negative emotional contrasts. The purpose of the present study
is to review studies on the CAM and its underlying assumptions, studies supporting
and criticizing the model, and emotional factors related to the development of
contrast avoidance (CA) tendencies with a focus on the transdiagnostic nature of
the CAM and respective principles. Moreover, we reviewed a two-pronged treatment
method based on the CAM. Finally, we proposed several research suggestions and
emphasized on the importance of studying different aspects of the CAM in order to
support its applicability to emotional disorders other than GAD.

Subjects: Psychiatry & Clinical Psychology - Adult; Anxiety in Adults; Cognitive Behavior
Therapy; Anxiety & Mood Disorders

Keywords: contrast avoidance model; worry; generalized anxiety disorder; emotion;
theoretical perspective

1. Introduction

Worry as a form of repetitive negative thinking is a transdiagnostic construct, and it is a core
mechanism in anxiety and mood disorders (Drost et al., 2014; McEvoy et al., 2013). Besides, worry
has an impact on the manifestation of numerous psychological symptoms such as anxiety, depression,
paranoia, and abnormal eating patterns (Freeman et al., 2011; Muris et al., 2005; Sassaroli et al., 2006).
Worry is defined as a chain of repetitive and uncontrollable thoughts about possible future negative
events (Roemer & Borkovec, 1993). Almost all individuals experience worry during their lifetime, but in
GAD, worry is experienced as extreme, chronic, and uncontrollable (American Psychiatric Association,
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2013). Because of transdiagnostic features, GAD is considered as basic disorder (Ruscio et al.,, 2007).
The lifetime prevalence of GAD was estimated to be 4.3%-5.9% (Bandelow et al., 2013). Also, GAD has
high comorbidity with other disorders, especially major depression (Kessler et al., 2005). It has also
been reported that GAD causes role impairment as much as clinical diseases (e.g., Autoimmune
disease, Arthritis, Alonso et al., 2011). Considering that worry causes long-lasting cardiovascular
activity so that it may affect the incidence of these diseases (Barger & Sydeman, 2005).

According to the above, it seems that the detection, prevention, and treatment of GAD are vital.
In this regard, several therapies have been designed based on various theoretical models.
Although traditional cognitive-behavioral therapy has been shown efficacy in GAD treatment,
however, symptoms of the disorder remain in more than 50% of the patients (Fisher, 2006;
Hunot et al., 2007). Therefore, an extensive understanding of GAD possibly improves its treatment.

Over recent years, research interest in GAD has increased, and several models have been
proposed for explaining this disorder. These models mainly emphasize on the role of worry as
a means to avoid distressing emotions. They claim that worry has an avoidance function (e.g.,
Behar et al., 2009). The initiation of these theories was based on Borkovec’s cognitive avoidance
theory (Borkovec et al., 2004). This model is based on the two-stage theory of fear (Mowrer, 1947),
as well as the Foa and Kozak’s emotional processing model (Foa & Kozak, 1986). The cognitive
avoidance model claims that worry has a verbal-linguistic nature and acts as an avoidance
strategy to inhibit clear mental images and associated somatic and emotional activation
(Borkovec et al., 2004). The inhibition of somatic responses and mental images prevents the
emotional processing of fear, and thus prolongs worry. In line with the cognitive avoidance
model, intolerance of uncertainty model (IUM, Dugas et al., 2004) and emotion dysregulation
model (EDM, Mennin, 2004) also claim that worry is a way to decrease sympathetic arousal.

In contrast, many studies have shown that worry, creates and sustains the arousal in individuals
with or without GAD, instead of reducing mental and physiological arousal (For a review, Newman
& Llera, 2011). Newman & Llera (2011) introduced the CAM in order to describe the emotion
regulation difficulties with an emphasis on the arousal, negative mood, and psychological distress
caused by worry, which underlies the worry maintenance. The present study aims to review studies
supporting the CAM and emotional factors related to the development of CA tendencies. Our focus
was on the studies that indicate the CAM could be a transdiagnostic model, and its principles could
be applied in a range of emotional disorders. Also, along with supporting studies, we reviewed
studies that criticized the CAM. We also included a treatment method based on the CAM in our
study.

2. Contrast avoidance model

The affective contrast theory proposed by Bacon et al. (1914) is rooted in cognitive psychology. It
suggests that the effect of emotional experience is conditional on the degree of contrast that has with
the preceding emotional state. That is, the preceding emotional state determines the effect of an
emotional experience. An unpleasant emotional state following a pleasant emotional state is perceived
as more unpleasant, and following an unpleasant emotional state is perceived as less unpleasant.
Newman & Llera (2011) , inspired by this theory as well as new laboratory findings (Llera & Newman,
2010), established the CAM. This model attempts to answer these two questions: (a) why people with
GAD have a positive view about worry; and (b) given the awareness that chronic worry prolongs
negative emotionality, why do they engage in worry. According to the CAM, the main fear of people
with GAD is negative emotional contrasts. They actively use worry to create and maintain a constant
and stable emotional state. Being in a negative emotional state helps them to be emotionally prepared
for possible negative events in the future and avoid a sudden shift in their negative emotion. In other
words, it keeps people with GAD in a state of vigilance and anxiety, and if something bad happens, they
will not experience a sharp increase in their negative emotion, because they are already in a negative
emotional state. This refers to avoiding from a negative emotional contrast.
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This model also assumes that the worry increases the probability of experiencing positive emotional
contrast. Positive emotional contrast occurs when a person is worried about a bad and negative event in
the future. However, contrary to his/her expectation, that event does not happen, or something good
happens instead. In this case, his/her emotions will shift from a negative state to a neutral or positive one.
Studies have revealed that the majority of worries of people with GAD do not come true. The percentage
of untrue worries in two different studies was calculated as 85-91% (Borkovec et al., 1999) and 91.4%
(LaFreniere & Newman, 2019a). Thus, the possibility of experiencing positive emotional contrast in these
individuals is very high. Positive emotional contrasts implicate that the person experiences a relief after
worry. Positive emotional contrast, due to the elimination of the aversive nature of worries, is negatively
reinforced, leading to continued worry. That is, in order to avoid a sudden negative emotional shift, the
person puts himself/herself in a negative emotional state through worry.

On the other hand, if that feared negative event happens, the individual will not experience
aversive negative emotional contrast because he/she already was emotionally prepared for this
and was in a negative emotional state. Considering that he/she will experience positive emotional
contrast more likely following worry or will not experience negative contrast following a feared
negative event in the future, a vicious cycle is formed. In general, based on the CAM, the emotion
regulation strategy in individuals with GAD is to keep themselves in a negative emotion through
worry, so that they will not experience a sharp shift in negative emotions. In other words, these
individuals, in addition to actively use of worry for reducing the possibility of experiencing
a negative emotional shift, will continue to worry to maintain a prolonged and stable emotional
state in order to prevent experiencing a negative emotional contrast in the future.

3. The principles of the CAM

Llera and Newman (2017) introduced three basic principles of the CAM. Preliminary evidence
suggests that the CAM could be applicable as a transdiagnostic model (Newman et al.,, 2018;
Kim & Newman, 2016). Therefore, our purpose is to define the principles of the CAM, to review
studies supporting these principles, and to highlight the transdiagnostic importance of the CAM.

3.1. The main fear in individuals with GAD is a sharp shift in negative emotions

The CAM claims that the main fear of individuals with GAD is a negative emotional contrast, which
has a unique position among other theoretical models (Dugas et al.,, 2004; Mennin, 2004; Wells,
2006). Contrary to previous models, the CAM suggests that worry is used as a way to avoid a sharp
increase in unpleasant emotions by increasing and sustaining negative emotions. According to the
CAM, worry actively induces negative emotion as a way to avoid an emotional contrast. Many
studies show that individuals with GAD experience emotions as threatening, intense, out of control,
and distressing more than those with other anxiety and mood disorders (Newman & Llera, 2011).
Problems in controlling and regulating emotions in GAD are also more than other disorders
(Mennin et al., 2009). From the viewpoint of these individuals, the emotions are difficult to under-
stand and hardly could be relieved. Also, people with GAD perceive emotions as overwhelming and
dangerous, which affect their behavioral performance and sense of well-being (Mennin et al,
2002). Moreover, individuals with GAD have difficulty regulating their emotions and believe them-
selves as poor emotion regulators. As well as, These individuals less frequently use adaptive
emotion regulation strategies such as cognitive reappraisal than the control group (Kerns et al,,
2014). These emotion regulation problems may lead the individuals with GAD to engage in worry
actively in order to be emotionally prepared against a sudden increase in the negative emotion.

Data from a neuroimaging study supports the notion that individuals with GAD have difficulty in
experiencing negative emotional shifts. So that, they demonstrated more connectivity in the
emotion-related brain areas (Middle Cingulate Cortex of left posterior, amygdala and insula)
when experiencing a negative emotional shift compared to those with social anxiety disorder,
panic disorder, and healthy control group, indicating more emotional reactivity in facing with these
emotional shifts (Buff et al., 2016).
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Studies on the CAM provide supporting evidence for the first principle. In an 8-week experience
sampling study, it was found that individuals with more GAD symptoms rated their negative
emotional contrast experiences as the worst events during the week leading to more negative
emotional experiences (Crouch et al,, 2017).

Intolerance of uncertainty (IU) is the tendency to react negatively at an emotional, cognitive,
and behavioral level to uncertain situations and events (Dugas et al., 2004). IU consists of
prospective and inhibitory components. Individuals high in trait prospective IU (which is uniquely
associated with GAD) were unable to disengage in worry, even when certainty provided, and they
experienced sustained negative emotions (Ranney et al., 2018). Maybe uncertainty about experi-
encing a negative emotional contrast lead these individuals to keep themselves in a negative
emotion through worry. However, more studies are required to investigate the contribution of
intolerance of uncertainty in CA.

The studies mentioned above indicate that individuals with GAD experience difficulty in experien-
cing negative emotional contrasts. However, it is essential to investigate that the avoidance from
negative emotional contrast might be a transdiagnostic process that can be observed in other
disorders. An experimental study aimed to investigate the contribution of rumination (which have
discussed in detail below) in CA, found that individuals with GAD and major depressive disorder (MDD)
compared to controls reported that the worry and rumination lead to more negative emotions (Kim &
Newman, 2016). Preliminary evidence suggests that other forms of repetitive negative thinking (such
as rumination) acts as an emotion regulation mechanism proposed by the CAM, which facilitates
avoidance from negative emotional contrasts. The findings of the other studies regarding the
rumination and principles of the CAM are discussed below in the respective parts.

Consistent with the first principle of the CAM, these data indicate that individuals with GAD have
difficulties in experiencing negative emotional contrasts, and that is because they prefer to be in
a negative and stable emotional state. So, they would not experience negative emotional con-
trasts. However, this process might be present in other emotional disorders.

3.2. Worry creates and sustains negative emotion

The CAM claims that worry causes heightened negative emotionality. Therefore, worry just before
experiencing a negative or unpleasant event prevents an increase in negative emotions (Llera &
Newman, 2014). This claim is based on numerous studies suggesting that worry, compared to
baseline or a nonworry period, creates and sustains negative emotions, and physiological arousal
(Llera & Newman, 2010). This aspect of the model is unique among other models of worry and GAD.

Considering the association between IU and higher levels of worry (Dugas & Robichaud, 2007),
a study found that during worry induction, participants with high levels of IU indicated lower high-
frequency heart rate variability (HRV) (Deschénes et al., 2016). In another study, it was found that in
general, people with GAD have lower HRV than healthy controls which indicates that these individuals
show more stress responses (Aldao & Mennin, 2012; Levine et al.,, 2016; Ottaviani et al., 2016; Seeley
et al., 2016). Also, trait worry is associated with higher heart rate and skin conductance and lower HRV
during sleep (Brosschot et al., 2007; Weise et al., 2013). A study which used daily worry reports and
morning cortisol level to examine the relationship between adolescents’ worry and the
Hypothalamic-Pituitary-Adrenal (HPA) axis activity and health symptoms, found that cortisol level
increased after days full of worry. However, the increase was seen only in females. This study showed
that worry increases the activity of the HPA axis (Arbel et al., 2017), which leads to the emergence of
stable physiological symptoms. These findings indicate that worry compared to baseline increases
physiological arousal, which is consistent with the second principle of the CAM.

In the subjective measurement of arousal caused by worry, similar results were achieved. In
a prospective study on the CAM, it was shown that worry and negative contrast are related to

negative emotionality. Meanwhile, in the same study, worry reduced the effect of negative
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emotional contrast (Crouch et al., 2017). It has also been found that worry is associated with
a concurrent and prolonged negative emotional state and predicts less contrast in negative
emotion during the next hour (Newman et al., 2016).

Worry Outcome Journal (WOJ) is a cognitive behavioral therapy for GAD that was developed to
target the untrue predictions specifically. In a study conducted by LaFreniere and Newman
(2019aq), it was revealed that individuals with GAD at the beginning of the treatment rated their
worry-related distress a moderate to high, which is consistent with the CAM representing that
worry has a high relationship with distress.

Studies mentioned above are consistent with the second principle of the CAM, and all agree that
worry creates and sustains emotional and physiological arousal. However, reviewing the other
types of Repetitive Negative Thinking (RNT) could help us to acquire a broad and transdiagnostic
point of view to the CAM. Rumination—one of the hallmark symptoms of MDD- is another form of
RNT, and it is a transdiagnostic factor in emotional disorders (McLaughlin & Nolen-Hoeksema,
2011). While rumination, individuals with MDD repetitively think about negatively valenced content
about past failures, current problems, and mood states (Davidson et al., 2002; Martin & Tesser,
1996). Rumination is a vulnerability factor in the development of MDD (Just & Alloy, 1997) and
exacerbating negative mood (Nolen-hoeksema & Morrow, 1993). Rumination and worry are similar
to each other in some respects. For example, Rumination is associated with a more extreme and
prolonged depressive mood (McLaughlin et al., 2007; Moberly & Watkins, 2008; Nolen-Hoeksema,
1991). Besides, it increases physiological arousal like systolic and diastolic blood pressure, heart
rate, and subjective distress compared to distraction (Ottaviani et al., 2011). Heightened negative
affect caused by rumination leads to reduced ability to engage in effective problem-solving and
maladaptive behaviors (McLaughlin et al., 2007; Nolen-Hoeksema et al., 2008).

Finally, individuals with MDD, similar to those with GAD, hold positive beliefs about rumination
(Papageorgiou & Wells, 2003; Watkins & Moulds, 2005; Watkins et al., 2005). Thus, it is essential to
review whether rumination, like worry, facilitates avoidance from emotional contrast and leads to the
maintenance of the disorder. A neuroimaging study showed that during worry and rumination, there
was prominent activity in the anterior cingulate cortex (ACC), left insula, bilateral dorsolateral prefrontal
cortex (DLPFC), right hippocampus and bilateral inferior temporal gyrus (ITG) in contrast to the neutral
state. Also, participants reported more unpleasant feelings during worry and rumination induction
compared with neutral thinking, which states that the presented words are associated with the activa-
tion of emotional networks. In both types of RNT, increased insula activity was observed in the present
study. This finding is in contrast to the findings of previous studies that have shown reduced insula
activity during worry condition compared to the neutral state. The function of the insula is the perception
of the feeling states (Craig, 2003; Critchley et al., 2004), and it is involved in the recall and generation of
emotions (Damasio et al., 2000). However, the results of the study show that the participants have
actively engaged in worry and rumination (Steinfurth et al., 2017). As shown in the study by Andreescu
et al. (2015), worry induction increases the functional association between the insula and orbitofrontal
cortex (the brain region that plays a role in anticipating the negative affective value of the future events).
In addition to neuroimaging studies, empirical studies also indicate that worry and rumination may have
shared underlying mechanisms that result in the maintenance of GAD and MDD, respectively.

Another finding of Kim and Newman’s study (Kim & Newman, 2016) was that compared to the
baseline state, in individuals with GAD and MDD, worry and rumination before exposing to negative
emotional film clips, decreased the chance of experiencing negative emotional contrast after
exposing to those film clips in both disorders, while relaxation has led to increased negative
emotional contrast.

Preliminary data suggest that emotion regulation mechanisms proposed by the CAM could apply
to rumination and MDD. To broaden our knowledge about CAM, it is important to investigate the

underlying mechanisms related to the development and maintenance of a range of emotional
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disorders from the perspective of the CAM. It has been demonstrated that individuals with
obsessive-compulsive disorder (OCD), social anxiety disorder, and Panic disorder have lower HRV
than healthy controls (Pittig et al., 2013). This finding could represent that contrast avoidance
tendencies may have a role in the etiology of the mentioned disorders. Consistent with the CAM,
a study demonstrated that worry is related to the hyperarousal symptoms of Post Traumatic Stress
Disorder (PTSD), and hypervigilance observed in PTSD eliminates danger through eliminating
uncertainty (Bardeen et al,, 2012). Again, uncertainty about experiencing negative emotional
contrast might explain this finding. Nonetheless, no study directly investigated the assumptions
of the CAM in the general category of emotional disorders.

3.3. People with GAD enjoy transient positive emotional states (positive emotional contrast)
Given that individuals with GAD avoid negative emotional contrasts, so the positive emotional state
for these people is undesirable. Therefore, they try to create and sustain a negative and lasting
emotional state. In this case, they will not be vulnerable to the negative emotional contrast experi-
ence because they are already in a negative emotional state. The purpose of traditional cognitive-
behavioral therapy is to reduce worry, which, due to the mentioned problem, faces difficulties in the
treatment of GAD. In other words, reducing worry for people with GAD means losing a protective
shield against possible future events (Llera & Newman, 2014). Based on the CAM, individuals with GAD
do not avoid all the positive emotions, and transient positive emotional states (for example, a relief
after a feared outcome) are pleasant for them (Llera & Newman, 2017). However, they prefer to
sustain a negative emotion in order to prevent getting caught by negative events.

Applied relaxation (AR; Ost, 1987) is introduced as an essential component of cognitive-
behavioral therapy for GAD (Chambless & Ollendick, 2001). AR is a coping strategy that helps
people to get relaxed and decrease anxiety response quickly. AR has shown efficacy in the
treatment of anxiety (Barlow et al., 1992; Bolognesi et al., 2014; Borkovec & Costello, 1993; Ost
& Breitholtz, 2000; Siev & Chambless, 2007). AR in some individuals, however, paradoxically
increases anxiety, which is referred to as relaxation induced anxiety (RIA) (Heide & Borkovec,
1983). RIA is defined as a sudden increase in anxiety, body tension, or anxious thoughts and
mental images while trying to be relaxed (Heide & Borkovec, 1983).

Kim and Newman (2019), considering the commonalities mentioned above of GAD and MDD,
investigated the negative contrast sensitivity as a mediator of the relationship between both
disorders and RIA. Results indicated that the negative contrast sensitivity construct fully mediated
the relationship between GAD and RIA and partially mediated the relationship between MDD and
RIA. They proposed that MDD may have an additional mediator and anhedonia, one of the hall-
mark symptoms of MDD, which characterizes with inability in feeling pleasure and decreased
interest in positive activities, could be this additional mediator. Anhedonia might exacerbate the
RIA by preventing feeling pleasure from relaxation. This finding is consistent with the principles of
the CAM that being in a transient positive/neutral emotional state leads to the emotional vulner-
ability of these individuals to the experiencing negative emotional contrast (Llera & Newman,
2014). Also, these findings indicate the role of negative contrast sensitivity in MDD.

Moreover, studies that have conducted so far demonstrated the RIA in individuals with panic
disorder (Cohen et al., 1985; Ley, 1988; Wells, 1990). It seems that negative contrast sensitivity
and RIA are transdiagnostic constructs and contribute to other disorders (Kim & Newman, 2019).
Thus, future studies could develop the CAM by transdiagnostic examination of contrast sensitivity
in emotional disorders.

The role of relaxation in anxiety and fear of losing control as potential reasons for RIA are similar to
the tenets of the CAM. Unlike the previous models that claimed worry decreases anxiety, the CAM
suggests that worry in individuals with anxiety increases negative emotion. These individuals prefer to
sustain heightened negative emotion as a protection against a sharp increase in negative affect. Like
what we see in RIA, the CAM proposes that being in a relaxed state increases the possibility of
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experiencing a sudden increase in negative emotions in facing a stressful event. Consequently, fear of
losing control causes anxious individuals to prefer feeling anxious over feeling relaxed during the
relaxation process (Kim & Newman, 2019; Llera & Newman, Llera & Newman, 2014).

In a study, Newman et al. (2018) showed that 80% of a GAD sample that received progressive and
applied relaxation as a part of their treatment, experienced moderate to high peaks in RIA. In another
study, which asked participants with GAD to reduce their negative emotional state by adaptive
methods, similar results were obtained. After experiencing a negative emotional state, these patients
experienced more distress (Newman et al., 2018). At a neutral level, during the worry reappraisal task,
individuals with GAD have indicated a higher relationship between the paraventricular nucleus (PVN)
and right amygdala than the nonanxious control group, suggesting that attempts to reduce their
worry, is a trigger to stress response (Andreescu et al., 2015). The finding which is consistent with
recent studies suggests that although worry may reduce the possibility of experiencing a negative
emotional contrast, it will increase the likelihood of experiencing a positive emotional contrast
(Newman et al.,, 2016; Llera & Newman, 2014; Kim & Newman, 2016).

Efforts of individuals with GAD in order to control worry is another essential aspect of GAD. For
example, these individuals use more cognitive and behavioral avoidance, safety behaviors, and
reassurance seeking strategies to control their worries than healthy controls. This finding could be
considered from the perspective of the CAM. It seems that these behaviors reduce the worry in
individuals with GAD in the short term, but this reduction makes them vulnerable to experiencing
a sharp increase in negative emotion. So, in order to escape experiencing negative emotional
contrast, they actively start to worry again (Llera & Newman, 2014). This could be a research
suggestion for future studies.

To sum up, the studies reviewed above provide considerable empirical support for the three
principles of CAM. Also, We reviewed studies that indicate the principles of the CAM, might apply to
disorders like MDD, OCD, and PTSD. These studies also indicate that CA tendencies could be applied
as a transdiagnostic construct in a range of emotional disorders, and there might be shared
mechanisms among these disorders. However, it should be noted that the application of one or
two principles to another disorder like MDD, does not mean that CAM can explain that disorder.
Besides, these principles are mainly proposed for GAD, and there is a need to develop principles
based on the CAM, which primarily addresses CA in other disorders or transdiagnostic mechanisms
that cut across anxiety and mood disorders. To the best of our knowledge, no study in the
literature has studied CAM directly in the context of anxiety and mood disorders. Fortunately,
research on this subject from the perspective of the CAM continues to develop, and future studies
will reveal the applicability of the model to the emotional disorders other than GAD.

4. Emotional factors related to the development of contrast avoidance tendencies

Some different factors are related to the development of CA tendencies. Here, we mainly focused
on the emotional vulnerability factors that may contribute to the pathologic process proposed by
the CAM. First, individuals with GAD are more sensitive to emotion than others (Rutter et al., 2019).
A study aimed to compare emotional sensitivity in individuals with GAD, social anxiety disorder,
and healthy controls showed that GAD participants have higher emotional sensitivity compared to
other diagnostic groups (Bui et al., 2017). So, it could be understood that they prefer to keep
a stable emotional state rather than experiencing ups and downs. Heightened emotional intensity
is another important emotional factor related to the development of emotional problems in GAD.
Heightened emotional intensity strongly associated with GAD (Mennin et al., 2009). However, it
could not lead to the development of psychopathology in itself, but increases the need for proper
emotion regulation strategies. Studies have shown that GAD has a unique and robust relationship
with emotional intensity and maladaptive emotion regulation strategies (Mennin et al., 2007).
Emotion dysregulation problems in individuals with GAD leads them to use maladaptive emotion
regulation strategies, such as worry. (Mennin et al., 2005). Therefore, emotional sensitivity, heigh-
tened emotional intensity, and maladaptive emotion regulation strategies might lead the
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individuals with GAD to experience negative emotional contrasts as extreme, aversive, and out of
control. Consequently, worry is reinforced because of preventing negative emotional contrasts.

Individuals with GAD have grater negative environmental experiences compared to individuals
with other emotional disorders (Nordahl et al.,, 2010). Adverse childhood experiences are asso-
ciated with high emotional reactivity (Glaser et al., 2006; Wichers et al., 2009). Emotional reactivity
is another factor related to the development of emotional disorders (Glaser et al., 2006) and
maybe CA tendencies (Newman et al., 2014). Individuals with GAD experience heightened emo-
tional reactivity in dealing with negative life events (Llera & Newman, 2014) and negative stimuli
(Fitzgerald et al., 2017). Worry develops in individuals who experience high levels of emotional
reactivity and have maladaptive efforts in dealing with these emotions (Newman et al.,, 2014;
Rothbart & Sheese, 2007). Emotional reactivity could be investigated in light of the EDM.

The EDM suggests that individuals with GAD have heightened emotional intensity, poor emotional
understanding, negative cognitive reaction to emotions, and maladaptive emotion regulation strate-
gies (Mennin et al., 2005). The EDM posits that worry develops in individuals with high levels of
emotional reactivity who have maladaptive attempts in coping with these emotional experiences
(Turk et al., 2005). A study on the children between 7 and 10 years old aimed to combine the EDM with
the CAM, revealed that high emotional reactivity and lower levels of attentional and emotional control
are related to worry symptoms (Gramszlo & Woodruff-Borden, 2015). This finding implicates that
worried children may experience emotion dysregulation problems as well. Besides, the CAM posits that
worry is used to avoid negative emotional contrasts, and individuals with higher levels of emotional
reactivity would have a greater probability of experiencing these aversive negative emotional shifts
(Newman & Llera, 2011). The results of the study indicate that level of excessive and uncontrollable
worry in children with emotionally reactive temperament was high (Gramszlo & Woodruff-Borden,
2015). Thus, emotional reactivity could be an essential vulnerability factor in the development of
maladaptive emotion regulation mechanisms such as creating and sustaining negative emotions
through worry. However, this field needs more research from new perspectives like the CAM.

Barlow’s triple vulnerabilities model (Barlow, 2002) suggests that the perceived lack of control
over the negative emotions and events is a transdiagnostic vulnerability factor in the development
of anxiety disorders. A meta-analysis showed that perceived control has a strong relationship with
trait anxiety, and it is mostly associated with GAD, among other anxiety disorders. Also, it was
found that individuals with GAD experience many uncontrollable worries, and they have a low level
of perceived control (Gallagher et al., 2014).

A study revealed that after controlling the neuroticism and extraversion, perceived lack of
control over emotions predicts GAD, but does not predict social anxiety disorder and MDD
(Brown & Naragon-Gainey, 2013). Also, the perceived lack of control over emotions is
a moderator of the relationship between the severity of GAD symptoms and neuroticism
(Bourgeois & Brown, 2015). Individuals with GAD actively recruit worry in order for obtaining
control over the emotions and prevention of experiencing negative emotional contrast
(LaFreniere & Newman, 2019b; Sandra J. S. J. Llera & Newman, 2014). From the perspective of
the CAM, perceived lack of control over negative events and aversive emotional experiences (such
as negative emotional contrast) may contribute to the development of GAD through leading
individuals with the disorder to use maladaptive strategies like worry. Llera and Newman (2017)
developed measures for assessing CA tendencies from two distinct perspectives, one uniquely
focusing on worry (Contrast avoidance questionnaire-Worry; CAQ-W) and the other assesses these
tendencies more broadly that could measure CA as a transdiagnostic construct (Contrast avoid-
ance questionnaire-General Emotion; CAQ-GE). In the CAQ-W, the first component is about gaining
control over the negative events and emotions by worry (Llera & Newman, 2017), so an important
research topic for future studies would be investigating the relationship between perceived lack of
control and principles of the CAM, as well.
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Emotional factors reviewed above indicate that problems in understanding and regulating
emotions, emotional sensitivity, emotional intensity, emotional reactivity, and perceived lack of
control in the literature have a crucial role in the development of psychopathology. The results
show that these emotional vulnerability factors may play a role in the development of CA
tendencies. However, few studies in the literature have directly investigated the association
between these emotional factors and the CAM. Thus, it is worthwhile to conduct studies to develop
the CAM and extend our knowledge about the etiology of emotional disorders.

5. Critiques on the CAM

Although principles of the CAM have been supported in empirical studies, addressing the model from
a critical point of view may help to enrich the model. Considering that the CAM is a new model in the
literature of anxiety and mood disorders, therefore limited critiques have been made about this
model. The main critique has been proposed by the Generalized Unsafety Theory of Stress (GUTS). This
theory (Brosschot et al., 2016) combines neurobiological and evolution-theoretical explanations for
the occurrence and maintenance of feeling uncertainty in neutral or safe conditions. According to the
GUTS, stress, and consequently, the anxiety response is the organism’s default response unless safety
is perceived. The GUTS suggests that the main question is “what mechanism causes the inhibition of
default stress response,” not “what causes the chronic stress response.”

The inability to detect safety signals in the environment and disinhibition of default stress
response is the main cause of chronic stress and anxiety. IU is a transdiagnostic construct and
contributes to the development and maintenance of anxiety disorders (Carleton et al., 2012)
and is related to the stress response (Greco & Roger, 2003). IU is an intrinsic feature of any
living organism. Unlike the previous knowledge about it, IU is not a thing that one obtains
during life, but it is learning the safety conditions that a person should obtain instead. Learning
models of chronic anxiety that specifically explain worry, generally assert that worry is main-
tained by certain positive outcomes for the individual such as inhibition of intense physiological
responses (Borkovec, 1994) or preventing sudden and negative emotional contrasts (Llera &
Newman, 2014).

The theory claims that we are shared with animals in a major part of physiological and
affective components of anxiety, and animals experience chronic stress and anxiety as similar
to humans (Mastorci et al., 2009). Besides, animal models of the disorders that seem to be
unique for humans have been proposed, such as social anxiety disorder (Toth & Neumann,
2013) and GAD (Lissek, 2012; Luyten et al.,, 2011). The first limitation of existing learning
models is that they all related to high-level cognitive processes that are unique for humans.
It is clear that high-level cognitive processes play a role in the exacerbation of worry or anxiety
and stress, but these cognitive processes fail to explain at least two basic aspects: first, often
spontaneous initiation of worry (Gilboa & Revelle, 1994; Killingsworth & Gilbert, 2010; Langlois
et al., 2000). Second, they are not able to explain the continuity or chronicity of worry and
anxiety responses. “It is, for example, difficult to understand how a profoundly negative
experience such as worry can be reinforced by the prevention of, or buffering of relative rare
feared situations, let alone why worry is maintained at all in the first place, in the absence of
feared situations” (Brosschot et al., 2016, p. 2).

Another critique on both EDM and CAM is that their primary focus is on the prediction of
pathological worry, and they do not make strong claims about the applicability of these predictions
to normal worry and non-GAD worry (Hallion et al., 2019).

The critiques mentioned above are not primarily for the CAM, and they apply other theoretical
models of worry and GAD. According to GUTS, other theoretical models proposed for anxiety
disorders such as IUM and EDM have the same deficits. To have sound explanations, these models
should consider the processes involved in anxiety responses, which are shared in living organisms,
along with high-level cognitive processes. Addressing such processes would help these models to
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explain spontaneous initiation of worry and the continuity or chronicity of worry and anxiety
responses (Brosschot et al., 2016).

The Extant models of worry and GAD have empirical support and have shown efficacy in the
treatment of GAD. However, these models have failed to explain the healthy and pathological level
of worry (Hallion et al., 2019). Explaining normal levels of worry may help researchers to find out
what mechanisms turn normal worry into a pathological level and what is the difference between
people with or without GAD.

6. Treatment based on the CAM

The lower efficiency of the cognitive therapy in GAD treatment in comparison with other disorders
(Brown et al.,, 1994; Hofmann & Smits, 2008), led the researchers to design more effective
therapies with emphasizing on the different aspects of the disorder. According to the results of
a meta-analysis, fewer studies involved finding an answer to the question that “which treatment
for GAD is better than others?” (Cuijpers et al., 2014). Based on pathological, neural and physio-
logical alterations in GAD while reacting to an emotional stimulus (Mochcovitch et al., 2014) and in
resting state (Etkin et al., 2009; Roy et al., 2013), a two-pronged approach to the treatment of the
disorder have been proposed.

In this treatment method, first by teaching relaxation, acceptance, and mindful awareness of
interoceptive states, individuals engage in relaxation, and the parasympathetic system becomes
dominant. Then, the sympathetic system is activated through exposures targeted to avoidance
from negative emotional contrasts. The combination of these two approaches could be the most
effective treatment method for GAD (Fonzo & Etkin, 2016). In other words, this method generates
a positive/neutral emotional state. Then exposure to negative emotional contrast takes place via
exposure to a feared outcome, which according to the CAM, this process is the main fear of individuals
with GAD (Newman & Llera, 2011). As has been suggested in M. G. Newman et al. (2018), the
treatment of negative contrast sensitivity could incorporate cognitive and behavioral interventions.
Cognitive modal might implement with modification of the patient’s fear of negative emotional
contrast and positive beliefs about worry/tension. Moreover, by the repeated implementation of
exposure to negative emotional contrast (that is, long AR exercises preceding negative imaginal
exposure), patients may desensitize to their aversion of sudden negative emotional contrasts.

The treatment method discussed above is primarily proposed for GAD. Investigating CA tenden-
cies in other disorders like MDD, or investigating the CAM as a transdiagnostic model could help
researchers to develop treatment methods which apply to a range of emotional disorders.
However, to develop a well-established treatment protocol, randomized clinical trials are needed
to be conducted to evaluate its efficacy.

7. Discussion

The primary purpose of the present study was to review the most recent empirical studies
regarding the CAM and to demonstrate that principles of the CAM, which developed for the GAD,
might apply to other emotional disorders. Thus, these principles were reviewed with an emphasis
on the transdiagnostic nature of CA tendencies. In some cases, we tried to note the findings that
could be explained from the perspective of the CAM. However, we noted that empirical studies are
required to support these explanations. One of the essential aspects of our study is that we
reviewed studies that critique the CAM. We also discussed the emotional factors that could be
related to the development of CA tendencies in a range of emotional disorders. Finally, treatment
based on the CAM was discussed. However, there were limited studies on this subject.

We started with an emphasis on the transdiagnostic nature of worry in emotional disorders and
burdens of generalized anxiety disorder on the individual. Further, we highlighted the importance
of detection, prevention, and treatment of GAD. In recent years, some cognitive-behavioral models
of the GAD have been proposed. However, there were some inconsistencies in the literature on the
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role of worry in the development and maintenance of GAD. That is, unlike the claim of previous
models, worry is related to increased and prolonged negative emotionality. Newman and Llera
(2011) attempted to explain these inconsistencies and find an answer to the questions concerning
positive beliefs about worry and actively using worry despite its emotional consequences and
proposed the CAM. We described the CAM and its theoretical bases and illustrated the pathological
process proposed by the CAM. Then, evidence supporting the principles of the CAM was reviewed.

For the first principle (The main fear in people with GAD is a sharp shift in negative emotions), data
from experimental studies indicate individuals with GAD have difficulty in experiencing negative
emotional contrast (Buff et al., 2016; Crouch et al., 2017; Ranney et al., 2018). These data also provide
preliminary evidence for the applicability of the CAM for MDD (Kim & Newman, 2016). Emotion
regulation problems in individuals with GAD may lead them to the active recruitment of worry as
an emotion regulation strategy to gain control over the emotions (Mennin et al., 2002, 2009).

In line with the second principle of the CAM (Worry creates and sustains negative emotion), data
have indicated that in terms of physiological measures like HRV, heart rate, skin conductance and
cortisol levels as an indicator of HPA axis activity, worry increases and sustains negative emotionality
(Aldao & Mennin, 2012; Arbel et al., 2017; Brosschot et al., 2007; Deschénes et al., 2016; Levine et al.,
2016; Seeley et al.,, 2016; Weise et al., 2013). Also, in self-report measures, the worry was related to
heightened negative affect (Newman et al., 2016). However, to provide support for the transdiagnos-
tic applicability of the CAM, we reviewed studies that investigate the activating effects of another
form of repetitive negative thinking. Results indicated that rumination like worry leads to heightened
negative emotionality and thereby facilitates the avoidance from negative emotional contrasts (Kim
& Newman, 2016). Also, lower HRV has been shown in obsessive-compulsive disorder, social anxiety
disorder, and panic disorder (Pittig et al., 2013). Results of a study showed that worry is strongly
related to the hyperarousal symptoms of PTSD, which contributes to the development and main-
tenance of PTSD (Bardeen et al., 2012). Future studies will show us whether there are shared under-
lying mechanisms among emotional disorders that could be explained by the CAM.

In the third principle (People with GAD enjoy transient positive emotional states), our review has
supported the notion that positive emotional states make individuals with GAD vulnerable to experi-
encing negative emotional contrast. Results indicate that negative contrast sensitivity is a mediator
of the relationship between RIA and GAD or MDD (Kim & Newman, 2019). It seems that relaxation
leads to less control over the emotions and events, and anxiety following relaxation is a way to obtain
such control. This phenomenon can be explained by the CAM, which was unclear in the literature of
anxiety. In addition, these results implicate that CA tendencies exist in disorders other than GAD,
which requires further study to support the contribution of these tendencies in emotional disorders.
Another support to the third principle of the CAM comes from neuroimaging studies, which demon-
strate reducing worry through worry reappraisal task, paradoxically, increases anxiety (Aldao &
Mennin, 2012). Behavioral avoidance, safety behaviors, and reassurance seeking strategies are the
ways to reduce the worry and frequently are observed in individuals with GAD (Beesdo-Baum et al.,
2012). However, the reason for such strategies might be explained via the CAM. Reduction in worry
following these strategies may make them vulnerable to the experience of negative emotional
contrast, and then they try to keep a steady emotional state by worry. The process proposed by
the CAM could reinforce this vicious cycle. However, no study has studied this subject since yet.

Many vulnerability factors are related to the development of CA tendencies; however, we limited our
study to some emotional factors. Results of our study indicated that emotional sensitivity and emotional
intensity are high in individuals with GAD and due to these emotional factors, they may experience
difficulty in experiencing emotional shifts especially shifts from positive/neutral states to negative one
(Mennin, 2004; Newman & Llera, 2011; Rutter et al,, 2019). Therefore, they actively use worry as an
emotion regulation strategy in order to avoid negative emotional contrast. Also, emotional reactivity
and the use of maladaptive copings are vulnerability factors in the development of worry (Glaser et al.,
2006). Emotionally reactive individuals with lower levels of attentional and emotional control are prone
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to the development of worry, and their preferred emotion regulation strategy may be creating and
sustaining negative affect since thereby, they feel more control over the emotions and events.

A line of research supports the claim that the worry is a way to gain control over the emotions,
and this could be a transdiagnostic process and cut-across among emotional disorders. Perceived
lack of control is a transdiagnostic construct that contributes to the development of anxiety
disorders (Bentley et al., 2013). Preliminary evidence indicates that the perceived lack of control
is an important construct that could be integrated into the CAM. The items of the first component
of CAQ-W (Worry to Avoid Negative Emotional Shifts) implicate the role of perceived lack of control
(Llera & Newman, 2017); however, studies are required to investigate the contribution of this
transdiagnostic construct in the CAM.

Nevertheless, there were some critiques on the CAM in the literature. The main critique on the
high-level cognitive models of worry, including the CAM, is that they fail to explain spontaneous
initiation of worry and continuity or chronicity of worry and anxiety responses (Brosschot et al,,
2016). Another critique was generally on the failure of both EDM and the CAM in predicting normal
worry. That is, these models could not apply to individuals without GAD who experience worry
(Hallion et al., 2019).

Based on the assumptions of the CAM, a treatment method was proposed, which consists of two
modals. In behavioral modal, individuals with GAD receive relaxation and acceptance and mindful
awareness of interoceptive state techniques before exposure to negative emotional contrasts. This
process should be implemented repeatedly to patients fully desensitize to aversion of the sudden
increase in negative emotions. In the cognitive modal, modification of patient’s fear of negative
emotional contrasts and positive beliefs about worry take place (Fonzo & Etkin, 2016; Newman &
Llera, 2011). However, there is a long way to develop a contrast avoidance-based treatment
protocol and confirm its efficacy.

Along with studies that have been reviewed above, some studies were in the literature that directly
investigated the CAM, and here, we try to demonstrate the latest findings on the CAM for the
motivation of research interest among researchers. In a study, firstly, 125 participants were categor-
ized into three groups of verbal worry, imagery-based worry and distraction. Then the participants
encountered social-evaluative stressors. The results supported the CAM, in which verbal worrying
about upcoming speech tasks in comparison to distraction leads to a greater increase in negative
affect, self-reported symptoms of somatic anxiety, and skin conductance. Another hypothesis of the
CAM is that worry compared to distraction, and neutral state or relaxation leads to a lower increase in
subsequent negative emotions; however, in this study, the hypothesis only was supported at self-
report measures. Also, it was found that there is no difference between verbal worrying and imagery-
based worrying in emotional response (Skodzik et al., 2016), which indicates that both types of worry
has the same function and may serve to avoid negative emotional contrasts.

LaFreniere and Newman (2018) examined the probabilistic learning by positive and negative
reinforcement on 166 individuals with GAD and 105 individuals without GAD. Results indicated
that there was no difference in probabilistic learning in negative and positive reinforcement
within the GAD group. Though, individuals with GAD learned more slowly and to a lesser degree
than those without GAD. Moreover, individuals with GAD had less accuracy at estimating prob-
abilities of desirable outcomes for both types of reinforcement. In short, this study has revealed
that one of the important probabilistic learning deficits of individuals with GAD is the under-
estimation of the probability of desirable outcomes (LaFreniere & Newman, 2018). This finding
could be explained from the perspective of the CAM. Making wrong predictions about probabil-
istic outcomes, serve to maintain worry because of its utility in CA. This means that learning the
true probabilities of future events reduces worry, and in turn, it will make individuals with GAD
vulnerable to experiencing a sudden increase in negative emotion (Llera & Newman, 2014,
LaFreniere & Newman, 2018).
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Findings of the other study confirm the ecological validity of underlying assumptions of the CAM
(Newman et al., 2019) which showed that longer duration of worry—regardless of GAD status—
predicted higher level of negative thoughts valence, an uncontrollable chain of thoughts and more
prolonged anxiety and arousal over the next hour. Also, in line with the underlying assumption of
the CAM, avoidance of a negative contrast in the thought valence was predicted by worry duration,
feeling keyed up, and uncontrollable chain of thoughts. On the other hand, worry duration,
concurrent arousal, and uncontrollable chain of thoughts increased the likelihood of experiencing
positive emotional contrast within the next hour (Newman et al., 2019).

According to deficit-based cognitive models (Hirsch & Mathews, 2012), pathological worry is
mainly maintained by deficits in cognitive control, especially in the context of negative emotional
information. Unlike the predictions of the deficit-based models, a study revealed that GAD is
associated with better cognitive control in the context of emotional distraction (Hallion et al,,
2019). Emotion regulation models of pathological worry predict that worry is recruited at least
semi-voluntary and usually as a means to decrease more aversive cognitive content (for example,
mental imagery; Borkovec et al., 2004) or prevention of more aversive emotional experiences such
as negative emotional contrasts (Mennin, 2004; Newman & Llera, 2011). The finding that worry is
related to better cognitive control may confirm the assertion of the CAM that individuals with GAD
use worry actively as an emotion regulation mechanism.

Limitations of the present study should be considered. The first and major limitation of our study
was that due to the limited studies on the CAM, we were not able to conduct a systematic review.
Other limitation concerns the underlying factors related to the principles of the CAM and the
development of CA tendencies. We mainly focused on the emotional factors, and in limited cases,
we reviewed physiological findings related to the CAM. Future studies could extend the CAM by
reviewing the contribution of other factors such as genetics, neurobiology, attachment styles,
parenting, environmental influences interpersonal problems.

Despite the mentioned limitations, our study demonstrated that CAM is an increasingly devel-
oping model. Also, we reviewed studies that indicate CAM could apply to emotional disorders other
than GAD. Besides, we pointed to the studies supporting and criticizing the CAM, which might
encourage the researchers to investigate the model from different aspects.

8. Conclusion

Since the presentation of the CAM by Newman and Llera (2011), studies have been conducted to
test the validity of this model both in the laboratory and in the natural environment. Although
these studies generally support the CAM, they are limited. Over recent years, studies tend to focus
on the underlying transdiagnostic factors which are shared in a range of psychological disorders,
especially emotional disorders. Some of the theoretical models, such as the metacognitive model
(Wells, 2010) and IUM (Dugas et al., 2004), initially were proposed for GAD, and later studies
revealed that these models could apply to other emotional disorders. It seems that the CAM will
follow the same path. However, much more empirical supports for the transdiagnostic nature of
the model are needed to draw such inferences. For example, longitudinal studies on different age
groups will show us the developmental pathway of CA tendencies. Moreover, tracking CA in the
early life regarding the temperament, attachment, parenting, and environmental influences is
another crucial subject in this field. It could provide a more coherent framework for understanding
the occurrence and maintenance of GAD syndrome.

On the other hand, to validate this model, it is necessary to conduct studies in healthy, sub-clinical
(at-risk) and clinical samples diagnosed with emotional disorders (with or without comorbid GAD) to
demonstrate that CA tendencies present in a range of emotional disorders. Moreover, comparing CA
tendencies among these three groups (by controlling the primary and secondary diagnosis), may help
us to draw inferences about the developmental course of emotional vulnerability related to the CAM
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and to show that these tendencies occur in a continuum as well. Such studies can be promising to
formulate a comprehensive theory of psychopathology underlying emotional disorders.

Also, two measures developed for investigating the CA tendencies (CAQ-W and CAQ-GE), have
excellent psychometric properties (Llera & Newman, 2017). However, no study has been conducted
to validate these measures in non-American cultures or to use these measures to investigate the
CAM. Since the measures of a model play an important role in accurately measuring its underlying
constructs, investigating the psychometric properties of these measures in different healthy and
clinical populations as well as in non-American cultures can provide evidence of model validation.
Maybe shortly, attempts to fill this research gap would make the model stronger.

Another essential issue in approving the pathology model is the development of protocols and
therapeutic manuals that can be used to change the pathological components of the model. If the
model proves that it can modify disorder symptoms through manipulating the main components
involved in the model, it has provided evidence to approve itself. Competitive models of the CAM in
the field of clinical and therapeutic evidence have had significant success. Therefore, another
research gap in this area that future research can focus on is to validate the model through
designing and developing treatment protocols focused on modifying the claimed components. In
addition, investigating the moderators, mediators, predictors, and mechanisms of change in the
CAM is another research suggestion for future studies.

All in all, we reviewed critiques that are proposed for the CAM and some of the other models of
worry and GAD. Nevertheless, critiques that are unique to the CAM and its components would be
more useful in improving the model. However, future studies, along with the criticizing principles of

the CAM, should consider the proposed critiques and try to find an answer to them.
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