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Using Multiple Contexts and Retrieval Cues in Exposure-Based Therapy to Prevent 

Relapse in Anxiety Disorders 
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Abstract 

Purpose of review: The benefits of exposure-based interventions for anxiety disorders are 

substantial but not stable for everyone, given that these interventions are often followed by 

relapse of symptoms. A body of research provides a background on how to add certain 

strategies in exposure-based therapy to prevent relapse in anxiety disorders. This review 

summarizes some of these strategies and provides clear-cut clinical implications. Recent 

findings: Studies that provide support for two types of strategies to prevent relapse have been 

reviewed: the use of multiple contexts and the use of retrieval cues. The use of multiple 

contexts reduces context and stimulus specificity of extinction learning during exposure, 

while the use of retrieval cues enhances memory (re-)consolidation and retrieval after 

exposure. Summary: The described strategies to enhance the accessibility and therefore the 

retrievability of exposure-based learning to prevent relapse in anxiety disorders, can be 

summarized as an advice to conduct exposure under variable conditions. This way, the 

generalizability of what is learned during exposure to the patients’ daily life after treatment 

improves. Therefore, adding these strategies in the course of exposure-based treatment of 

anxiety disorders seems beneficial. However, future replications and translational studies are 

needed to verify ecological validity.  

 

Keywords: Exposure, Inhibitory learning, Relapse prevention, Anxiety disorders  

 

Highlights 

 The use of multiple contexts reduces context and stimulus specificity of extinction. 

 The use of retrieval cues enhances memory retrieval of extinction learning. 

 Optimizing the generalizability of exposure-based extinction learning prevents relapse. 
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Introduction 

Anxiety disorders are a major concern of mental health given that the worldwide lifetime 

prevalence estimates of anxiety disorders are 4.8-31.0% (Kessler et al., 2007). In addition to 

being one of the most prevalent mental health problems, anxiety disorders are also among the 

most chronic (Barlow, 2004). Depending on the type of anxiety disorder, remission rates vary 

around 50% post-treatment and around 55% at follow-up (Springer, Levy, Tolin, 2018). 

Unfortunately, remission from an anxiety disorder does not mean that an individual will 

remain well, given that relapse of symptoms is frequent and characteristic of anxiety disorders 

(Bruce et al., 2005). 

It is assumed that avoidance behaviors that prevent the extinction of fear, play an 

important role in the maintenance and recurrence of anxiety disorders. Therefore, exposure-

based therapy for anxiety disorders aims to target these maladaptive avoidance behaviors, 

which allows extinction learning to take place. In the past few years, different strategies to 

optimize the generalizability of this exposure-based extinction learning have been proposed 

(f.e. Craske et al., 2008; 2014). Recent findings on the effect of two of these strategies, 

namely the use of multiple contexts and retrieval cues, will be summarized in this article, 

followed by implications for the treatment of anxiety disorders in clinical practice.  

In the process of extinction, one can distinguish context and cues. A context is broadly 

defined as the set of circumstances around an aversive event (or unconditioned stimulus: US), 

and can to a certain extent be separated from cues (or conditioned stimuli: CS) that are 

considered signals for aversive events. Contexts can be external (e.g., places and times), 

internal (e.g., physiological or psychological states) or interpersonal (e.g., social and cultural 

contexts) (Maren, Luan Phan, Liberzon, 2013). During extinction, these cues (CS) are 

repeatedly presented in the absence of the aversive event (US). This is found to be a powerful 
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way to reduce fear and avoidance behavior in a laboratory setting. Note that these cues (CS) 

may occur in different contexts and may therefore also be referred to as contextual cues. 

To be able to extinguish fear in a clinical setting, Wolpe (1958) developed an early 

method of exposure called systematic desensitization, which is derived from the laboratory 

model of extinction learning. Based on systematic desensitization, different forms of exposure 

have been developed over the years, which are described in Box 1. All forms of exposure aim 

to target the maladaptive avoidance behaviors of the patient by asking a patient to repeatedly 

and systematically approach, instead of avoid, the stimuli that elicit fear in different contexts. 

During these approaches, the patient is repeatedly exposed to contextual cues (CS) in the 

absence of the aversive event(s) (US). 

Box 1 here. 

Nowadays, most psychotherapies for anxiety disorders share exposure techniques as 

their main ingredient. These exposure-based interventions are generally effective in the 

treatment of anxiety disorders, considering a success rate around 50% post-treatment and 

around 55% at follow-up in both children and adolescents (Rapee, Schniering, & Hudson, 

2009) as well as in adults (Loerinc, et al., 2015; Springer, Levy, Tolin, 2018). 

The ‘emotional processing’ theory (EPT) provides a possible explanation for the 

positive effects of exposure-based interventions in treating anxiety disorders (Foa & Kozak, 

1986; Foa & McNally, 1996; Rachman, 1980). In the development of this theory, two lines of 

basic science research are reflected. The first line includes research focusing on extinction 

learning, since - as described above - the extinction of conditioned fear for contextual cues 

can be viewed as a laboratory analogue of exposure (Mineka, 1985). The second line concerns 

research focusing on learning and memory, since what is learned in treatment needs to be 

remembered once therapy is finished. 
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Based on these two lines, the EPT proposes that reduction of fear throughout treatment 

by means of habituation is reflective of ‘corrective’ learning and essential to the therapeutic 

outcome. ‘Corrective’ meaning that the original CS-US association (e.g., CS: dog, US: bite) 

learned during fear acquisition is erased during extinction of the fear response (or conditioned 

response: CR). This corrective learning occurs after activation of a ‘fear structure’ and 

integration of information that is incompatible with this fear structure. This results in the 

development of a non-fear structure that replaces (Foa & Kozak, 1986) or competes with (Foa 

& McNally, 1996) the original structure. The fear structure is a set of propositions about a 

stimulus (e.g., dog), response (e.g., screaming), and their meaning (the aversive event, e.g., “it 

will bite me to death”) that are stored in memory. The EPT proposes that habituation within 

and between exposure sessions reflects that the patient integrated the incompatible 

information (e.g., “this dog doesn’t bite”). 

However, Craske and colleagues (2008; 2013) found that habituation within sessions 

and between sessions does not always seem to be the best predictor of treatment outcome and 

success. Therefore, it has been argued that inhibitory learning - instead of ‘corrective’ 

learning - is central to extinction of fear, and thus to exposure (Bouton, 1993; Craske et al., 

2008; 2014; Miller, & Matzel, 1988). In this inhibitory learning model, disconfirming 

expectancies regarding the likelihood of the occurrence of the aversive event(s) (US) are 

believed to be essential to the therapeutic outcome (Craske, Treanor, Conway, Zbozined, & 

Vervliet, 2014). Extinction is assumed to follow from a mismatch between the expectancy of 

an aversive event and the absence of its occurrence (Rescorla & Wagner, 1972), or from the 

perception of a negative change in the rate at which the aversive event is associated with the 

contextual cues (CS) (Gallistel & Gibbon, 2000). By repeatedly experiencing that the aversive 

event does not occur as expected, or at least not as often as expected, the patients’ erroneous 

expectancies are disconfirmed. This continued disconfirmation leads to the extinction of fear 
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and provides the patient with an opportunity to learn more adaptive responses to the 

contextual cues.  

Unfortunately, the benefits of exposure-based interventions are not stable for 

everyone, given that about 40% demonstrate a relapse of symptoms after exposure-based 

treatment of anxiety (Craske & Mystkowski, 2006; Ginsburg et al., 2014). One of the studies 

on the long-term effects of psychological treatment of anxiety disorders was conducted by 

Fava, Zielezny, Savron and Grandi (1995). In this study, many participants who were 

classified as treatment responders still had some residual avoidance after treatment. Among 

these, two-thirds relapsed within five years. This finding - that the presence of residual 

avoidance at the end of behavioral treatment is associated with relapse over time – has been 

replicated in later studies (e.g., Dow et al., 2007). Moreover, more residual avoidance at the 

end of behavioral treatment is associated with a shorter time to relapse compared to those with 

less residual avoidance at the end of treatment (White et al., 2013). In order to prevent relapse 

of symptoms, this tendency to engage in avoidant coping strategies needs to be addressed in 

therapy. Given that exposure targets these avoidance behaviors, optimizing exposure 

techniques might reduce relapse after exposure-based interventions of anxiety disorders.   

In the inhibitory learning model it is recognized that inhibitory learning is subject to 

influences such as context and time (Craske et al, 2008). The model distinguishes three 

contexts: the pre-exposure context of onset (A), the exposure context (A or B), and the post-

exposure context (A or B or C). Inhibitory learning in these contexts means that the original 

CS-US association learned during fear conditioning (in context A) is not erased during 

extinction (in context A or B), but is left intact while a new CS-noUS association develops 

next to it. In this way, extinction is a process in which the CS acquires two meanings: the 

original excitatory meaning (CS-US: dog - will bite me) as well as a new inhibitory meaning 

(CS-noUS: dog - will not bite me). In this inhibitory learning model of exposure it is not 
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necessarily the level of fear reduction throughout exposure that is considered as an index of 

learning, but the strength of the associations after exposure (in context A or B or C) (Bouton, 

2002). This is also shown in Figure 1. 

Figure 1 here. 

As mentioned above, context is one of the factors that determines whether the original 

excitatory association or the new inhibitory association is activated after exposure (Bouton, 

1993). Therefore, strategies that enhance the strength of the inhibitory association (CS-noUS) 

in various contexts could possibly prevent the return of fear and therefore relapse of 

symptoms after exposure-based interventions. Suggestions on which strategies could be used 

to strengthen the inhibitory association have already been proposed by Craske and colleagues 

(2008; 2014). One of the described approaches suggests conducting exposure in multiple 

contexts (A and B and C), especially when the feared stimulus is likely to be encountered 

again once treatment is over (Craske et al., 2008). Another approach to enhance the strength 

of the acquired inhibitory association is to provide a ‘bridge’ from the exposure context to 

contexts likely to be encountered after treatment. One such bridge is the use of retrieval cues 

(of the CS-noUS association) during exposure, that can be used in other contexts once 

treatment has finished (Bouton, Garcia-Gutierrez, Zilski, & Woody, 2006). Recent findings 

on the effect of the use of multiple contexts and retrieval cues in attenuating return of fear 

after exposure will be the focus of this article, followed by clinical implications for the 

exposure-based treatment of anxiety disorders as illustrated by the descriptive case example 

of Anna. 

Anna was bitten by a large black dog at the age of fifteen. Subsequently, she became 

fearful of dogs and avoided dogs where- and whenever possible. Anna’s therapist 

helped Anna to repeatedly expose herself to dogs in six sessions. If the six treatment 

sessions for Anna’s dog phobia took place in the therapists office only, then Anna may 
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not fear a dog in the therapists office (safe context: inhibitory meaning of the CS 

activated). But, she may still fear a dog when encountering one in the park (unsafe 

context: excitatory meaning of the CS activated) (Maren, Phan, & Liberzon, 2013). As 

pictured in Figure 1, the inhibitory meaning of the CS does not tend to generalize to 

contexts that differ from the context of exposure. This implies that if Anna acquired 

her dog phobia in the park (pre-exposure context of onset A), and is only exposed to 

dogs in the therapists office during treatment (exposure context B), she might not fear 

dogs in the therapist office after treatment (same post-exposure context B), but might 

still fear dogs when encountering one in the park (different [old] post-exposure 

context A) or that are held as pets at home (different [new] post-exposure context C).  

 

Mechanisms of Relapse in Anxiety Disorders after Exposure-Based Interventions 

As an explanation of the high number of relapses after exposure-based treatment of 

anxiety disorders, Bouton (2002) described four mechanisms of return of fear after extinction. 

And although relapse can be caused by more than these four mechanisms, their description 

has inspired researchers to discover ways to prevent relapse by optimizing exposure 

techniques. The first relapse mechanism as described by Bouton (2002) is spontaneous 

recovery, meaning that the strength of the CR (fear) increases again with the passing of time 

after the end of extinction.  

Second, recovery of the CR can occur when the context changes after extinction. This 

context renewal effect can take various forms and is observed when people have acquired 

certain behaviors in one context (A), learn new behaviors in a different context like therapy 

(B), then return to the original context of conditioning (A) (ABA renewal) (Neumann & 

Longbottom, 2007; Vansteenwegen et al., 2005). To a lesser extent, context renewal is also 

observed when people turn to a new context (C) that differs from both the context of 
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conditioning (A) and the context of extinction (B) (ABC renewal) (Effting & Kindt, 2007). 

Another kind of context renewal, that has been found in rodents but remains to be studied in 

humans, occurs when a new context (B) is encountered that differs from the context in which 

both conditioning (A) and extinction (A) took place (AAB renewal) (Thomas, Larsen, & 

Ayres, 2003). In other words, the extinguished response (no fear) learned during exposure 

does not easily generalize to other contexts than the context in which the exposure took place, 

while - perhaps for evolutionary reasons - the conditioned response (fear) does generalize 

easily to new contexts (Bouton, 1994).  

A third mechanism of relapse as described by Bouton (2002) is reinstatement of the 

CR, when people are exposed to an unpaired US (bite) after extinction (Van Damme, 

Crombez, Hermans, Koster, & Eccleston, 2006). This implies that the occurrence of an 

adverse event (bite) following exposure may lead to a return of fear for the previously feared 

stimulus (dog) even though this bite was not of a dog. 

A fourth and final mechanism is rapid reacquisition of the CR when the CS (dog) is 

paired with a US (e.g., bite) again after extinction. In case of dog phobia, this may occur 

when the patient experiences an adverse event with a dog after treatment, like a bite or other 

incident.  

In sum, to prevent relapse of anxiety symptoms after treatment, therapists using 

exposure techniques need to anticipate on all four described mechanisms of fear recovery. In 

line with this, recent studies investigated ways to prevent these mechanisms of relapse in 

different conditioning paradigms, to inform us about clinical implications for exposure-based 

interventions. Although most of these studies focused on preventing fear renewal, we will also 

review studies on the other mechanisms of relapse wherever applicable. Following every 

paragraph, we summarize the clinical implications we can derive from these findings for the 

treatment of anxiety disorders. To illustrate these implications, we refer to a case example of 
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phobic fear, although the same principles apply to other anxiety disorders like panic disorder, 

generalized anxiety disorder and social anxiety disorder. Regarding these insights we can 

provide therapists with evidence-based recommendations for enhancing the maintenance of 

the benefits of exposure and preventing relapse after successful treatment. 

Luckily, Anna’s therapist conducted the first three treatment sessions in his office, and 

the second three sessions in a park. After these six sessions, Anna was able to be 

around dogs with minimal discomfort and she no longer avoided them. Both Anna and 

her therapist regarded this treatment outcome as a success and decided that no further 

therapy was necessary. A year later, Anna experienced some moments of fear again 

when walking in a different park, and her tendency to avoid dogs was renewed. As a 

consequence, Anna experienced a relapse of her dog phobia. Anna’s fear of dogs may 

have extinguished through exposures to dogs in the park near the therapist’s office, 

but may have reemerged when she entered a different park (renewal). Anna’s fear may 

also have reemerged after not seeing dogs for a while (spontaneous recovery). Or 

Anna’s fear of dogs may have reemerged after she experienced a bite of another 

animal like a cat (reinstatement). Finally, Anna’s fear may have reemerged after 

another adverse event with a dog other than a bite, for example a dog peeing over her 

shoes (rapid reacquisition). As seen in Anna, return of fear – and therefore relapse of 

her dog phobia - results from a failure to activate the inhibitory meaning of the CS in 

a different context than the exposure context (AAB, ABA, or ABC renewal). 
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Preventing Relapse in Anxiety Disorders after Exposure-Based Interventions 

 

Using Multiple Contexts 

 Bouton (1993) proposed that the context of the CS determines whether the 

excitatory (bite) or inhibitory meaning (no bite) of the CS (dog) is activated after exposure. 

The exposure context can be divided into four domains. The first one includes (1) the 

exposure stimuli themselves (i.e., the specific situations and stimuli that patients confront; 

e.g., exposure to multiple spiders). The following three context domains are the ones 

described previously (Maren, Phan, Liberzon, 2013), (2) the external environment (i.e., the 

surroundings in which exposure occurs; e.g., exposure to multiple spiders outdoors and 

indoors), (3) the internal environment (i.e., the physiological or psychological states of the 

patients during exposure; e.g., exposure to multiple spiders after drinking coffee versus after 

drinking water), and (4) the interpersonal environment (i.e., the surrounding people or culture 

in which exposure occurs; e.g., exposure to multiple spiders alone versus with a therapist) 

(Jacoby & Abramowitz, 2016). 

 Context of exposure stimuli. Given that what is learned during exposure does not 

easily generalize while conditioned fear does generalize easily, it is expected that patients 

who receive all exposure sessions with the same exposure stimulus (e.g., the same dog) show 

failed generalization of inhibitory learning when they are confronted with a novel stimulus 

(e.g., a different dog). This is especially salient since patients with anxiety disorders show 

deficits in inhibitory learning (Duits et al., 2015). Change in the stimulus after extinction has 

indeed been found to cause return of fear in a human conditioning paradigm (Vervliet, 

Vansteenwegen, Baeyens, Hermans, & Helen, 2005). A first clinical study on this subject 

found that conducting exposure using four spiders of different size, appearance and quickness, 

compared to exposure using a single spider, resulted in similar improvements in the short-
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term, yet less return of fear three weeks later (Rowe & Craske, 1998). Another study of 

contamination anxiety, however, showed trends regarding less return of fear only (Kircanski 

et al., 2012). A more recent study on the use of multiple virtual reality stimuli (four different 

virtual spiders instead of a single virtual spider) has been found to reduce short and long term 

return of fear (Shiban, Schelhorn, Pauli, & Muhlberger, 2015). 

 In the context of treating Anna’s dog phobia, different approaches may be helpful to 

enhance generalizability of what she learns during exposure. For instance, practicing 

handling different dogs who may all react differently. These dogs can be different in 

size, color, level of activity and training, while their reactions can differ in 

predictability. As a therapist, consider to let Anna decide on forehand to approach 

every fifth dog she encounters: regardless of how friendly or threatening it comes 

across. 

 External contexts. Recent animal and human conditioning studies found the use of 

different surroundings to attenuate fear renewal in both ABA designs (Balooch & Neumann, 

2011) and ABC designs (Balooch, Neumann, & Boschen, 2012; Bustamante, Uengoer, 

Thorwart, & Lachnit, 2016; Gunther, Denniston, & Miller, 1998). However, Gunther et al. 

(1998) showed that extinction in multiple contexts failed to reduce fear renewal when fear 

conditioning had occurred in the same number of contexts. This implies that the number of 

exposure contexts should exceed the number of contexts in which the fear is acquired. 

However, no human studies have evaluated the number of exposure trials or contexts needed 

to offset spontaneous recovery, renewal or reinstatement. In addition, although the context of 

onset (acquisition) might be clear in a laboratory setting, it is often hard for individuals to 

recollect the context of initial fear conditioning in real life settings. 

 Although two other conditioning studies in humans failed to find that the use of 

multiple external contexts attenuates fear renewal (Bouton, Garcia-Guttierez, Zilski, & 
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Moody, 2006; Neumann, Lipp, & Cory, 2007), positive results have been found in studies 

resembling clinical practice. For example, exposure conducted in multiple real-life contexts 

(different locations within the university campus), reduced both short-term and long-term fear 

of spiders (Bandarian-Balooch, Neumann, & Boschen, 2015). Treatment of spider phobia 

using virtual reality exposure in which spider-phobic participants were exposed to spiders in 

multiple contexts (different rooms) was more effective in reducing return of fear than 

exposure to spiders in a single context (same room) (Shiban, Pauli, & Muhlberger, 2013). 

However, this effect of exposure in multiple virtual contexts was only evident on the short-

term, but not on the long term (Dunsmoor, Ahs, Zielinski, & LaBar, 2014; Shiban, Schelhorn, 

Pauli, & Muhlberger, 2015; Vansteenwegen et al., 2007). The effect on the short term was 

stronger for reinstatement of fear than fear renewal, and the absence of an effect on the long 

term implies that the use of multiple virtual contexts may not prevent spontaneous recovery.  

So, the reducing effect of exposure on return of fear partially depends on the degree of 

context similarity between the context of onset (A), the context in which the exposure is 

conducted (A or B), and the contexts encountered thereafter (A or B or C). Therefore, 

exposure conducted in multiple contexts may have a stronger reducing effect on return of fear 

when the exposure (i.e., extinction) contexts are more similar to the contexts likely to be 

encountered after treatment (AAB or ABB) than when they are different (ABA or ABC). In 

line with this, an animal conditioning study varying odor and location showed that fear 

renewal can be attenuated by making the extinction context resemble the acquisition context 

(AAB) (Thomas, Larsen, & Ayres, 2003). In addition, a human conditioning study varying 

the lightning level showed that fear renewal was completely abolished when multiple 

extinction contexts that were similar to the test context were combined (ABB) (Balooch & 

Neumann, 2011). Thus, not only the use of multiple external contexts that are dissimilar to the 

context of onset (ABA or ABC), but also multiple external contexts that are similar to either 
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the context of onset (AAB) or the context most likely to be encountered after treatment (ABB) 

seem to be effective in reducing fear renewal. However, as mentioned before, it is often hard 

for individuals to recollect the context of initial fear acquisition in real life settings.  

During treatment, Anna and her therapist should use multiple external contexts in 

which places and times are varied. For Anna, this implies practicing handling dogs in 

small and big parks, during quiet and busy hours, during daytime and possibly also 

night time (with parental supervision), in her own neighbourhood and possibly also in 

unknown parts of town (with parental supervision), in open and more grown areas of 

the parks. For the therapist, this implies integrating contexts into treatment that 

resemble the context(s) in which Anna thinks she acquired her dog phobia, as well as 

contexts that she is likely to encounter once the therapy is over. In the case of Anna, 

who has been bitten by a large black dog at the age of fifteen, this means she will need 

to practice with a similar dog. Also, she knows that a family in her neighbourhood has 

a black dog, which makes her nervous for the yearly neighbourhood BBQ. She is 

encouraged to also practice with this particular dog. 

Internal contexts. In 1991, Bouton and Swartzentruber already proposed that when 

the context changes, fear responding often restores. They described these contexts not only as 

external, but also as internal physical or psychological states, like arousal or mood. Arousal 

can be induced by giving caffeine to participants. It is hypothesized that fear is more likely to 

return in a dissimilar level of arousal. In line with this, it has been found that spider-phobic 

participants experiencing incongruent arousal states during treatment and follow-up (only 

caffeine intake during either treatment or follow-up), showed greater return of fear than those 

experiencing congruent states of arousal (caffeine intake during both treatment and follow-up 

or no caffeine intake during both) (Mystkowski, Mineka, Vernon, & Zinbarg, 2003). This 
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state dependent learning phenomenon as first described by Girden and Culler (1937) can thus 

be applied to inhibitory learning, and therefore to exposure as well.  

In the context of exposure, learning may also take place state-dependently, and it may 

require a large variability in levels of arousal during exposure exercises. Although one study 

failed to find this (Meuret, Siedel, Rosenfield, Hofmann, & Rosenfield, 2012), other studies 

have found that variability in subjective fear during exposure predicted lower subjective fear 

levels at follow up in a group of patients with fear of public speaking (Culver, Stoyanova, & 

Craske, 2012) and contamination (Kircanski et al., 2012). Thus, patients who learned to 

tolerate varying levels of fear-induced arousal during exposure showed better long-term 

treatment outcomes compared to patients who learned to tolerate just one level of fear arousal.  

In the course of treating Anna, we suggest the use of multiple internal contexts in 

which physiological and psychological states are varied. For Anna, this implies 

practicing handling dogs before and after caffeine intake, like coffee, tea, soda or dark 

chocolate. As a therapist, it is important to explain to Anna why practicing both before 

and after caffeine intake is important, because caffeine intake increases arousal and 

could possibly cause unwanted physical sensations like a racing heart or dizziness. 

Practicing before, in and just after this physical state will help Anna to realise that 

unregarding her physical state or level of arousal, dogs don’t bite. However, it is 

important that exposure before and after caffeine intake is only conducted when 

consent is obtained from both Anna and her parents. In addition, it is especially 

relevant to help Anna tolerate not only varying levels of caffeine-induced arousal, but 

also varying levels of fear and fear-induced arousal during treatment. Regarding 

practicing by herself, the therapist will explain to Anna that she needs to practice in 

different emotional states. For instance, she is encouraged to do her exposures despite 

feeling tired, down or irritated. It is helpful to plan the exposure tasks and have Anna 
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conduct them irrespective of her emotional state. Otherwise, Anna may only do 

exposure when feeling “strong enough”. Then, she may not learn that she can also 

handle the situation when feeling tired, down or irritated, and the chances of relapse 

may increase. 

Interpersonal contexts. As described before, conditioned safety does not easily 

generalize while conditioned fear does generalize easily. It is therefore expected that patients 

who receive all exposure sessions within the same social context (e.g., the same therapist), 

show failed generalization of inhibitory learning when they are confronted with a new social 

context (e.g., another therapist or no therapist at all). Change in the therapist presence during 

or after exposure has indeed been found to cause return of fear in a clinical analogue study 

with spider-phobic participants (Mystkowski, Craske, & Echiverri, 2002). Varying not only 

the presence of a therapist but also varying different therapists over the course of the 

treatment might thus have beneficial effects on the outcome of exposure. 

Considering the overall course of therapy, we suggest to let Anna practice with 

different therapists and by herself with no therapist present at all. In addition to 

varying the interpersonal context, we suggest varying the sociocultural context in 

which she practices, and also taking into account social and cultural reality of her 

daily life. For Anna, adding social and cultural diversity to her exercises implies 

practicing in different neighborhoods, in school and outside of school, and with dogs 

from families from different cultures. Taking into account the social and cultural 

context, a therapist will look for exercises that are relevant and appropriate for the 

patient. One patient may want to be able to have a dog as a pet in her house, while for 

other patients it may be enough to tolerate dogs in a park. Moreover, only contexts in 

which fear is disproportional are appropriate for exposure exercises. For example, 

practicing in a dangerous neighborhood, in a hostile school environment or with an 
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aggressive dog that is known to bite often, are no good exposure exercise options. As a 

therapist, one should always aim for minimizing objective health and safety risks when 

practicing with a patient. It may be helpful to get information about what is socially 

and culturally appropriate in the context of the patient, either by asking the patient or 

by having the patient and the family gain information from important others about the 

safety of certain parks, neighborhoods, schools or dogs. In Anna’s case, this means 

that she decides to practice walking in a park in some neighborhoods only at daytime 

and not during nighttime, like others of her peer group.  

In sum, it is advised to conduct exposure in multiple contexts that are in some ways 

similar and in some ways dissimilar to the context of onset and the contexts likely to be 

encountered after treatment (A and B and C). It seems recommendable to conduct exposure 

outdoors and indoors, in familiar and unfamiliar places and at varying times and days. In 

addition, using different stimuli to induce various levels of arousal seems to be beneficial. 

And possibly most importantly: let the patient practice together with a therapist and alone, 

considering that the therapist will not be there anymore once the treatment has finished 

(Craske, Treanor, Conway, Zbozined, & Vervliet, 2014).  

 

Using Retrieval Cues 

 Bouton (1993) suggested that return of fear may also be due to a failure to retrieve a 

memory of extinction. So when returning to the fear conditioning context, the patient recalls a 

memory of conditioning, not of extinction, and reacts accordingly (i.e., shows the CR: fear). 

The more contexts that are used in exposure, the more diverse the conditions under which 

inhibitory learning takes place. These more diverse conditions generate a greater number of 

retrieval cues, which trigger memories of the extinction that occurred during exposure. By this 

means, retrieval cues function as a bridge from the exposure context to the contexts likely to 
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be encountered once treatment has finished, which improves the generalizability of inhibitory 

learning (Jacoby & Abramowitz, 2016). Like contexts, retrieval cues can be divided in 

external and internal cues.  

External retrieval cues. The described bridge from the exposure context to other 

contexts can be provided by instructing patients to wear a retrieval cue (e.g., a bracelet or 

necklace) during (for (re-)consolidation) and after exposure therapy (for retrieval). Although 

such external retrieval cues seem to be able to attenuate fear renewal in some human 

conditioning studies (Dibbets, Havermans, & Arntz, 2008; Vansteenwegen et al., 2006) 

especially when positive retrieval cues like a smiley are used (Dibbets & Maes, 2011), other 

studies found only a weak effect of the use of retrieval cues upon fear renewal reduction using 

a similar conditioning paradigm (Culver, Stoyanova, & Craske, 2011). In addition, in clinical 

analogue studies in which patients with spider phobia or public speaking fear wore a retrieval 

cue during exposure therapy and thereafter at home until follow-up, no effect of these cues on 

fear renewal was found (Dibbets, Moor, & Voncken, 2013; Laborda et al. 2016). However, a 

recent clinical analogue study showed that retrieval cues failed to reduce renewal, but were 

able to reduce spontaneous recovery in participants with fear of public speaking (Shin, & 

Newman, 2017). Interestingly, the reducing effect of these retrieval cues on spontaneous 

recovery was stronger when cues reminded the participants of feeling anxious during 

exposure instead of when cues reminded participants of feeling comfortable. In sum, external 

retrieval cues like reminder objects seem to have only limited effect on reducing fear renewal 

after exposure-based interventions, although they may have a reducing effect on spontaneous 

recovery of fear. 

 Internal retrieval cues. A second and possibly more effective retrieval cue can be 

provided by instructing patients to actively recall the exposure contexts when encountering an 

anxiety provoking situation after treatment. A clinical analogue study evaluating the role of 
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mental rehearsal of the therapy context on return of fear found that participants with spider 

phobia who mentally rehearsed the treatment context before encountering the phobic stimulus 

(spider) in a different context after treatment, showed less return of fear than those who did 

not rehearse the treatment context (Mystkowski, Craske, Echiverri, & Labus, 2006). The same 

was found in a study evaluating the effect of mentally rehearsed retrieval cues on dental 

phobia (Elsesser, Wannemuller, Lohrmann, Johren, & Sartory, 2013). However, a more recent 

study failed to replicate this effect for fear of public speaking (Laborda et al., 2016).  

These findings suggest that internal retrieval cues (e.g., mentally rehearsing the 

treatment context) have a more robust effect on reducing fear renewal than external retrieval 

cues (e.g., objects to remind one of what is learned in the treatment context). In addition, 

mentally rehearsing the exposure context may have more practical value than reminder 

objects, since the CS might be encountered at times after treatment when the reminder object 

is not available (Mystkowski & Mineka, 2007). Moreover, a risk of retrieval cues is that they 

may acquire an inhibitory value and become a safety signal or safety behavior (Dibbets, 

Havermans, & Arntz, 2008).  

Safety behavior is the use of avoidance during exposure, which enhances feelings of 

safety in the presence of perceived threat (Salkovskis, 1991). However, when a patient 

engages in safety behavior, the absence of the feared outcome will be falsely attributed to this 

safety behavior. In other words, it could be argued that safety behavior prevents an individual 

from gaining realistic information that contradicts their existing beliefs about the feared 

situation or object (Hedtke, Kendall, & Tiwari, 2009). Although patients who use safety 

behaviors during exposure will experience less fear, their erroneous fear beliefs will not be 

disconfirmed. Their threat beliefs are preserved, which causes fear to return later on 

(Meulders, van Daele, Volders, & Vlaeyen, 2016). 
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Retrieval cues differ from safety signals in that they inform the patient about the CS-

noUS association, whereas safety signals directly inform the patient about the nonoccurrence 

of the US. This is an unfavorable outcome, as it is counterproductive to the effect of exposure 

to create dependence on safety signals or behaviors. In fact, breaking dependence on safety 

signals is often a primary goal of exposure-based treatment, given that safety signals and 

behaviors can be maladaptive in the long term by prolonging anxiety and fear of 

nonthreatening situations (Vervliet, Craske, & Hermans, 2013).  

In Anna’s case, we suggest her to wear certain jewelry, or carry a certain keychain or 

little object in her wallet during and after treatment of her dog phobia. This will 

remind her of her experiences handling dogs during treatment, and help her remember 

that she can also handle dogs after treatment. In addition, she can take a photo or 

video of herself during one of the exposures in treatment. Looking at this photo or 

video after treatment will remind her of the exposure context and what she learnt from 

the exposure exercise(s). However, there is also a chance that Anna starts to attribute 

the nonoccurrence of the bite to wearing the ‘lucky object’ or the ritual of mentally 

rehearsing. If this happens, the retrieval cue has become a safety signal. In that case, 

Anna is encouraged to stop using the retrieval cues that have become safety signals 

and engage in exposures without them, in line with handling safety signals in general. 

For instance, she notices that her jogging trousers - that she started wearing to the 

park because it reminded her of feeling strong - became a safety signal when she got 

reluctant to go to the park in skirts, expecting that dogs were more likely to run after 

skirts than after jogging trousers. Retrieval cues that function as an encouragement to 

engage in exposure can be contained. 

In sum, any retrieval cue should be used with care to avoid their likelihood of 

negatively impacting treatment progress. Preferably, patients are prompted to remind 
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themselves of the context of exposure and the anxiety they felt and tolerated in this context, 

each time they encounter previously feared stimuli, in order to reduce return of fear and 

prevent relapse of symptoms.  
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Considerations for future research 

Overall, the empirical literature evaluating hypotheses derived from the inhibitory 

learning approach to exposure is still in an early stage. Multiple questions regarding the use of 

the described strategies to improve inhibitory learning and how these findings can be 

translated to actual clinical practice still need to be addressed in future research. First of all, 

replications of the reviewed studies are needed to test the utility and effectiveness of the 

described strategies by themselves and their additional value when used in combination with 

each other or with new strategies (Bouton, 2002; Pittig, van den Berg, Vervliet, 2016). In 

addition, the described strategies are aimed at optimizing exposure-based interventions. It 

should be noted however, that exposure is just one element in the different psychotherapies 

for anxiety disorders. Future studies should investigate whether optimization of other 

elements in psychotherapy for anxiety could also reduce return of fear and relapse after 

treatment. 

Second, future research aimed at enhancing the therapeutic outcome of exposure 

therapy should consider the validity of laboratory-based treatment research when translating 

findings from animal or human conditioning paradigms to exposure in clinical practice 

(Scheveneels, Boddez, Vervliet, & Hermans, 2016). As described above, extinction training is 

used as the laboratory analogue of exposure, since in both, the repeated confrontation with a 

CS results in a decrease in outcome variables that are indicative of the CR. In addition, return 

of fear is considered the laboratory analogue of relapse, because a context switch between the 

extinction phase and the test phase causes a return of the CR, similar to a clinical relapse after 

successful treatment when the CS is encountered outside the therapy context (Effting & 

Kindt, 2007). However, there are mechanisms that are at work in exposure but not in the 

extinction model, like the valence of the CR and CS, US-habituation and counterconditioning 

(McConnell & Miller, 2014), and social- and cultural factors that do not play a role in the lab. 

http://www.sciencedirect.com/science/article/pii/S0005796716301450#bib56
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Future studies should therefore aim to optimize the ecological validity of the conditioning 

paradigms used for translation from the laboratory to the clinic, in addition to gaining more 

ecological valid results by studying strategies to prevent relapse directly in the clinic 

(Vervliet, Baeyens, van den Bergh, & Hermans, 2013) 

In line with this, future research should aim to define what constitutes a context in the 

laboratory and how this translates to the clinical field. There are three main approaches to 

define contexts: 1) context as perceptual cue(s) (Rudy, 2009), 2) context as temporal cue(s) 

(Grillon, 2002) and 3) context as functional cue(s) (Bouton, 2002). These different levels of 

contexts have been studied in the laboratory as distinct features, but co-occur in clinical 

practice. For example, contexts can be very local perceptually (e.g., the therapist office in a 

certain building in a certain city) but at the same time very global temporally (e.g., therapy 

during the three years of living in a certain city). Considering that learning will be more 

general when it is linked to a global context, or more specific when it is linked to a local 

context (Vervliet, Craske, & Hermans, 2013), research into co-occurrence of contexts during 

extinction in conditioning paradigms and exposure in clinical analogue studies could possibly 

provide us with more insight into ways to optimize the use of multiple contexts to tackle 

return of fear. 

Thirdly, the relatively young field of neuroscience research might also be able to 

provide us with new strategies to offset return of fear and therefore relapse. Given that context 

specificity of extinction is largely dependent on the hippocampus (Fanselow, 2000), the use of 

strategies aimed at downregulating the hippocampus during extinction offers the potential to 

increase generalization of extinction learning (Craske, 2015). A neuroscientific review of a 

series of small-scale studies described promising results for the use of pharmacological 

interventions such as d-cycloserine, yohimbine, cortisol and L-DOPA as downregulators of 

the hippocampus (De Carvalho Myskiw, Furini, Benetti, & Izquierdo, 2014). However, a 
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more recent review of larger-scale studies yields more mixed results, with some studies 

showing only weak or no effects of d-cycloserine (Otto et al., 2016). Exposure to a novel 

context briefly before or after extinction to downregulate the hippocampus seems to have 

more promising effects (De Carvalho Myskiw, et al., 2014). Future research should 

investigate whether these pharmacological enhancers and the use of novelty contexts can 

attenuate the context specificity of exposure by weakening the fear memory itself (Singewald, 

Schmuckermair, Whittle, Holmes, & Ressler, 2015).  

It is important to note, that the described strategies used in conditioning and clinical 

analogue studies aim at reducing return of fear, and not the return of anxiety per se. Fear, in 

this sense, can be seen as the result of cued fear conditioning: a cue (e.g., tone or dog) is 

followed by an aversive outcome (e.g., shock or bite). Anxiety, on the other hand, can be seen 

as the result of context conditioning: a context (e.g., certain box or park) is followed by the 

anticipation of an aversive event (e.g., shock or bite). It is this anticipatory anxiety that often 

causes the residual avoidance or return of fear and thus relapse (Rodriguez, Craske, Mineka, 

& Hladek, 1999). Therefore, future research should not only aim at finding new or adapting 

current strategies to reduce the return of fear directly, but also strategies that could reduce 

anticipatory anxiety and thereby reducing return of fear indirectly. 

Finally, the described strategies to tackle return of fear have mainly been studied in 

anxiety disorders. However, exposure is applied in treatment for a variety of other disorders 

as well, like obsessive-compulsive disorders, trauma, addiction, feeding and eating disorders 

and psychopathologies in which aggression- and emotion regulation problems play a central 

role. Although it is expected that findings from the above described studies generalize to these 

psychopathologies, future research needs to study these strategies directly in these specific 

patient populations. Only this will allow the drawing of conclusions about their long term 

effectiveness on exposure-based treatment outcome, which can be used to provide therapists 
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with evidence-based recommendations for enhancing the maintenance of the benefits of 

exposure-based interventions for these patients too. 
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Conclusion 

 In conclusion, it can be suggested that extinction is relatively easy to learn but 

difficult to remember (Vervliet, Craske, & Hermans, 2013). The described strategies to 

enhance the accessibility and therefore the retrievability of exposure-based learning to prevent 

relapse of anxiety disorders, can be summarized as an advice to conduct exposure under 

variable conditions. This can make inhibitory learning and retrieval of the inhibitory (CS-

noUS) association more difficult on the short-term, but might lead to long-term benefits for 

the following reasons. First, repeated practice provides more opportunities for inhibitory 

learning, and therefore promotes greater storage and retrieval strength to enhance long-term 

retention. Second, the more diverse the conditions in which the inhibitory learning takes 

place, the more retrieval cues can be generated. These cues can trigger memories of the 

learning that occurred during exposure, and therefore improve the generalizability of this 

learning. Finally, to develop a strategy for handling aversive (like phobic) stimuli across 

different contexts, engaging in analysing, evaluating and synthesizing what is learned - 

instead of only remembering - seems to be beneficial (Jacoby & Abramowitz, 2016). In sum, 

this transfer-appropriate processing (Morris, Bransford, & Franks, 1977), will not only help 

the patient to learn, but also to remember. 

 So, although relapse remains a pressing problem for the long-term efficacy of 

exposure-based treatment for anxiety disorders, the use of multiple contexts and retrieval cues 

in and after exposure has promising effects. And with relapse prevention being a major focus 

in both laboratory-based and clinical research, novel ways to tackle the context dependency of 

inhibitory learning are waiting to be discovered (Vervliet, Craske, & Hermans, 2013).  
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