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Abstract: Since Freud, clinicians have understood that disturbing memories contribute to psychopathology and that new emotional
experiences contribute to therapeutic change. Yet, controversy remains about what is truly essential to bring about psychotherapeutic
change. Mounting evidence from empirical studies suggests that emotional arousal is a key ingredient in therapeutic change in many
modalities. In addition, memory seems to play an important role but there is a lack of consensus on the role of understanding what
happened in the past in bringing about therapeutic change. The core idea of this paper is that therapeutic change in a variety of
modalities, including behavioral therapy, cognitive-behavioral therapy, emotion-focused therapy, and psychodynamic psychotherapy,
results from the updating of prior emotional memories through a process of reconsolidation that incorporates new emotional
experiences. We present an integrated memory model with three interactive compoBentmbiographical (event) memories,
semantic structures, and emotional responBssipported by emerging evidence from cognitive neuroscience on implicit and explicit
emotion, implicit and explicit memory, emotion-memory interactions, memory reconsolidation, and the relationship between
autobiographical and semantic memory. We propose that the essential ingredients of therapeutic change include: (1) reactivating old
memories; (2) engaging in new emotional experiences that are incorporated into these reactivated memories via the process of
reconsolidation; and (3) reinforcing the integrated memory structure by practicing a new way of behaving and experiencing the world
in a variety of contexts. The implications of this new, neurobiologically grounded synthesis for research, clinical practice, and teaching
are discussed.
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1. Introduction understanding the past, whereas Ferenczi deviated from
Freud by emphasizing the importance of emotional
The modern era of psychotherapy arguably began witharousal in psychotherapy (Rachman07). Ferencz® ap-
Breuer and Freudd (1895/195% Studies on Hysterialn proach became the basis for the humanistic tradition
that seminal work, Breuer and Freud hypothesized that the launched by Carl Rogers and Fredrick Perls (Kramer
inability to express emotion at the time of trauma was the 1995. Within psychoanalysis, however, the therapeutic im-
cause of hysteria (now called conversion disorder). Theyportance of emotion was further tened by Alexander and
proposed that the key to treatment was emotional abreaction,French (1946, who proposed that théorrective emotion-
or catharsis. Once the feelings that had not been expresseal equriencéwas the fundamental therapeutic principle
were brought to conscious awareness and relived, the sympef all @tiological psychotherap®.In their de! nition it
toms, Breuer and Freud proposed, would disappear. meantQo re-expose the patient, under more favorable cir-
Within the psychoanalytic tradition, Freud increasingly cumstances, to emotional situations which he could not
emphasized the importance of remembering and handle in the past. The patient, in order to be helped,
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must undergo a corrective emotional experience suitable
to repair the traumatic ifuence of previous experiend®s
(Alexander & French1946. They also pointed out that
Ontellectual insight alone is not suientO )

The integrity and reliability of the evidence for Fre@l
theories continue to be a topic of heated debate (Erdelyi
2006 Esterson 2002 Gleaves & Hernandez1999
McNally 2005. Research shows that emotional catharsis
alone (e.g., beating a pillow) does not attenuate or dissipate
affect but rather leads to a heightening of it (Bushman
2002. Nevertheless, the importance of inducing emotional
arousal as an ingredient in bringing about therapeutic
change has stood the test of time. In his seminal overview
of psychotherapy practices, Jerome FrarlO74a stated
that emotional arousal was a key ingredient in the success
of psychotherapy. Modern psychoanalysts hold that re-
experiencing and resolving core emotional &ats in the
transference relationship has a reality and authenticity
that cannot be surpassed by other means (Luborsky
1984, and evidence for the effectiveness of psychodynamic
psychotherapy is emerging (Leichsenring & Rabu2@08
Shedler2010.

In behavior therapy (BT), cognitive-behavioral therapy
(CBT), and emotion-focused therapy (EFT), emotion
plays a central role in change. In behavioral therapy (BT)
for anxiety disorders, activation of affect in the therapy
session is a critical component and predictor of therapy
success (Foa & Kozakd86. CBT assumes that emotional
distress is the consequence of maladaptive thoughts. Thus,
the goal of these clinical interventions is to examine and
challenge maladaptive thoughts, to establish more adaptive
thought patterns, and to provide coping skills for dealing
more effectively with stressful situations (Dobs@®09.
Eliciting emotional responses through role-playing, imagi-
nation, and homework exercises is key to the ideattion
and reformulation of these maladaptive thoughts. Recovery
is facilitated by activities that encourage engagement of rel-
evant pathological cognitive structures in a context that also
provides information at odds with existing beliefs. In the
humanistic tradition, research on EFT has also demonstrat-
ed that the intensity of emotional arousal is a predictor of
therapeutic success (Missirlian et 2D05. One must con-
clude that there is something about the combination of
arousing emotion and processing that emotion in some
way that contributes to therapeutic change, but the specif-
ics of what it is about emotion that actually brings about
change are not clear.

Insight-oriented psychotherapy places heavy emphasis
on the recollection of past experiences. It is typically
thought that understanding these past experiences in a
new way contributes to psychotherapeutic change
(Brenner 1973. There is disagreement, however, across
therapeutic modalities about the importance of under-
standing what happened in the past. An alternative view
is that the past is clearly exerting an important irence
on the interpretation of present circumstances, but what
is important is to change current construals so they more
accurately 't present rather than past circumstances
(Lambert et al.2004). For example, Elli€(1962) rational
emotive behavior therapy emphasizes that distress symp-
toms arise from irrational belief systems developed from
previous experiences and events that elicited strong nega-
tive emotions. For Ellis and others in the BT (Eysenck
196Q Foa & Kozak1986, CBT (Beck 1979 Rachman
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1997 1980, and EFT traditions (Greenber@010, actual-  generalizability of the newly formed memory/semantic
ly understanding what developmental experiences contrib-structure to novel situations and environments.
uted to the current way of understanding the world may Importantly, we will argue that change in psychotherapy
therefore not be necessary to bring about change. is not simply a result of a new memory trace being formed

This latter view becomes especially salient when considor new semantic structures being developed. Instead,
ering that memories of the past are not likely veridical ac- reconsolidation leads to the transformation of all the com-
counts of the original event (Heidel988 but undergo  ponents of the memory structure, including the original
revision with repeated recollections and the passage okvent memory. By this view, psychotherapy is a process
time (Neisser1981 Neisser & Harsch1992 Talarico & that not only provides new experiences and ways to evalu-
Rubin 2003, especially for the autobiographical compo- ate new experiences, but also changes rules and schemas
nents of those memories (Bergman & Roedig&é®99 derived from past experiences in fundamental ways
Coluccia et al.2006 Nadel et al.2007 Ost et al.2002. through the reconsolidation of memory and its related cog-
Instead of remaining faithful records of past events, mem- nitive structures. A number of therapeutic approaches are
ories are updated and re-encoded through a process re-adopting this as an explanatory construct (Ecker et al.
ferred to as@nemory reconsolidatiod (see Hardt et al. 2012 Greenberg201Q Welling 2012).
2010 for a recent review). As such, there is a need to In the sections that follow, we review implicit cognition
more precisely dene in what way memory processes and implicit emotion (sect. 2), the role of implicit processes
contribute to therapeutic change and to better dee  in psychotherapy (sect. 3), and the evidence that emotional
how these memory processes interact with emotionalarousal is a key ingredient in the success of psychotherapy
processes. (sect. 4). We then focus on several key areas of research rel-

In this paper, we propose that change occurs by activat-evant to the integrated memory model, including interac-
ing old memories and their associated emotions, and intro-tions between memory, emotion, and stress (sect. 5), the
ducing new emotional experiences in therapy enabling newinherently dynamic nature of memory (sect. 6), the phe-
emotional elements to be incorporated into that memory nomenon of memory reconsolidation (sect. 7), and the re-
trace via reconsolidation. Moreover, change will be endur-lationship between autobiographic (personal experience)
ing to the extent that this reconsolidation process occurs inmemory and semantic (generalizable knowledge) memory
a wide variety of environmental settings and contexts. This(sect. 8). We conclude with a discussion of the implications
proposed mechanism may be timely. Kazdin, for example,of this new, neurobiologically grounded integrated memory
stated, QAfter decades of psychotherapy research, wemodel for clinical practice, future research, and education
cannot provide an evidence-based explanation for how or(sect. 9).
why even our most well studied interventions produce
change, that is, the mechanism(s) through which treat-
ments operat&(Kazdin2006 p. 1). 2. Implicit emotion and emotional trauma

We propose an integrated memory model with three as-
sociative component®autobiographical (event) memories, Breuer and Freud {895/195% believed that the critical
semantic structures, and emotional responB#isat are  pathogenic element in hysteria was strangulated affect.
inextricably linked and that, combined, lead to maladaptive Consistent with Jan&@ concept in the late nineteenth
behaviors. This memory structure is similar to previous for- century (Van der Kolk & Van der Hari989, trauma was
mulations of theQear structur@by Foa and colleagues conceptualized as an experience that was psychologically
(Foa et al.1989), but applied more broadly and, important- overwhelming because of the intensity of the affect that
ly, is predicated on recent neurobiological evidence thatwas activated, not because it was an event that was inher-
provides a basis for understanding how the memory struc-ently life-threatening (as is spéad in current Diagnostic
ture is changed through psychotherapy. Brig we will  and Statistical Manual [DSM-V] criteria for Post-Traumatic
argue that, broadly speaking, clinical change occursStress Disorder [PTSD]) (American Psychiatric Association
through the process of memory reconsolidation. During 2013. They believed that there was a lack of affective ex-
therapy, patients are commonly asked to experiencepression at the time of a trauma that kept the memory of
strong emotions, elicited by the recollection of a past the traumatic event alive for years. Once this emotion
event or other precipitating cue. By activating old memo- was experienced, expressed and put into words in the ther-
ries and their associated emotional responses in therapyapeutic context it would be curative. This conceptualization
new emotional elements can be incorporated into the was consistent with the Freudian concept of unconscious
memory trace. The corrective experience occurs within amental representation, which was that mental contents in-
new context, the context of therapy itself, which can alsocluding emotions were fully formed in the unconscious,
be incorporated into the old memory via the processes ofwere revealed in conscious awareness only when defenses
reactivation, re-encoding, and reconsolidation. Additional- were removed or overcome (Schimdl®75, and that the
ly, recent evidence suggests that event memories andyoal of therapy was t@nake the unconscious consci@ds
semantic structures are interactive (for review, see Ryan(Breuer & Freud 1895/1955 Freud 1923/196].
et al. 2008h. By updating prior event memories through A century of research has altered our understanding of
new experiences, the knowledge and rules derived fromunconscious mental representation. We now understand
prior experiences will also change. Thus, new semantichat memories and feelings do not reside in the uncon-
structures, or rules and schemas, will be developed thatscious fully formed waiting to be unveiled when the
lead to more adaptive ways of interpreting events, and, inforces of repression are overcome (Lane & WeiB81Q
turn, more appropriate emotional responses. Change willLevine 2012. In contrast to a model of the unconscious
be enduring to the extent that this reconsolidation as a cauldron of forbidden impulses and wishes, thdap-
process occurs in a wide variety of contexts, allowingtive unconsciou®(Gazzanigd 998§ is conceptualized as an
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extensive set of processing resources that execute complex There is now considerable evidence supporting an im-
computations, evaluations, and responses without requiringolicit view of emotion (Kihlstrom et al200Q Lambie &
intention or effort. Much of this processing may be unavail- Marcel 2002 Lane 2008. Indeed, 25 years of research
able to conscious awareness, or at least, awareness is unnechss demonstrated the occurrence of spontaneous affective
sary for such processing to occur. More commonly, cognitivereactions associated with changes in peripheral physiology
psychology refers to implicit processes to differentiate them and/or behavior that are not associated with conscious
from explicit processes that are engaged during intentionallyemotional experiences (Ledouk996 Quirin et al. 2012
driven and goal-directed tasks. The distinction between im- Winkielman & Berridge2004 Zajonc2000. For example,
plicit and explicit processing has been applied in some formone can activate emotions with subliminal stimuliand demon-
to virtually all areas of cognition, including perception, strate that the emaotional content of the stimuli‘inences
problem solving, memory and, as we will discuss, emotionsubsequent behavior, such as consummatory behavior,
leading Gazzanigd 998 to suggest that 99% of cognition is without the person being aware of sucH'imences on behav-
implicit. Importantly, some psychoanalysts believe that thisior (Winkielman & Berridge2004).
new way of understanding the unconscious as fundamentally Furthermore, many decades of research preceding the
adaptive calls for a revision of classic psychoanalytic models afiodern era of neuroimaging demonstrated the evocation
the unconscious mind (Mode2010. of visceral and somatomotor expressions of emotion in
In the memory domain,implicit memoryrefers to the  brainstem stimulation studies of laboratory animals
impact of prior experience on subsequent behavior in the (Ledoux 1996. Although these phenomena cannot be
absence of explicit recall or awareness of that prior experidinked to reportable experiences in animals without lan-
ence (for review, see Schacter et 4893. In the laboratory = guage, they nevertheless are the physical manifestation of
a brief exposure to a spdat word, for example, increases emotion. We believe that implicit emotion, consisting
the likelihood that a person will respond with that particular of these visceromotor and somatomotor expressions of
word during various language-based tasks such as compleémotion, constitute the foundation upon which differenti-
ing a three-letter word stem (Graf & Schactet985  ated emotional experience is built. Moreover, subcortical
Schacter & Grafl989 or producing exemplars belonging structures including the thalamus, hypothalamus, amygda-
to a semantic category (Ryan et &0083. A different la, and periagueductal grey likely contribute to the genera-
form of implicit learning is the acquisition of complex tion of these undifferentiated emotional responses that are
sets of rules that govern predictions (Reb&889, allow  not associated with spéa emotional experiences (Lane
categorization of novel objects and concepts (Seger &2008.
Miller 2010, and guide social interactions (Frith & Frith Lambie and Marcel 2002 distinguish among three dif-
2012. Importantly, this learning occurs regardless of ferent conditions: an emotional state with no phenomenal
whether the individual is explicitly aware of the rules that experience; the!rst-order phenomenal experience of
have been acquired or that learning has even taken placeemotion, which is expressible; and a second-order experi-
In the social domain, this learning consists of the semanticence of emotion associated with awareness, which is report-
rules, expectations, and scripts for behavior that provide theable. Implicit emotion, or bodily felt sensations, can be
basis for the self-concept (Markus & Wutf987). transformed into discrete conscious experiences of dpeci
The distinction between implicit and explicit processes, aemotions or feelings by putting the felt sensations into
cornerstone of modern cognitive neuroscience, has alsavords (Barrett et al.2007 Lane 2008. Through this
been applied to emotion (Kihlstrom et al200Q Lane process individuals can feel spekcj differentiated
2000. Emotions are automatic, evolutionarily older re- emotions and@&nowOwhat it is that they are feeling.
sponses to certain familiar situations (Darwih872.  Thus, the term@xplicitOis used to refer to states of aware-
Emotion can be understood as an organiSnor perso®  ness that are symbolized and known. In relation to emotion
mechanism for evaluating the degree to which needs,the term OmplicitOrefers to automatic bodily responses
values, or goals are being met or not met in interaction that are unconscious in the sense that they are not associat-
with the environment and responding to the situation ed with awareness, are not consciously symbolized and are
with an orchestrated set of changes in the visceral, somatonot known (but could include the unattended conscious or
motor, cognitive, and experiential domains that enable the phenomenal experience of the bodily state). Note that the
person to adapt to those changing circumstances (Levensomnconscious can further be differentiated into that which
1994). Implicit processes apply to emotion in two impor- has never been mentally represented and needs to be for-
tant senses. First, the evaluation of the per@fransaction mulated for the! rst time versus that which has previously
with the environment often happens automatically, without been represented or known but is not consciously accessi-
conscious awareness, and is thus implicit. Importantly forble at the moment (Levine2012). GEmotion processin®
this discussion, this implicit evaluation is based on an auto+efers to any change in either the implicit or explicit com-
matic construal of the meaning (implications for needs, ponents of the emotional respons&Cognitive processing
values or goals) of the current situation to that person of emotionOincludes attending to the experience, symbol-
(Clore & Ortony 2000. Second, the emotional response izing it (e.g., in words or images) and "recting upon
itself can be divided into bodily responses (visceral, somawhat the experience means (e.g., determining what one
tomotor) and mental reactions (thoughts, experiences).needs), or some combination thereof.
The latter include an awareness that an emotional response Based on these conceptual distinctions, one can revisit
is occurring and an appreciation of what that response isthe concept of trauma as described by Breuer and Freud
A foundational concept of this paper is that emotional (1895/195%. Trauma may consist of experiences that are
responses can be implicit in the sense that the bodily re-emotionally overwhelming in the sense that the ability or
sponse component of emotion can occur without concom-resources needed to cognitively process the emotions
itant feeling states or awareness of such feeling states. (attend to, experience and know them) are exceeded.
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Trauma may consist of a single event but more commonlyprobably was not permissible at the time of the trauma to
consists of a repeated pattern of abuse or mistreatment thatexperience or express it. Experiencing and describing
is emotionally painful to the victim. In the context of anger in therapy helps create a coherent narrative
growing up as a child in a family in which abuse repeatedlyaccount of what occurred. Doing so is not the same as
occurs, one makes cognitive and emotional adaptations td-reudian catharsis (release of pent up energy) but rather
keep the subjective distress to a minimum. This helps tothe creation of a more complete picture of what happened,
keep attention and other conscious resources available fohow one responded, what one experienced, and how it
other tasks (see Fristor010. The victim learns to could have been different (Greenberg010.
accept certain kinds of mistreatments in order to continue  Having another person such as a therapist participate in
in relationships, which appear to be (and often are) neces-and facilitate this mentalization process in adulthood may
sary for survival. The needed adjustments include tuningbe essential (Aller2013. The capacity for self-observation
out awareness of or@ own emotional responses or taking is limited, and more so if empathic and responsive parent-
for granted certain things about the self (such @ou@e  ing was limited during development (Paivio & Laurent
no good and deserve to be punish@d Later in life, ~ 2001). Just as having a teacher/coach/observer is helpful
related situations are interpreted implicitly based on the in the development and renement of any athletic, intellec-
implicit learning that occurred from these experiences tual, or musical skill, in the case of psychotherapy the ther-
(Edelman 1989. One might conjecture that the more apist is potentially able to view a given situation from a
intense the abuse the more implicit evaluations in distantly different, if not a broader, perspective, making it possible
related contexts are Iruenced by the trauma. to construe the situation, and the clie®t emotional re-
All too commonly, perhaps as a result of direct physicalsponse to it, differently. This relates to th@oachin®
threats, shame or lack of available ¢alants, these experi- aspect of helping someone to get in touch with feelings
ences are never discussed with anyone. When a parent isf which they were previously unaware (Greenb&@02).
the instigator of abuse it is often &louble whammyQ The guiding thesis of this article is that the therapy expe-
! rst because of the violation or harm and second becauseience provides new information and that the old memory
the parent is not available to assist the victim in dealing(or memories) is reconsolidated with this new information.
with it (Newman 2013. The lack of an available caregiver Different therapy modalities focus on different kinds of in-
to provide comfort and support may be a critical ingredient formation that are inherent in the therapy experience (see
in what makes the experience(s) overwhelming or traumatic.sects. 3 and 9). The discussion above focused on new infor-
What this means emotionally is that the implicit emotional mation consisting of expansion of the cli@tinderstanding
responses were never brought to the conscious level of disef what they experienced emotionally. The new informa-
crete feeling through mental representation, as in language.tion consists, in part, of both the conscious experience of
As a result, the traumatized individual knew the circum- emotions not previously experienced originally or during
stances of the trauma but did not know how it affected prior retellings of the event, and an understanding of
him emotionally. This lack of awareness contributes to thewhat these experiences are and what they mean. Another
tendency to experience traumatic threats in an overly gener-source of new information, which is a common denomina-
alized manner that réects the inability to distinguish cir- tor across modalities, is the therapeutic alliance with the
cumstances that are safe from those that are not. It istherapist (Horvath & Luborsky1993. Experiencing the
often only in therapy when the experiences are put into safety, support, caring, and compassion of the therapist in
words that the emotional responses are formulated for thethe context of recalling adverse experiences permits incor-
I'rst time (Lane & Gat eld 2005 Stern1983. poration of this interpersonal experience, a type of informa-
Although Breuer and Freud believed that expressing the tion, into the traumatic memories, which often involve
emotion was critical, this alternative perspective highlightsbeing alone and unprotected. The experience of comfort
the importance of becoming aware of the emotional impact and support may be sensed and responded to implicitly
of the experience(s) through symbolization and contextual-without being brought to explicit awareness through atten-
ization (narrative formation) (Liberzon & Sripada008  tion, re"ection, and verbal description.
and using this awareness in the promotion of more adaptive Therapy modalities differ in the emphasis placed on self-
responses (that is, converting implicit emotional responsesexploration and the importance of the interpersonal con-
to explicit emotional responses). When the traumd ist  nection with the therapist. A persda ability to be aware
recalled, the description of experience is likely to include of and process her own emotions, and to engage with a
strong emotions, such as fear, that were experienced atherapist, may be a function of the degree to which caregiv-
the time and contributed to strong encoding of the event. ers succeeded in providing this function during childhood
As the therapy process unfolds, the events are recalled irnn a way that matched the needs of the child in question
the context of a supportive therapist who also helps the(Steklis & Lane2013. In the case of emotion as a subjec-
client to attend to contextual information that may not tive experience, there is no information in the external en-
have been available to the client at the time of the vironment that corresponds to the chi® internal
trauma (in part because of temporary hippocampal dys-experience except that which is provided by an attuned
function [Nadel & Jacobd999; see sect. 4). This new in- other. For example, one cannot typically see @newn
formation in therapy contributes to a construction of the facial expressions and in infancy such expressions may not
events in a new way that leads to emotions that had notbe recognized as or® own even if looking in the mirror.
been experienced before, for example, experiencingThis may be contrasted with the example of self-initiated
anger at abuse that could not be expressed or experiencednovement (Keysers & Gazzo006. The basic coordina-
at the time because the threat was so severe. The anger is ion of intention with actual motor movement can occur
signal that one needs to be protected. In that sense, thewithout help from other people because one can see
emotional response is adaptive to the circumstances: Itwhat happens when one intentionally moves Garm.
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This visual input goes beyond the feedback provided by(sect. 3.2), experiential (sect. 3.3), and psychodynamic psy-
proprioceptive sensation. Thus, in early development the chotherapies (sect. 3.4).

ability to link subjective experience of emotion with an un-
derstanding of its behavioral manifestations in the real
world requires input from others (Gergely & Watsdr996).

For example, a very young child may recoil and appearNumerous therapies based on exposure have been shown
frightened when a puppy approaches. A parent may sayto be effective for treating trauma and anxiety-related dis-
Mon®worry. Therdgd nothing to be afraid of (parent pets orders including PTSD, and their effectiveness appears to
the puppy). See how friendly he SA somewhat older be based on emotional processing (Foa et24103. Effec-
child may manifest avoidance behavior in anticipation oftive therapy requires the activation of a fear structure
an upcoming event at school. Recognition by a parentthat includes an associative network of prior distressing
that the avoidance behavior may be an expression of feanmemories, the representations of fear and/or trauma-
labeling it as such, discussing with the child what he per-related stimuli, and emotional responses to those stimuli
ceives as threatening and discussing ways to deal with itFoa et al.1989. Components of the fear structure can
all contribute to the chil® ability to experience fear and be implicit, in that the individual may be unaware of the
use it as a cue for adaptive responding in similar situationscircumstances leading to the development of the fear struc-
in the future. If input such as this from sighcant othersis  ture, or even the stimuli that activate the fear response. The
missing during development the capacity to know what onefear structure becomes pathological when the individual
is feeling will be impaired in childhood and persist into later persistently avoids engaging emotionally and experiencing
life, creating a predominance of implicit emotional re- the emotion associated with the fear-inducing memories
sponses relative to explicit emotional experiences and deading to behavioral avoidance of fear-related stimuli
greater propensity for being overwhelmed (traumatized) and exceptionally strong emotional responses when those
or unable to cognitively process o®eown emotions later stimuli are encountered (Foa et afl995. According to
in life. Rachman {980, if a fear probe elicits a strong emotional

The expansion of awareness in therapy is not unlike thatreaction during therapy, it signals that adequate emotional
induced by a physical therapist who helps extend the rangeprocessing has not taken place. Emotional processing is
of motion of a joint by facilitating movements that are asso-de! ned by Foa and Kozak10@86 as the modication of
ciated with tolerable but not excessive levels of pain andmemory structures that underlie emotional responding.
discomfort. It is dif cult to extend oneself in these ways Change occurs when the fear structure is modulated, that
on ondS own on account of self-protective mechanismsis, when the bonds between spéci eliciting stimuli and
(the same ones that led to avoidance of emotional paina strong (and often maladaptive) emotional response are
through regulatory actions). Parenthetically, the origin of broken.
restricted movement in a joint typically arises from' eim- These modi cations often occur through implicit learning,
matory mechanisms designed to respond to and repair thebecause the changing emotional and physiological responses
original injury, just as psychological adjustments are madeo parucular stimuli during treatment may be unavailable to
to limit access tddhe part that hurtsOin psychotherapy, ac-  the conscious awareness of the individual, as in the case of ha-
cording to our formulation, expanding awareness involvesbituation or extinction (Foa & Kozak989. Thus, exposure
experiencing, labeling, feecting upon and using emotions training can be conceptualized as both intervention and
that were originally associated with the trauma, but which change at the level of implicit emotion. Through exposure
by de nition originally exceeded the pers@ncapacities training the somatomotor (behavioral) response is nhedi
for assimilation and coping. Thus, new information from avoidance to either non-avoidance, approach, or other
brought in or facilitated by the therapist, available for behavioral options, and the initially strong visceromotor
reconsolidation, includes new ways of construing and re-(e.g., autonomic and neuroendocrine) response is attenuated.
sponding to the client as a person, a new perspective on
the originally traumatic events, and the facilitation of new
emotional experiences.

From this perspective, what constitutes traumatic stressCognitive behavioral therapy (CBT) emphasizes the impor-
varies from person to person. This also helps to explain whytance of identifying the underlying semantic structures that
trauma early in life predisposes to trauma later in life. As have been built through prior experience and now lead,
wed see in section 3, the role of implicit memory in the often without the clear awareness of the individual, to inap-
construal of current situations based on past experiencepropriate evaluation of new situations and the elicitation of
provides another perspective on how we might currently in- negative emotional responses (Bed979 Foa 2009
terpret what Breuer and Freud meant when they said that Hofmann et al.2013. Although the learning of the rules,
the lack of affective expression at the time of the trauma schemas, and scripts that make up the semantic structure
kept the memory of the traumatic experience alive. came about because of prior experiences, CBT does not

focus on understanding these experiences, because a signif-

icant portion of semantic knowledge as it applies to social
3. Role of |mp||c|t emotion in different therapeutic interaction is obtained lmpI|C|tIy As such, CBT holds that
modalities there is no particular benlt to an exploration of the learn-

ing sources. Instead, it focuses directly, and presumably
Based on the considerations above, implicit emotion plays anore ef ciently, on identifying and making explicit these
critical role in a variety of psychotherapy modalities. In this rules as they are applied inappropriately to recent and
section we will briéy discuss how implicit processes are novel situations, leading to emotional distress and maladap-
relevant to behavioral (sect. 3.1), cognittiehavioral tive responses. Making these implicit rule systems, or what

3.1. Behavioral perspective

3.2. Cognitive-behavioral perspective
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Reber (1999 refers to as thé&ognitive unconscioudexplicit  3.4. Psychodynamic perspective

is a key ingredient to therapeutic success. The client is then

led, through in-session exercises and homework, to experiPatients who seek psychodynamic therapy or psychoanaly-
ence novel situations and how these rules apply, and to consis typically have long-standing maladaptive patterns of
sider evidence that undermines these rules. In summary,behavior that they want or need to change (Luborsky
the implicit thoughts that are the basis for automatic emotion- 1984. These repetitive patterns are related to the Freudian
al responses are brought to explicit awareness and hemtli  concept of repetition compulsion (Freud913/1958. Not
Because the evaluation is thought to be the trigger of the emo-uncommonly, these involve ways of relating and responding
tional response, a change in the evaluation leads to a change it® people and situations of which they are not consciously
the emotional response. aware. A core component of psychodynamic treatment is
the transference, which is the sum of the feelings of the
patient for the therapist. Transference may be conceptual-
ized as an emotional procedure (an implicit way of relating
In emotion-focused therapy (EFT), a neo-humanistic inte- to others) (Clymari99]) that is applied oQransferreddto
gration of gestalt and person-centered therapy, emotion isthe treatment relationship and is explicitly discussed and
seen as core to the construction of the self and a key deter-understood relative to whatactuallyOtranspired in the
minant of self-organization (Greenberg010. In EFT a  treatment relationship, as constructed by both the therapist
core assumption is that change comes about both throughand patient. A second core component of psychodynamic
more complete processing and awareness of emotion andherapy is a developmental perspective, which involves an
through the transformation of emotion schemes. Emotion explicit, co-created historical reconstruction of how the
schemes, in line with Piag@ notion of schemes, are seen problems, which are the focus of treatment, got established
as action and experience producing implicit structures asearlier in life and how they are manifested in current rela-
opposed to the semantic cognitive schemas of cognitiveionships outside the treatment and in the transference re-
therapy. This focus is consistent with the integrated lationship with the therapist. Changing the problematic
memory model (described brfey above in sect. 1 and ex- implicit emotional procedures through insight involves in-
panded on in sect. 9) in that personal experience (autobio-terrupting the automatic behavioral enactment, consciously
graphical memories), generalized knowledge (semanticexperiencing the associatéginderlyingdemotions (or im-
structures), and emotional responses (including action ten-plicit emotional processes), consciously extracting the
dencies and emotional experiences) are co-activated anéhformation inherent in the emotional response, reapprais-
mutually interactive. In this approach, the client is helped ing the situation and pattern, altering behavior, and estab-
to experience and become more consciously aware ofishing new procedures until they become automatic (i.e.,
his or her emotions by focusing attention on bodily sensa-working through) (Lane & Gareld 2005. A guiding as-
tions, action tendencies, thoughts, and feelings, puttingsumption, which differentiates it from the three other mo-
emotional experiences into words and examining what thedalities listed above, is that change is facilitated by
emotional experiences mean. Bodily sensations and actioninderstanding the origin of the patterns and how they
tendencies are implicit emotional processes that may go un+ecur due to motivations and behaviors that are out of
noticed in problematic situations but through therapy are awareness. The corrective emotional experience in this mo-
transformed into explicit representations through language dality involves experiencing the on-line feelings that occur
and other representation modes (e.g., pictorial) and are re-in interaction with the therapist that are contrary to expec-
experienced in an intense and vivid fashion. A major ther-tation, for example, experiencing acceptance and support
apeutic goal is td@hange emotion with emotio@This is  When criticism is anticipated.

done by activating core maladaptive emotion schemes, From the brief discussion above, several commonalities
based on implicit emotion memories of past, often traumat- emerge. The maladaptive behavior patterns that bring
ic, experience of painful abandonment or invalidation. The people to psychotherapy often include several implicit
empirically validated theory of change (Greenbe2§1Q  components. First, people may not be aware of how
Pascual-Leone & Greenber§007 shows that accessing these patterns of behavior were acquired, increasing the
the unmet need associated with maladaptive emotions, andikelihood that they will be over-applied in new situations
promoting a sense of rightfully deserving to have the unmetthat share characteristics with earlier threatening or dis-
childhood need met, creates a sense of agency. The withiressing events (Lane & Gaeld 2005. Second, the elici-
drawal emotions of fear and shame were found to be the pre-tors of the behavior patterns are often themselves
dominant maladaptive emotions and were transformed byimplicit. Emotional responses are elicited by semantic
approach emotions such as empowered anger, the sadnesgructures (rules and schemas) or contexts that derive
of grief and compassion (see Greenb&§02 pp. 17E91,  from each individua® past experiences. At some level the
for a more detailed discussion of maladaptive emotions).con! guration may be sensed by the individual (e.g., the de-
This new, more agentic self-organization helps generatemanding authoritarian bos®emindsOone of a demanding
new, adaptive, emotional responses to the old situation.parent), but the underlying cognitive structures leading to
Thus, one might feel assertive anger at having been invalidatemotional responding may not be well articulated, or
ed, which undoes the prior feeling of shame. The method even noticed. Third, these repetitive behavior patterns
does not focus on transference or a developmental perspecoften include expressions of implicit emotion. Implicit
tive but rather the experience of new emotional responsesemotions lead to action tendencies (Frijded86, such as
during therapy in thedere and nowQwith the goal of gener- ~ withdrawal and avoidance, that may be inappropriate or
ating new responses to change old responses and consolidanaladaptive. Fourth, emotional responses, with their asso-
ing this with a new narrative that includes alternative ways thatciated memories, semantic structures, and action patterns,
one could respond to similar situations in the future. can be revised, and thus the tendency for repetitive

3.3. Experiential perspective
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maladaptive behaviors can also be revised. Fifth, thehad participated in one of three emotion-focused therapies:
presence and support of an engaged therapist change#ccelerated Experiential Dynamic therapy (Foska00, In-
the interpersonal and emotional context in which the prob- tensive Short Term Dynamic therapy (Abba2§02, and
lematic patterns are activated. Finally, a common precursorEmotion-Focused Therapy (Greenbe&02). Client<expe-
to change is the elicitation of strong emotional responding riences were assessed retrospectively. Clientreports of having
in the therapy situation. In the next section we review evi- experienced deep affect in therapy were clearly related to
dence that this is so in preparation for a discussion of howboth satisfaction with therapy and feeling that change had oc-
this interacts with memory structures that themselves cancurred. There was a sighiant relationship between cliers
change. recognition of their therapig® affect-eliciting techniques
and feelings of satisfaction and change. Pil@@d4 conclud-
ed that emotional experiencing may be th@al common
4. Evidence that emotional arousal is critical pathway to therapeutic change.
to psycho’[herapeutic success In studies of EFT for depression higher mid-therapy
emotional arousal was found to si§nantly predict
As noted in the introduction, there is good evidence that outcome, whereas a clie@t ability to use internal experi-
emotional arousal appears to be important for the succesence to make meaning and solve problems added to the
of many different forms of psychotherapy. Although this outcome variance over and above middle phase emotional
appears to be the case for BT, CBT, EFT, and psychody-arousal (Missirlian et ak009. In addition, in a study of
namic psychotherapy, there are important caveats toemotion-focused therapy of depression a curvilinear rela-
consider. tion between emotional arousal and outcome was found
Numerous behavior therapies based on exposure haveshowing that too much or too little arousal when emotion
been shown to be effective for treating trauma and was being processed was not as predictive of outcome as
anxiety-related disorders. A meta-analytic review of the lit-was arousal 25% of the time (Carryer & Greenberg
erature found that exposure therapy is the most effective 2010. Thus, it appears that a combination of emotional
treatment for PTSD, and that its effectiveness is based onarousal and réecting on the emotion is a better predictor
emotional processing (Foa et aR003. Patients with  of outcome than either alone. In addition, productivity of
anxiety disorders who are best able to experience anxietyroused emotional expression as measured by the ability
during the therapy session are most likely to bébdrom  to mentalize and work with the aroused emotion was
therapy, including those with phobias (Borkovec & Sidesfound to be an excellent predictor of outcome (Auszra
1979, agoraphobia (Watson & Markd971), obsessive- et al.2013 Greenberg2010.
compulsive disorder (Kozak et @988, and PTSD (Foa In studies of EFT for trauma good client process early in
et al. 1995. In a series of studies on behavioral exposuretrauma therapy has been found to be particularly important
(Foa et al.1995 Jaycox et al1998, positive outcome for because it sets the course for therapy and allows maximum
PTSD from rape was predicted by the arousal of fear andtime to explore and process emotion related to traumatic
its expression while narrating memories of the traumamemories (Paivio et al2001). One practical implication
during the ! rst exposure session and by reduction of dis-of this research is the importance, early in therapy, of
tress over the course of treatment. Findings like this facilitating client©emotional engagement with painful
show that emotional arousal while engaging in imaginal exmemories. Being able to symbolize and explain traumatic
posure is an aspect of the mechanism of change. In studiegmotional memories in words helps promote their assimila-
of recovery patterns in sexual and nonsexual assault victimsion into one® ongoing self-narrative (van der Koll995.
long-term recovery in general was found to be impeded if This form of putting emotion into words allows previously
the indispensable emotional engagement with traumaticunsymbolized experience in emotional memory to be as-
material in therapy was delayed (Gilboa-Schechtman &similated into peopleSconscious, conceptual understand-
Foa 2001). As Greenberg & Pascual-Leon@@06 note, ings of self and world, where it can be organized into a
research on behavioral exposure (e.g., Jaycox et9#8 coherent story. Timing is also important, as there is
has shown that only some individuals actually engaged irstrong evidence that debrlmg immediately after a
the exposure task and therefore only some were able totrauma has occurred is harmful in that such debnmy in-
bend t from the treatment. creases rather than decreases the likelihood that PTSD
Jones and Pulosl93 found that the strategies of evo- will develop (McNally et al.2003. The activation of
cation of affect, and the bringing of troublesome feelings emotion in therapy for trauma appears useful only after
into awareness, were correlated positively with outcomePTSD has set in.
in both cognitive-behavioral and dynamic therapies. Regarding psychodynamic psychotherapy, emotional
Another study (Coombs et a002) by this group examin- arousal is part of clinical lore. Vividly re-experiencing emo-
ing the therapist&stance in CBT and interpersonal therapy tions in the transference is thought to contribute to thera-
of depression showed the importance of focusing onpeutic change (Luborsky1984 Spezzano1993, but
emotion regardless of orientation. Reviews of proégss objective evidence that this is an essential ingredient to psy-
outcome studies in psychotherapy show a strong relation-chodynamic therapeutic success may not be available.
ship between imsession emotional experiencing, as Monsen et al. {995 conducted a!ve-year follow-up
measured by the Experiencing Scale (Klein et 4886, study on personality-disordered patients who had been
and therapeutic gain in dynamic, cognitive, and experientialtreated using a psychodynamic psychotherapy that had a
therapies (Castonguay et al996 Goldman et al.2005 particular focus on patief® consciousness of affect. Both
Orlinsky & Howard 1986 Silberschatz et all986. during treatment and ve years post treatment, researchers
A survey (Piler004) investigated client@xperience of  found signi cant and substantial changes in the degree to
the process of affect-focused psychotherapies. The clientsvhich patients were aware of affect, characterological
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defenses, and symptoms. Moreover, at the end of treat-At the opposite end of the continuum, the nature of the
ment, nearly three-quarters of the patients who met trauma may have been emotional neglect associated with
DSM-III criteria for both Axis | and Axis Il diagnoses no depressed or listless affect associated with low arousal.
longer met these criteria. Thisnding suggests that inten- Both extremes could contribute to the lack of encoding
sive psychotherapy focusing on warded-off affect isof what one experienced at the time of the trauma and
helpful to a group of patients, in whom most studies later lead to impoverished detail when recalling the
report only moderate to poor outcome. emotions associated with the trauma.

In sum, the evidence from the psychotherapy research There are several principles that follow from this. First, if
just reviewed indicates that the explicit, conscious reportedthere are dé cits in emotional encoding at the time of the
experience of emotion is an important ingredient in thera- trauma a complete account of what one experienced origi-
peutic success across all of the modalities listed abovenally needs to be formulated for therst time in therapy.
including those such as behavior therapy and CBT thatSecond, if during therapy a client is at the low end of the
do not in theory explicitly rely on such experiences. Yet, aarousal curve during recall, the arousal level needs to be in-
coherent theory of the cognitive processing of emotion in creased to achieve dufient emotion activation, whereas if
therapy must account for the fact that emotion activated the arousal level is too high, the arousal level needs to be
in therapy may be adaptive or maladaptive. As illustrateddecreased. Third, in conditions of high arousal, such as an
by the work on emotional expression during debiggy  emergency or traumatic situation, attention is narrowed
immediately after trauma versus after PTSD has set in,and emotional experience, if it occurs, is sim@d and
emotions at times need to be regulated and mogdl and  streamlined, whereas the kind of corrective experience
at other times accessed and used as guides. that leads to change is a more complex blend of emotions,

This balance can be understood if one hypothesizes thasuch as feeling accepted and cared for while simultaneously
the relationship between the degree of arousal and thefearing criticism and rejection, which requires more mod-
ability to create mental representations of dB@wn emo-  erate levels of arousal. Effective psychotherapy occurs in
tional state is quadratic (inverted U) rather than linear. If conditions of safety promoted by a therapeutic alliance in
emotional arousal is too intense, the mentalizing function which the client can rely on the therapist to facilitate expe-
mediated by a network including the medial prefrontal riences that are new but not overwhelming.
cortex (Amodio & Frith2006 goes off-line, limiting the ca-
pacity for ré'ection in emergency situations. If arousal is
very low, then cognitive processing of emotion is not 5 |nteractions of emotion, stress, and memory
likely to occur. Arousal needs to be moderate in the psycho-
therapy session: more arousing than non-emotive theradt has long been understood that memory is'imenced by
pies, but less arousing than the trauma itself. Thisthe presence of both emotional arousal and physiological
inverted-U effect for emotion and medial prefrontal stress, which are inherent components of distressing
cortex function is parallel to that for dopamine agonism events. An extensive cognitive behavioral literature exists
or antagonism and activation in the dorsolateral prefrontalon the in'uence of emotion on attention and memory
cortex during spatial working memory (Vijayraghavan et al.(for review, see Hoscheidt et ak013 LaBar & Cabeza
2007). In order to re" ect upon a given situation the context 2006 McGaugh 2003 Roozendaal et al.2009. For
needs to be recalled and brought into working memory, example, a person experiencing an emotional state will se-
which has been shown to involve this inverted-U function lectively attend to and process information that is consis-
for dopamine. This inverted-U relationship is also ex-tent with her present emotional state, an attentional
pressed in the Yerk&Dodson (Diamond et al2007) law  effect referred to ag@motional congruenc@Additionally,
of arousal and performance (both motoric and intellectual), when a person experiences an eventin a particular emotional
which states that performance level for complex tasks isstate, the event is remembered best when the personis in a
best when arousal level is neither too high nor too low. similar emotional state, referred to as emotion-dependent
Neuroimaging evidence of the important role of superior memory or more broadly, state-dependent memory (Eich
medial prefrontal cortex in mentalizing on the one hand et al. 1994. The intensity of emotion experienced during
(Amodio & Frith 2006, and the positive correlation the original event, regardless of positive or negative valence,
between activity in this region and vagal tone (which indi- increases the likelihood that the memory will be recalled
cates that when arousal is high and vagal tone is low the acvividly and the original emotion re-experienced, including
tivity in this region is reduced) on the other (Thayer et al. the visceral or bodily manifestations of that emotion (Talarico
2012, are consistent with the hypothesis that the processet al. 2004). These behavioral effects are likely mediated by
of creating mental representations of emotional experienceinteractions among many brain systems, including two that
is compromised when arousal level is too high. play an important role in mediating emotion and memory,

The applicability of the inverted-U relationship between the amygdala and the hippocampus. Considerable research
arousal level and mentalizing can be carried a step furtherwith both animals and humans has shown that emotional
in relation to the encoding of the original trauma. At ex- arousal results in increased physiological interaction
tremely high levels of arousal during the traumatic event, between the amygdala and hippocampus, which leads to en-
one® ability to know what one was feeling at the time hanced encoding and long term consolidation of emotionally
would be very limited. This is consistent with and extends arousing information (Cahil200Q Murty et al. 201Q Phelps
the hypothesis (Nadel & Jacolk99§ that high levels of 2004 Vyas et al2002.
arousal during trauma interfere with amygdatappocampal The additional iff uence of stress on emotional memory
interaction such that encoding of context is impaired. As ais complex, sometimes resulting in enhanced memory for
result, when recalling what one experienced at the time the prior events, and sometimes resulting in impaired recollec-
emotional content would be limited in detail and complexity. tion (Kim & Diamond 2002 Lupien et al. 2009. The
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effects of stress are due in part to the activation of the hy- (Soravia et aR006. Roozendaal and colleagues (Roozendaal
pothalami&pituitarybadrenal (HPA) axis, which results in a et al.2006 see also Vocks et &007) have suggested that the
cascade of stress hormones culminating in the release ofear extinction during exposure therapy may be further
glucocorticoids (cortisol) from the adrenal cortex. Many enhanced by the role of cortisol in attenuating retrieval of
of the brain regions important for emotional memory (hip- past traumatic events.
pocampus, prefrontal cortex, amygdala) have dense con- These mechanisms are relevant to the encoding and
centrations of glucocorticoid receptors and the function storage of highly emotional and stressful experiences that
of these brain regions is fruenced by elevated stress hor- are later recalled and discussed in psychotherapy. For
mones (de Quervain et a2003. Although prolonged expo- past events not associated with either extremely high or
sure to stress interferes with memory function, acute low arousal at the time of occurrence, emotional memories
increases in glucocorticoids enhance the encoding andwill be easily accessible later on, and recollection will likely
consolidation of new emotional memories (for review, seeemphasize the emotional elements of the memory, to the
Lupien et al. 2005 Maren 1999 McGaugh & Roozendaal detriment of neutral information. Recollection under
2002. Interestingly, at the same time as enhancing these circumstances is also likely to reinstate the emotional
memory for emotional experience, stress hormones may acexperience, including the visceral components of that
tually impair memory for the neutral elements of the same emotion that were experienced originally. For past trau-
event (de Quervain et aR00Q 2003. In a study by Payne matic events at the extremes of arousal, however, accessing
et al. 2006, participants were subjected to a stressful of details including what one experienced at the time may
social situation that resulted in increased cortisol levels,be much more limited because of the'imence of arousal
and then shown a narrated slide show that included bothon initial encoding. Our discussion highlights the integral
emotionally arousing and neutral information. Participants relationship between past memories and ongoing emotion-
were impaired in recalling the neutral elements of the al responses, and also helps to explain how recollection of
event immediately after the event, whereas memory for prior memories can be distorted over time as emotional
the emotionally salient and arousing information in the components of experience take precedence over other,
event was preserved relative to a no-stress control grouppossibly more moderating, information. In fact, Rubin
Subsequently, Payne et al2§07 showed that after one et al. 009 have proposed that PTSD symptoms derive
week, memory was further enhanced for emotionally arous-not from the emotional experience of the original event
ing material whereas memory for closely matched neutralper se, but from the explicit memory for that event that
material was impaired. Thesendings are consistent with is constructed and reconstructed through subsequent rec-
the notion of tunnel memory, where high levels of ollections. This leads us to a broader discussion of the
arousal facilitate memory for central details (presumablydynamic nature of memories.
those most relevant to the emotional content of the
event) at the expense of peripheral details (Burke et al.
1992 Christiansonl992 Christianson & LOftUSlgg.D 6. The dynamic nature of memory

Relevant to the present discussion are those cases where
severe stress is experienced during an emotionally arousingollowing the experience of an event, the memory for that
event, such as rape, combat, witnessing an accident, oevent undergoes a process of stabilization, often referred
another personally traumatic event. In these circumstanc-to as consolidation, that renders the memory more resistant
es, stress appears to enhance the encoding and subsequett interference from similar experiences, and more likely to
memory for the emotionally-salient aspects of the experi- be successfully recollected later on (Dudzi04 McGaugh
ence. The emotionality of that subsequent recollection is 2000. Consolidation, however, does not result in a memory
probably further enhanced by the fact that neutral ele- representation that is immutable. Memories are not a
ments of the same event are less likely to be recalledperfect record of the past, but undergo revision and reshap-
later on. However, the encoding of the emotional responsesing as they age and, importantly, are recollected. The
at the time of a traumatic event may be compromised if the notion of memory retrieval as a dynamic and constructive
arousal level at the time is sufiently high. For example, a process rather than a mere replay of the original event
large study of memory for the events of 9/11/2001 revealedhas substantial empirical support, beginning with Barttt
that recall of the emotions experienced at the time (1932 famous@Var of the Ghost®study. Using what he
event was worse than recall of the factual details (Hirstcalled the method of repeated reproduction, Bartlett
et al. 2009. showed that repeated recollections of the story typically

It is important to emphasize that participants in Payne led to a shortened, more stereotyped version of it, with
et al. 2006 2007) were exposed to social stress immediate- details either discarded, transformed, or added. Baritt
ly prior to experiencing the to-be-remembered event, and observational study was replicated empirically by
therefore the results inform how stress affects the initial ac- Bergman and Roedigerl©99, who also found that partic-
quisition and early consolidation of emotional memories. In ipants distorted information and imported novel proposi-
contrast, stress experienced during recollection of priortions into the story, most prominently after a delay of six
events consistently produces memory impairment, regard-months.
less of emotionality of the material (Kuhlmann et @D05a Studies such as these focusing on memory for newly ac-
2005h. This is consistent with many real-world examples quired short stories, or lists of words, pictures, or scenes,
where stress during memory retrieval can have negativemay have limited relevance to the remembrance of the
consequences, such as taking an examination or speakinich and personally relevant emotions and details associated
in front of an audience. This interference with memory re- with autobiographical memories. In contrast to Bart@tt
trieval may actually have a belngal effect during exposure (1932 observations, autobiographical memories that are
therapy. Cortisol has a facilitative effect on fear extinction highly emotional and hold importance for the individual
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often become increasingly consistent in the manner they2009 of 17 studies of memories for both combat and non-
are recalled, eveiidcriptedQacross repeated recollections combat traumatic experiences idehéid inconsistencies
(Nadel et al.2007 Neisser & Harsch1992. Neisser and when participants were asked to recall the memories on
Harsch (1992 suggest that repeated retellings of these two different occasions (for discussion, see Rubin et al.
memories gives structure to the narrative that improves 2008.
consistency over time. Interestingly, the retelling of these The reconstructive nature of memory could be con-
stories may also result in an increasing number of detailsstrued as a desighaw. Indeed, in the' ashbulb memory lit-
being recalled across repeated retrieval sessions, evearature, these changes in memory are referred to not
after a year (Campbell et 82017). Whether those addition- merely as revisions, but as errors and inaccuracies. Why
al details are accurate, however, is impossible to tellwould a memory system exist that does not provide a
Studies of autobiographical memory retrieval can rarely stable and faithful representation of past events? Cognitive
assess accuracy, because there is rarely a veridicabsearch has clearly demonstrated that people make errors
account of the original event available for comparison.during recollection, even when they are extremely ten
One notable exception is Ulrich Neisg8r(1981) analysis dent in their attributions, and that these errors increase
of the testimony of John Dean regarding his involvement with time and repeated recollections. However, the
in the Watergate scandal during the Nixon administration. dynamic nature of memory can also be construed as bene-
Neisser compared Deda exhaustive accounts of intensely ! cial: It provides an important mechanism for understand-
emotional and important meetings that transpired in the ing how existing knowledge can be updated in light of new
White House oval dfce with the original tape recordings information. Klein et al. 2002 describe the importance of
of the very same meetings, made in secret by Nixon.memory as an adaptive function, one that can (and should)
Neisser found that Dea@® accounts were generally be updated over time depending upon new experiences
devoid of correct details, despite his high datence in  and changes in the environment. Adaptive behavior, ac-
the accuracy of his recollections. Nevertheless, Neissercording to Klein et al. 2002 depends on an interaction
noted that the core information contained in De@mem-  between decision rules derived from multiple experiences
oriesbwho knew what, who did wh@was accurate, even that guide the behavior of the individual (semantic
if each of the event memories themselves had been revisednemory) and the recollection of spéa events (episodic
and reconstructed to a surprising degree, a phenomenonmemories) that provide boundary conditions or expecta-
that Neisser dubbeddepisodic memory® tions to those rules. Relevant to the current discussion,
Also relevant to this discussion is the recollectioriafh-  the notion of a dynamic and adaptive memory system is
bulb memoriesbvivid, long-lasting memories for emotion- critical to understanding how memories that are painful
ally arousing, often shocking events that carry strong sociabr disturbing might be transformed through the process
importance. These memories contain both a@venD of psychotherapy and the corrective experience. The sec-
portion and an Qwtobiographicad componentyou re-  tions that follow discuss how memory updating and the in-
member what happened in New York on 9/11/2001 (the teractive nature of episodic and semantic memories may
event) but also where you were, who you were with, who provide insights into the mechanisms underlying therapeu-
you told, and the emotional reactions of you and otherstic change.
around you (the autobiographical part). Participants are
usually asked on two subsequent occasions to recall key
pieces of personal information, such as where they were7, Memory reconsolidation
when they heard the news, and who told them the news.
Even a year or more after thérst recollection, 75% to As mentioned earlier, consolidation refers to the idea that
80% of people provide consistent answers to these quesevent memories undergo a stabilization process that
tions (Berntsen & Thomser2005 Cohen et al.1994 Da-  renders the memory less susceptible to interference from
vidson et al2006. However, consistency over time is not similar experiences, and more likely to be successfully re-
equivalent to accuracy. PezdeR(Q03 found that nearly collected after the passage of time. In recent years, two
three-quarters of participants incorrectly reported that on rather different versions of what happens in the brain
9/11/2001 they saw a videotape of thest plane striking  during consolidation have emerged. One version, often
the ! rst tower. Similarly, Ost et al.2002 reported that  referred to as theGtandard model of memory consolida-
45% of their United Kingdom sample reported that they tionO(Squire & Alvarez1995 emphasizes that the brain
had seen a videotape of the car crash that killed Diana,structures mediating retrieval shift over time, from
Princess of Wales. In both cases, no videotaped recordnedial temporal lobe structures including the hippocam-
exists of the incidents. Coluccia et al2006 suggests pus, to neocortical structures including the prefrontal
that, particularly after repeated recollections, additional in- cortex. Importantly, as this consolidation process and con-
formation is incorporated into the memory that is either comitant transition takes place, the content of memories
self-generated or experienced through other sources afterpresumably remains unchanged.
the event (see also Neisser & Harsd®92. The revised Nadel and Moscovitch1997 Moscovitch & Nadell 999
version of the memory is then recalled consistently overdeveloped an alternative theory of memory consolidation,
time. Interestingly, these changes in the details of the known as the multiple trace theory (MTT). Rather than fo-
memory have no bearing on the cbdence of the person cusing on the mere passage of time, the theory addresses
rememberingPwhat people @emembelO at any given the question of how repeated recollections of prior events
time is vivid and emotionally engaging, regardless of the vedead to strengthening of the memory representation for
ridicality of their recollection (Neisser & Harscii992  the original event. Similar to the standard model of consol-
Talarico & Rubin2003. A similar pattern is observed for idation, MTT posits that the establishment of long-term
traumatic event memories. A review (Van Giezen et al. memories involves a lengthy interaction between the
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hippocampal region of the medial temporal lobes and neo-into the amygdala of anisomycin, a protein synthesis inhib-
cortical regions. Unlike standard theory, MTT posits that itor that blocks the consolidation of fear memories. Even
the hippocampus remains an integral part of the memory though the time window of consolidation had passed, the
trace and is thus always involved in retrieval of long-termrats that received anisomycin following the reminder
episodic memories regardless of the age of the memory failed to show evidence of conditioned fear on subsequent
Evidence supporting this view comes from neuroimaging test trials. Rats injected with saline following a reminder
studies showing that retrieval of detailed episodic memo-showed normal conditioned fear. These results suggest
ries activates the hippocampus no matter how old thesethat fear memories undergo reconsolidation every time
memories are, even after 40 or more years (e.g., Ryarthey are retrieved, and that this reconsolidation process
et al. 2001, see Moscovitch et aR006for review). can be disrupted, apparently eliminating the previously
The standard view of memory consolidation suggests thatvell-learned fear responses.
immediately after learning there is a period of time during  In discussing memory reconsolidation it is important to
which the memory is fragile and labile, but that after suf  distinguish it from the behavioral phenomenon of extinc-
cient time has passed, the memory is more or less permation. In animal studies of both reconsolidation and extinc-
nent. During this consolidation period, it is possible to tion, an element of the learning situation (the context, or
disrupt the formation of the memory, but once the time a conditional stimulu®CS) is presented without its previ-
window has passed, the memory may be maai or inhib-  ous consequencBthe unconditioned stimulus (US). In
ited, but not eliminated. In contrast, MTT suggests that most of the experiments with rats the US is a shock admin-
every time a memory is retrieved, the underlying memory istered through the grid' oor. Because of this similarity,
trace once again enters into a fragile and labile state, andhere has been some question about how to separate the
thus requires another consolidation period, referred to astwoband this has considerable importance in the present
Geconsolidatio®(Nadel et al.2000. The reconsolidation context, because reconsolidation is assumed to actually
period provides an additional opportunity to amend or, change components of the reactivated memory, whereas
under appropriate circumstances, even disrupt access textinction is assumed to merely create a nhew memory
the memory. that overrides the previously trained response (Milad &
MTT proposes that each time an episodic memory is re- Quirk 2002. Thus, an @xtinguishe® response is not
collected or retrieved, a new encoding is elicited, leading toreally gone, because it can spontaneously recover over
an expanded representation or memory trace that makesime, or be reinstated if the organism is exposed to a rele-
the details of the event more accessible and more likelyvant cue in a new context. Recent work has shown that the
to be successfully retrieved in the future. This process iscellular/molecular cascades in these two cases are different,
primarily initiated by active retrieval or recollection, al- and that whether reconsolidation or extinction is initiated
though off-line reactivation that occurs during sleep and depends upon the temporal dynamics of the test proce-
indirect reminder-induced reactivation can also trigger it dure, and how recently the memory in question was
(Hardt et al. 201Q Hupbach et al.2007 Nadel et al. formed and/or reactivated (de la Fuente et @011 Inda
2007 Wilson & McNaughton1994). Critically, each time et al. 2011, Maren 2011). At this time we can be certain
an event is recollected and re-encoded, an updated tracethat reconsolidation and extinction represent distinct reac-
is created that incorporates information from the old tions to reactivating a memory, but the conditions eliciting
trace but now includes elements of the new retrieval one or the other remain to be fully determined.
episode itselbthe recollective experiencBresulting in In humans, Hupbach et al.2007, 2008 have shown that
traces that are both strengthened and altered. Thiswhen memories are reactivated through reminders, they
altered trace may incorporate additional components ofare open to modication through the presentation of
the context of retrieval, new relevant information pertain- similar material that then becomes incorporated into the
ing to the original memory, or even new information that original event memory. Using a simple interference para-
is inadvertently (perhaps incorrectly) generated during digm, Hupbach et al. 2007 had participants learn a set
the act of retrieval, as in the case of thashbulb memories of objects during the rst session. Forty-eight hours later,
described earlier. In this regard, MTT holds that memories one group of participants was reminded of therst
are not a perfect record of the original event but undergo session and immediately afterward learned a second set
revision and reshaping as memories age and, importantlypf objects. A second group received no reminder and
are recollected. The reconsolidation process, by this viewsimply learned a second set of objects. Another 48 hours
results in memories that are not just stabilized and later, they were asked to recall therst set of objects
strengthened, but are also qualitatively altered by the only, that is, the objects they learned during therst
recollective experience. session. Participants in th@eminderOcondition showed
This dynamic interplay between retrieval of the memory a high number of intrusions from the subsequently
and reconsolidation has been demonstrated experimentalljfearned object set, whereas those who had not been re-
both in animals and humans. Animal studies have showrminded showed almost no intrusions. The results demon-
that well-established, supposedly consolidated, memoriestrated that updating of pre-existing memories can occur
can be disrupted after reactivation (Nader et &000), in humans, and that this updating is dependent upon reac-
even when that reactivation is nothing more than a remind- tivation of the original memory. Hupbach et aRQ08 sub-
er of the spatial context of the original event. The utility of sequently showed that reminders of the spatial context of
this to control fearful responses emerged from a study bythe original event were the most effective in triggering
Nader et al. 2000. In this study, rats were conditioned the incorporation of new information into the existing
to fear a tone, and then up to 14 days later were presentedmemory.
with an unreinforced presentation of the tone. This  The processes of reactivation and re-encoding, and con-
@eminderO was followed immediately by an injection solidation and reconsolidation, have important clinical
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implications for understanding the psychotherapeutic debate regarding the legal and ethical issues associated
process. MTT provides a way of understanding how dis-with Gnemory dampenind)as it has been called (Kolber
tressing emotional memories can be both strengthened2006 Tenenbaum & Rees@007).
over time and also altered through the corrective experi-
ence. Consider, for example, an emotionally distressing
event such as a betrayal or abandonment. As we havg. Semantic memory is integrated with
seen, the emotional reaction is an integral component of gutobiographical memory
the memory, connected via the spatial and temporal con-
texts to the event and bound to the self, forming an autobio- Autobiographical and semantic memory seem, at least phe-
graphical memory. The more highly arousing the emotional nomenologically, quite different from one another. Auto-
reaction, the more likely the evoking situation will be re- biographical or episodic recollection involves thinking
membered later on (McGaugl2003. When a memory is about a past everdit is personal, emotional, imbued
recalled, the emotional response is re-engaged and thewith detail, and temporally and spatially unique; and it
amygdala reactivates the sympathetic response. Accordingften has great relevance to our sense of self and the
to MTT, the recollected event and its newly experienced meaning of our lives. Semantic memory, on the other
emotional response will be re-encoded into a new andhand, has to do with the knowledge and rules governing
expanded memory trace. Thus, memory for the original behavior that have been acquired through a lifetime of ex-
traumatic incident is strengthened, making it (and the perience®it is factual and typically devoid of emotion or
now intensi ed emotional response) even more likely to reference to the self or spelct times and places. Although
be accessed in the future. semantic knowledge conveys meanings, it is rarely the kind
MTT also provides a mechanism for understanding of personal meaning embodied in autobiographical and ep-
how this same emotional memory might be revised. isodic memories. Instead, it provides us with expectations
During therapy, patients are commonly asked to recall and enables us to predict the outcomes of new situations
and re-experience a painful past event, often eliciting ausing the generic knowledge gained from similar situations
strong emotional reaction. If the psychotherapy processin the past. The distinction, as outlined by Tulving983,
leads to a re-evaluation of the original experience, a newfocused originally on the different types of information pro-
more adaptive and perhaps more positive, emotionalcessed by the two systems, unique spatial-temporal contexts
response may ensue. The corrective experience occur$or episodic memory, and facts and concepts for semantic
within a new context, the context of therapy itself, which memory. More recently, Tulving2002 2009 has empha-
can then be incorporated into the old memory through sized that what distinguishes episodic memory is not so
reconsolidation. It is important to reiterate that MTT sug- much the type of information being processed, but instead
gests this process is not simply attributable to a newthe phenomenal experience of remembering, autonoe-
memory trace being created, but that the original event sis. According to Tulving 2002 p. 5) Gt [episodic
memory itself is transformed in fundamental ways. It is memory] makes possible mental time travel through sub-
conceivable that once this transformation has taken placgective time, from the present to the past, thus allowing
the original memory, including the associated emotionalone to re-experience, through autonoetic awareness,
response, will no longer be retrievable in its previous one® own previous experiences. Its operations require,
form. By this view, psychotherapy is a process that notbut go beyond, the semantic memory syst&€nThis
only provides new experiences, but also changes our underapdated formulation suggests that episodic and semantic
standing of past experience in fundamental ways throughmemory are representational systems that together
the manipulation of memory. capture both the regularities and irregularities of the
If experiencing a qualitatively different emotion during world, allowing people to create concepts and categories
recollection can have a modifying effect on subsequent(semantic memories) and also capture the time and place
emotional responsivity to memories, it is plausible that when one particular combination of entities was experi-
drug-induced blockade of the new memory formation can enced, yielding an episode that may or may not be consis-
lead to the same result. Taking the notion of reconsolida-tent with one® prior expectations.
tion one step further in humans, researchers have now It has long been assumed that episodic and semantic
begun to investigate the possibility of modifying previously memories are relatively independent of one another, both
acquired traumatic memories by using drugs to block the functionally and anatomically (Aggleton & Browh999
emotional response during recollection. For example, ad-Schacter & Tulvingl994 Schacter et al200Q Tulving &
ministration of propranolol, a beta-adrenergic antagonist, Markowitsch1998. Recent research, however, has called
may block reconsolidation of fear memory in rats by indi- this independence into question (see Ryan et 2008b
rectly in"uencing protein synthesis in the amygdala for review). In a series of functional MRI studies, Ryan
(Debiec & Ledoux2009. The effect of propranolol in al- and colleagues demonstrated that both semantic and epi-
tering the reconsolidation of emotional memories has sodic retrieval results in a similar pattern of hippocampal
been demonstrated in humans in an fMRI study activation, particularly when the tasks were matched for
(Schwabe et al2012). Propranolol has been administered spatial content (Ryan et aR008a 201Q Hoscheidt et al.
to individuals immediately after experiencing a traumatic 2013. Consistent with Tulving 2002, semantic memory
event (Pitman et al2002, and also to PTSD patients im- and episodic memory are seen as interactive and comple-
mediately after they recall traumatic memories (Brunet mentary systems. Both semantic structures and singular ep-
et al. 2008, blocking the emotional response to the isodic memories are important for identifying familiar
memory and, in both studies, leading to decreased emo-circumstances, interpreting novel events and predicting
tional responsivity during subsequent recollections. Al-outcomes, and choosing appropriate behaviors in response
though promising, this treatment has initiated heated to situations and personal interactions. Barsalt988 has
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long championed the idea that semantic knowledge isvariety of contexts can be conceptualized as creating multi-
embedded within a network of autobiographical memories. ple episodic experiences that will broaden the range of
Episodes are represented as single events that are connectedpplicability of new knowledge encoded in semantic
to other related episodes. Semantic memory is essentiallymemory. Linkage to emotional responses (as proposed in
derived from similar event memories that can be convolvedour integrated memory model) is expected to translate
to emphasize common information that is experienced into greater adaptive exibility and success relative to the
across contexts, giving rise to what we call semantidif! culties that led the client to seek treatment.

memory. This idea is the basis of latent semantic analysis

models (Landauer & Dumaid 997). By this view, semantic

information may be indistinguishable from episodic 9- Implications of this integrative synthesis

memory at the level of the brain when it isrst acquired,
and only later becomes differentiated as similar experience
accumulate and structural regularities and rules are derived.
The information can then be retrieved separately from a
speci ¢ context if necessary.

Jo reiterate, emotional responses, autobiographical memo-
ries, and semantic structures derived from them are inextri-
cably linked. Together they form an integrated memory

structure that can be accessed by many cbesotional

According to Barsalou1089, (There are no invariant €SPONses including action tendencies and behaviors expres-
knowledge structures in memoiry. Instead, people continu- sive of emotion, perceptual details associated with the event
ally construct unique representations from loosely orga-(S): and the derived principles, rules, and schemas used to in-
nized generic and episodic knowledge to meet the terpret novel situations. All of those elements have the ability

constraints of particular contexfp. 236). Instead of focus- L0 activate the memory structure, and importantly, once acti-

ing on abstracted concepts, Barsalou emphasizes the critiYat€d, any one of the components has the potential to update

cal role of personally relevant instances for generatingOther components of the structure via reconsolidation. Emo-

semantic knowledge. A concrete example comes from Zional responding is not separate from the event memories

study by Ryan et al.20083. They asked participants to that occurred when that response wasst experier_‘lced._
generate exemplars to the cu@kitchen utensil<d and Nor are semantic structures accessed without reinstating

then asked people to describe what they were thinking personally relevant information, and, particularly undgr cir-
about as they generated the items. Their responses werdumstances where the memory was strongly reconsolidated,

at the same time similar and yet uniquely personal. Everythe speci c memories that add unique information to that

articipant reported something like® pictured myself ~ Structure. . . . .
Etandiﬁg in Fr)ny kitchen Iocg)]king Qar%und the yroom Given these considerations, it becomes possible to un-

opening drawers and then looking in the cabin€@slote derstand each of the major modalities discussed above as

that it is Gny kitcherOthat guided the responses of the in- fOCUSINg on a particular way of entering or engaging the in-
dividual, rather than a disembodied}ypical kitChenO tegrated memory structure (SEElg. 1) Behavior therapy

leading a few individuals to give items lik&spresso initially engages emotional responding with a greater em-

makeOa prominent place in the list. The observation is in- phasis on implicit rather than explicit processes. EFT also

teresting because it suggests that semantic memory is nafitially preferentially engages emotional responding but

simply a stable record of past learning but something that isWith & greater emphasis on explicit than implicit processes.
CBT engages semantic memory initially, and Psychody-

generative," exible, contextually bound, and subject to revi- . hoth it i hasi he h
sion through personal experience. Semantic memory is geniamic Psychotherapy, with its emphasis on the here and

erated anew each time it is required, in much the same way©W In the transference situation and its relation to past ex-
as Bartlett (932 and others (Bergman & Roediget999 periences, focuses_ on autpblogra_phlcal memory as a point
Nadel et al.2007 have noted: Episodic memories are recon- Of €ntry. As we discuss in sections 814, however, a
structed and revised over time through multiple retrievals. MOre comprehensive understanding of how each modality
This stands in contrast to the classic distinction between epi\VOTkS requires consideration of the entire memory

sodic and semantic memories and the assumption that semans-truﬁt”fe' | . .
tic memory, at least, is a faithful record of prior learning. The integrated memory model provides an opportunity

What are the implications of viewing episodic and '@ develop a common language that spans disciplines and
semantic memory as interactive systems for understanding °Mmon mechanism underlying change in all psychother-

; ; ; tic modalities. We suggest that the 450 forms of
psychotherapy? It suggests that distressing or traumaticP€u
event memories that elicit emotional responses are incor-therapy (MacLennari99g, to the extent that they are ef-

porated into semantic structures that are used to predict [€ctive, address different aspects of a common phenome-
the outcomes of subsequent experiences and to choose ag?®n: @nd the success of practitioners of a given modality
propriate (or inappropriate) emotional and behavioral re-

sponses in novel situations. It is easy to see how highly -

emotional and accessible memories from the past becomem_ i —— R

. . . - . ENAVIOn era| O it}
the dominant basis for maladaptive responses in NOVE! Cilimpic » expiy = | Responses | €T (xpliit>Impliici)
cumstances that share some characteristics with the origine
distressing event. / \

Importantly, this formulation also suggests that there are ™ s o : . .
. . 2 . Psychodynamic__| | Episodic Semantic A _Cogmﬂwﬂehaworal

multiple routes to behavioral change an(_d th@vorking Psychotherapy *l memories: T Structures Therapy
throughOprocess. The new experiences in therapy that LS

update prior event memories through reconsolidation also

contribute to a change in semantic structures. Applying Figure 1. Points of entry into the integrated memory structure
the new knowledge and experiencing the results in afor four types of psychotherapy.
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depends upon their ability to access an integrated memoryclients to tolerate and integrate therapeutically induced
structure that may include aspects of experience not typi-arousal. Perhaps the level of arousal achieved during expo-
cally emphasized in the formal explication of that modality. sure therapy needs to be moderate enough to allow the
The model provides a way to highlight the unique aspectssimultaneous experience of the re-evocation of the old
of each modality that may explain why each type ofmemory while also experiencing a sense of safety during
therapy is best suited to address particular types of mal-the therapeutic interaction.
adaptive behaviors and distressing emotions. The model
may also provide new information by suggesting ways to op- . .
timi&e chzl;nge within each therapyymogglity. Agthoa/gh wepg'z' Cognitive-behavioral therapy
cannot address each and every type of psychotherapBT focuses on identifying irrational thoughts that induce
here, we will bri¢' y discuss the implications of the integrated distressing emotions and changing the thoughts to bring
memory model for the four therapy modalities highlighted about a different emotional experience (Butler et 2008.
in this paper that focus primarily on one or another compo- BeckS cognitive therapy for depression (Beck et #0279,
nent of the model: autobiographical memory, emotional for example, aims to reduce depressed feeling by having
responding, the semantic structure, or some combinationclients identify and reevaluate their negative thoughts, assum-
of these. The implications that we present in sections ingthatthe depressed feeling results from maladaptive think-
9.1£0.5 are theory-driven and remain to be empirically ing. From the current perspective, these interpretations are
tested. driven by the semantic structures that derive from prior expe-
rience. New evaluative structures, once in place, enable
one to experience the original eliciting circumstance or stim-
ulus in the context of an altered emotional state that then
Exposure therapy involves re-experiencing the emotionallypermits updating through reconsolidation.
arousing stimulus in conditions of safety and control. One of the differences between CBT and the present
Research shows that physiological arousal is an essential imodel is the priority given to semantic structure in eliciting
gredient of change (Foa et al995. The success of therapy distressing emotional responses. CBT presumes that
improves when the original emotional response that in-irrational thoughts and maladaptive interpretations
cludes physiological arousal is kciently reactivated and precede the emotional response to a novel situation. In
is then subsequently attenuated during the therapy contrast, the integrated memory model assumes that
session (Foa & Kozakl986 1998 Lang et al. 1998. current cues and situational contexts that derive their sali-
Thus, the initial intensity of arousal is important because ence and meaning from memories of past experiences
it permits a greater attenuation of the arousal responsetrigger all components of the memory structure simultane-
over time. One way to understand this change, consideringously. Emotional responding occurs in parallel with mal-
the integrated memory model, is that elicitation of the fear adaptive thoughts, not as a consequence of them. By this
response is an expression of implicit emotion (visceromo-view, focusing solely on thoughts and evaluations during
tor, neuroendocrine, and somatomotor responses) anddistressing situations will not elicit change. CBT may use
the larger memory structure that is revised in the therapeu- negative thoughts as a way to engage the memory structure,
tic context. What may be speaially therapeutic is the but without a new and more positive emotional experience
combination of the activation of the old response (as mea-to take the place of former responses, change cannot occur.
sured by arousal) and the activation of the new experienceThis is consistent with Teasd&eview that CBT alters the
of safety that leads to updating of the memory structure. Asattitude toward the thoughts (e.g., @ having these
noted above, this results in a change in the behavioralthoughts but | could have others), not the thoughts them-
expression of emotion from one of avoidance to either selves (Teasdale et &002.
non-avoidance, approach or a wider range of behavioral As such, although CBT traditionally focuses on emotion
options, and a change such that the initially strong viscero-such as depression as an outcome, the current model high-
motor response is attenuated. lights emotional arousal as a mediator of therapeutic
Another implication is that behavior therapy is derived success. Similarly, although CBT does not emphasize the
from the behaviorist tradition, which views behavior as un- exploration of past memories that originally led to develop-
derstandable based on environmental contingencies andnent of the maladaptive response, it clearly uses explora-
eliminated the need to postulate mental states as mediation of similar, albeit more recent, experiences that have
tors. The evidence reviewed above, which reported thatelicited distressing reactions. To the extent that these expe-
anxiety during therapy predicts therapeutic success, indi-riences share common characteristics with the original
cates that the intensity of emotional experience is a criticalmemories, they will also be subject to reconsolidation
determinant of outcome. Also relevant here is the impor- through the corrective experience. .
tance of the experience of safety in the therapeutic The integrated memory model makes clear wihyome-
response. workQis so important to effect change in CBT. Repeatedly
A related issue involves the degree of arousal needed fobecoming aware of the distorted thoughts that lead to mal-
the therapy to be successful. In therapies that require re- adaptive emotional responses is unlikely to elicit change.
"ection and representation of emotional states, including The individual must also engage in new evaluations of
CBT, EFT, and psychodynamic approaches, arousal levehovel situations that lead to different, more adaptive, emo-
needs to be at the moderate level, as described above. Irtional and behavioral responses (Castonguay efila96.
the theory of BT, which does not involve tection, there  Through homework, new emotional experiences may
is no upper limit on the level of physiological arousal re- occur in a variety of contexts outside the therapy setting, in-
quired or desired. On the other hand, dropouts from BT creasing generalizability and the likelihood that the individ-
occur commonly. This may be related to the ability of ual will be successful in applying new semantic structures

9.1. Behavior therapy
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outside of the therapy situation. The practice of homework set of changes are taking place. The elicitation of a new
could also potentially have negative consequences. Homeemotional response in therapy comes about by having the
work practice instructs the individual to seek out situations individual consider alternative interpretations of a distress-
that elicit negative thoughts and, by our view, their inherent ing situation. Thus, semantic structures associated with
negative emotional responses. Unless the person is successyaladaptive emotional responses are being updated and
ful in applying an alternative evaluation to the situation and transformed along with the emotional response, even
thus experiencing a new, more adaptive emotional re-though EFT does not consider those interpretations to be
sponse, there is the danger that the old ways of respondinghe basis for change. In addition, to the extent that a dis-
will simply be strengthened further, as additional similar tressing situation is similar to prior experiences, these situ-
experiences are incorporated through reconsolidation. ations act a@eminderto reactivate earlier memories and
This model highlighting the importance of new emotion- thereby include them in the updating process. As such, the
al experiences and the deleterious effect of reactivating fa-focus on emotional responding and eliciting both the re-
miliar maladaptive emotional responses also provides arevaluation of semantic structures and an alternative com-
understanding of why negative ruminati®@repetitive  peting emotional response during the therapy constitutes
thoughts focused on negative emotions, events, and theiman effective way to update the memory structure and
contexts (Martin & Tesset989 Bmay interfere with ther-  bring about change.
apeutic progress. Although rumination can lead to positive EFT and CBT share a common goal of undermining
outcomes in some circumstances, there is ample evidencesemantic structures and emotional responses as they are
that it is associated with the onset and maintenance ofapplied inappropriately to novel situations that resemble
depression and anxiety disorders, as well as the recurrencpast experiences. Whereas EFT emphasizes emotional re-
of depression in the future (for an extensive review of the sponding, CBT emphasizes the semantic structures that
constructive and destructive aspects of repetitive thinking, lead to and reinforce this maladaptive response. We suggest
see Watkin®008. According to Nolen-Hoeksema&004),  thatboth therapies are working towards the same goal via dif-
rumination enhances the vicious cycle between depressederent routes that access the same integrated memory struc-
mood and negative, pessimistic thinking, thereby interfer- ture. By using Gestalt techniques such as role playing and
ing with problem solving and the ability to experience two-chair work, EFT may be particularly e€ient for induc-
positive emotional aspects of new experiences. By ouiing strong emotional responses during the therapy session. As
view, negative rumination would not only interfere with discussed earlier, the intensity of emotional experience
new positive emotional experience, but will lead to duringthe therapy sessionis universally idéetil as one pre-
strengthening of the existing negative memory constructs,dictor of therapeutic success. Once elicited, the semantic
increasing the likelihood that negative thoughts come to structures associated with this response can then be examined
mind as they are reconsolidated across increasingn the context of the therapy session, leading to a new emo-
numbers of contexts. This strengthening of negativetional experience that is integrated into the memory
thoughts and affect, and the generalizability of rumination structure.
across contexts, would increase the centrality of the nega-
tive events in on® life narrative (Berntsen & Rubin hod . q h vsi
2006 Rubin et al.2008 and undoubtedly make the revi- 9.4. Psychodynamics and psychoanalysis
sion of such a memory structure more tdult to achieve. For many years psychoanalysis ds#&l was averse to con-
ducting objective research on its methods and outcomes for
a variety of reasons, including concern that such research
would irreparably alter the emotional milieu of the very
EFT, as a form of humanistic psychotherapy, suggests thatherapy that was being studied. Furthermore, because of
it is possible to strategically and!efiently produce the jux- the challenges of formulating and testing hypotheses that
taposition of old emotional responses and new updated re-could be faldied, the ability of psychoanalysis to survive
sponses through an emphasis @hanging emotion with  in an era of evidence-based practice has been questioned
emotionO In EFT, new emotional experiences in the (Bornstein 2001). A more recent recognition within the
context of old, familiar and maladaptive emotional experi-! eld of the necessity for research (Leichsenring &
ences are facilitated by an active and engaged therapisRabung2008 Shedler2010 holds promise for its survival.
using Gestalt techniques such as two-chair work, in which Although there are many different schools of thought
two sides of a cdhict are expressed and the associatedwithin psychoanalysis, the common fundamental ingredi-
emotions are experienced from both perspectives in realents of transference and a developmental perspective are
time. The activation of strong emotional responses andimportant to consider in light of the integrated memory
the engagement of alternative emotional responses aremodel. Time and cost considerations aside, the technique
key ingredients leading to change. The explicit recollection of meeting three, four or! ve times per week for several
and understanding of developmental origins and past dis-years creates a special opportunity to activate old memories
tressing memories or eliciting transference responses hasand observe their iuence on present-day construals and
been thought to be unimportant. Nevertheless, the empha- emotional experiences with an emotional intensity and viv-
sis on changing emotional schemes, which as noted aboviglness that is difcult or impossible with other methods
involves altering the integrated memory structure, makes (Freud 1914/1958. As such, this approach has the potential
clear how central memory processes are to EFT. to offer something not available with other modalities that
EFT proposes that what is being changed through this can have pervasive effects on a perGofunctioning in a
form of psychotherapy is the emotional response itself,wide variety of social, occupational, and avocational set-
which is revised through the elicitation of new emotions. tings. New learning can involve improvement in function
The integrated memory model would suggest a broaderabove and beyond symptom reduction, such as better

9.3. Emotion-focused therapy
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self-esteem, greater ability to tolerate and manage stresshas been thought that a passive, abstinent psychotherapist
improved " exibility in social relations, a greater capacity (responding minimally and sitting out of view of the patient)
for intimacy and the construction of a coherent life narra- is a benécial approach (Meissnet998. However, from

tive that exceed what would be expected based on symptothe current perspective, transformation can only take place
matic improvement alone (Shedl€010. to the extent that a corrective experience occurs. Itis insuf

In the transference situation in psychodynamic therapy, cient to have the prior memory reinstated unless some new
the therapeutic action of the intervention becomes possible experience occurs that shares common characteristics with
by experiencing the therapist as if she were an importantthe original event, leading to its transformation. According
I gure in ondd past. The corrective emotional experience to the current model, the analyst needs to be experienced
occurs when the patient experiences the therapist as re-directly and counter to expectations in order for lasting
sponding in a different (typically more positive) way than change to occur. Many opportunities for having such new
expected. This may be what Sterr2Q04 refers to as experiences are missed by having the analyst as a passive
Q@ritical moment®in the therapeutic encountebwhen a  observer (Goldberget995. The current perspective places
situation arises that elicits a maladaptive response and thenore emphasis on new emotional experiences that occur
therapist, in turn, responds in a new and helpful way that while old memory structures are activated, rather than
differs from expectations. Note that thi@nomentOan au-  simply revisiting old painful memories.
tobiographical episode, has the potential capacity to alter Additionally, consideration of the integrated memory
underlying semantic structures and associated emotionaktructure and reconsolidation provides a way of under-
responses. The corrective experience increases the likelistanding why psychoanalyses have at times been unsuccess-
hood that similar situations arising outside therapy will be ful or interminable. Recall of past traumas or adverse
interpreted differently by the individual, resulting in differ- experiences without competing emotional experiences
ences in expectations and ultimately different emotional will lead to a memory that is further reconsolidated and
responses. thus more likely to be retrieved during similar situations

In this modality, a key component of therapy is the rec- in the future. As the memory itself is strengthened, so
ollection and discussion of the past experiences that led taoo is the emotional response and the semantic structures
maladaptive ways of responding to novel situations. Thusthat result in novel situations being interpreted in maladap-
for psychodynamic therapies, access to the memory structive ways. Recollection alone serves only to reinforce and
ture is most often via old episodic memories. Although further ingrain the patien® original version of the traumat-
not the focus of these therapies, the corrective experienceic or adverse memories, and it is insafent to bring about
updates not only memories, but also the rules and expectaclinical change. That may be what transpired when cathar-
tions that derive from them, leading to changes in emotion- sis alone was advocated. As noted above, a parallel phenom-
al responding. The new episodic experience in therapyenon highlighted in the context of CBT is rumination, a
shares situational cues with the original event. Reconsolidaperseverative thought process that prevents new emotional
tion revises the original memory by incorporating aspects ofexperiences from occurring (Ray et 2009 and further in-
the new event, as well as the expectations and rules that wilgrains the patier® original version of prior experiences.
be applied to new situations.

For practitioners in this modality, the explicit recollec-
tion and understanding of the past experiences that
account for perceiving and experiencing the therapist in aAn advantage of the integrated memory model is that it
maladaptive way are thought to be critical. According to provides new ways to think about and explore the mecha-
the integrated memory model, this may not actually be nec-nisms of therapeutic change experimentally. For example,
essary in certain cases, and it may be important for the surwe do not know how many repetitions of the corrective
vival of the technique to determine under what experience are needed to bring about change, or whether
circumstances it is needed or desirable. What appears esehanging the situational context of the corrective experi-
sential is the juxtaposition of maladaptive emotional reac-ence, as we suggested above, increases the effectiveness
tions and expectations with the novel response of theand generalizability of change. We also do not know how
therapist, leading to a new emotional experience that isintense these experiences need to be, what the optimal
then incorporated into the existing memory structure. novel experience should be in order to update the
What is also critical is that this updating will occur optimally memory structure or how these factors change as a function
when the old memory is activated and available for trans-of individual differences (e.g., of@starting point on the in-
formation. Thus, there may be circumstances where an em-verted-U curve). Is the most étient route of change
phasis on past distressing experiences is warranted, such #wough past memories, emotional responding, or cognitive
with a patient in whom no single disturbing or traumatic structures, or in fact a combination of all three? Could it be
memory has occurred, but for whom patterns of behavior that psychoanalysis has been right all along (at least in part)
and emotional responding have developed through repeat-in emphasizing the importance of bringing to conscious
ed events that share common themes, such as beingwareness past memories of distressing situations and expe-
shamed as a child. In this case, bringing to mind speci riencing the emotions associated with these situations (as a
old memories may more étiently activate the emotional prelude to a corrective experience)? Or, is the optimal
response and highlight the distorted perceptions and ex-route determined by the particular quality of the distress
pectations of the individual, increasing the likelihood that that compelled the individual to seek therapy in tHest
the comparison to a present reality that is quite different place? To what extent will the duration of change achieved
will be made. be determined by the degree of emotional arousal, the

Another implication for psychodynamic psychotherapy extent of enhanced understanding, and the particular way
involves technique. For some forms of psychoanalysis, ithat they are combined? We should apply questions such

9.5. Implications for research
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as these to multiple modalities so that we can compare andof new memories leading to positive change (Walken9.
contrast the predictors of success in each. Rapid eye movement (REM) sleep has been shown to pref-

A key ingredient of all successful psychotherapy is estaberentially support the consolidation of emotional aspects of
lishing a therapeutic alliance and a safe environment formemory (Diekelmann et aR009. Medications that reduce
doing the work of therapy (Horvath & Luborsk$993. A REM sleep, such as selective serotonin reuptake inhibitors
safe environment is associated with a sense of control angSSRIs) (Tribl et al.2013, may alter this conversion to
low physiological arousal (Abelson et aD10 that may long-term memory and impair the process of change in psy-
be understood from the perspective of the autonomic chotherapy. Conversely, improving sleep through pharma-
and neuroendocrine systems. As noted above, neuroimageotherapy, or adding behavioral sleep interventions
ing has shown that superior medial prefrontal activity, a (Bootzin & Epstein2011) may facilitate change in psycho-
brain area involved in mental feection (Amodio & Frith  therapy. Napping has also been shown to enhance explicit
2006, decreases activation when autonomic arousal igecall of verbal material both immediately and after a
high (Lane et al.2009 Thayer et al.2012, suggesting delay (Mednick et al200§. One might consider doing a
that the ability to ré ect on what is going on in or®own trial of napping after therapy sessions to see if therapy
mind, or in the minds of others, may occur more readily progress is enhanced.
in conditions of relatively low physiological arousal. Put The relationship between basic and clinical research is
another way, if one feels anxious and uncomfortable, thebidirectional. Just as methods used in memory reconsolida-
brain structures needed for the exploration of dBeown  tion research can be applied to research in psychotherapy,
thoughts and feelings, or the thoughts and feelings ofso too can clinical observations "imence how basic
others (in our terms, réecting upon semantic structures), research is conducted. For example, the principle of
tend to go of ine (Lane & Gat eld 2005, consistent with  @hanging emotion with emotiodin EFT has implications
the need for moderate levels of arousal during therapy for how aversive conditioning studies are performed in
that involves réection and emotional experiencing. Build- rodents. Instead of simply having the rat respond passively
ing a strong therapeutic alliand®the supportive and to the electric shock by freezing, rats can be taught to
trusted presence of the therapifimay be critically impor-  respond actively, as in the defensive burying procedure
tant in developing the sense of safety and hence, decreasin¢e.g., De Boer & Koolhaa2003, in which rats actively
anxiety. One hypothesis that derives from this discussion ibury a shock prod if provided with wood shavings in the
that incorporating methods that control high levels of phys- training context. A variant of this procedure has recently
iological arousal while still allowing negative emotions to bebeen suggested as a potential rodent model of PTSD
experienced may enhance the ability to"ext on internal  (Mikics et al.2008. This active approach might lead to al-
states and thoughts in order to reevaluate semantic structerations in the neural circuitry of conditioned fear, and
tures. Clearly, there are new opportunities to evaluate the provide a model for understanding how clients are helped
role of vagal tone during psychotherapy sessions and its reto overcome apprehension with assertiveness by tapping
lationship to the therapeutic alliance and a sense of safetyinto adaptive emotional responses such as anger during
More generally, the hypothesized inverted-U relationship the therapy session (Greenbe§10.
between arousal level and medial prefrontal cortex activity,
and the corresponding capacity for mentalizing @ewn
emotional states, needs to be tested.

A related issue is the need to adjust the intensity of phys-
iological arousal so that it does not interfere with memory As noted above, we do not have a principled way of choos-
reconsolidation. As discussed earlier, stress results in théng between modalities based on client characteristics.
release of cortisol (Abelson et &010, which is necessary Typically therapists have a primary modality that they
for the consolidation (and reconsolidation) of new emotion- profess to practice but evidence suggests that successful
al memories (McGaugh & Roozenda@D02. Anxiolytic  therapists who espouse different modalities share many
medications such as benzodiazepine may control anxietyGharacteristics, such as warmth, empathy, genuineness,
but they also decrease cortisol production and disrupt con-and enthusiasm (Frank9741. This has led to invocation
solidation, which could compromise memory updating of the @odo bird verdicO(Luborsky et al.1975 2002,
during therapy. Otto et al.Z010 suggest that propranalol, which states that because of these common factors all
which blocks cortisol and interferes with memory consoli- forms of psychotherapy are effective and none is superior
dation, may be benkcial if used acutely after trauma to to any other.
decrease the development of PTSD symptoms, but it A speculative alternative, offered from the vantage point
may slow the reacquisition of safety if the treatment is con- of our unifying framework, is that a distinction between
tinued during therapy, when patients are exposed to modalities may be based on the pervasiveness of the pre-
trauma cues under safe circumstances. It is possible thasenting problem or maladaptation. Behavioral (exposure)
nonpharmacological methods, such as building the thera-therapy may be indicated when there are sgeagiidenti -
peutic alliance, are better for providing a sense of control able situations that elicit spédat implicit emotional
and safety without impeding memory updating. responses, such as a phobia. CBT and EFT may be indicat-

Another research implication of the integrated model ed in symptomatic syndromes such as depression that are
that was not previously considered is the specrole of  not situation-spedic but are temporary disturbances in ex-
sleep in bringing about gains in psychotherapy. Cliniciansplicit emotional experiences. Insight-oriented therapies
have long understood that if a patient is not sleeping wellmay be indicated when the ditulties are enduring trait
because of depression, anxiety, or psychosis, the sleepharacteristics of the individual that are not situation-
problem is likely to interfere with clinical improvement. specl c or temporary. The fundamental process of change,
Indeed, healthy sleep may be essential for the consolidatiorhowever, may be shared by all of these modalities.

9.6. Differentiating between modalities
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9.7. Implications for education memories form Moundary conditions or expectatioBdor the

. - .. persor® semantic®ecision rule®(sect. 6, para 4.). They review
A Cha_lllenge for men_tal health cl_lnlcal tra_lnlng, and_ clinical recent research showing that rehearsal under new conditions
practice generally, is to establish a rational basis for seznanges original memories, and suggest, without dpelchdings,
lecting a particular type of psychotherapy for a particular that successful treatment changes the rules by changing the
patient or particular problem. The predominant approach memories.

to clinical training is for a program to specialize in a par- This account may be true, but no reason is given for why a
ticular mode of psychotherapy and have trainees selecperson must reconsolidate an original memory to overcome its
where they get their training. Complexity arises as profes-effects. Furt_hermore, putting traumatic _memories at the core of
sional oversight committees require groiency in more pathogenesis overstates the case. With the exception of post-
and more modalities and trainees must somehow maketraumatic stress disorder and, arguably, borderline personality dis-
sense of and integrate modalities from different theoret- °rder (Gunderson & Sabd993, most psychopathology does not

; . . . originate in trauma (Wenar & Keri@006. Even phobia, the dis-
ical and historical traditions. The model presented here j 4o one might think most likely to spring from trauma, cannot

potentially provides a unifying framework that can bring ysyally be traced to any such root (Poulton & Menzi2802
some coherence to psychotherapy education and carRachman1977). Where a conditioning process can be seen, for
provide a rationale for combining or integrating example in the progression of panic attacks into panic disorder,
modalities in the care of a spéa client. The model the unconditioned stimulus for anxiety is panic itself, which is
also provides new opportunities for research for thosenot externally caused (Bouton et a2001). Many causes have
training programs that value research as part of thebeen proposed for the various disorders that respond to psycho-
clinical training. therapy, but it is striking that most therapies have targeted
misguided and overgrown attempts at self-contr@ognitive
mapgGestalt),@onditions of wortl(client-centered) @nustur-
ACKNOWLEDGMENT . _ bationO (rationaBemotive), (vergeneralizatio® (cognitiveD
The authors thank Drs. Nick Breitborde, Patrick Dust, Harald pepavioral), and of course the punitive superego (summarized in
Guendel, Jerry Osterweil, Karen Weihs, and six anonymouscgsinj & Wedding2011). True, the person often ascribes these
reviewers for their detailed comments on a previous draft. burdens to parental or social demand, but the great amount of
projection that such reports usually represent leaves unexplained
the persor® issues with self-control.

In most cases there has been no crucial event, but rather a long
history of poor coping. People come to therapy entangled in a lot
of old learning. We are high-strung organisms, prone to fears from

Open Peer Commentary our evolutionary past that require active learning to get over
(Muris 2006 Poulton & Menzies 2002. The self-sustaining
nature of emotion that the authors describe is undoubtedly
another factor. Additionally, |1 have argued that we have an

Psychopathology arises from intertemporal inborn warp in how we evaluate the future, and that our attempts
bargaining as well as from emotional trauma to correct for this warp can account for a good deal of psychopa-
thology in the absence of any victimization (Ainsli299 20085. |
doi:10.1017/S0140525X14000132, e2 summarize my proposal as one of an unknown number of contrib-
uting mechanisms: An inborn tendency to discount the value of
George Ainslie future experiences as a hyperbolic function of expected delay is
School of Economics, University of Cape Town, Rondebosch 7701, South now well established (Bickel & Marsch001, Green & Myerson
Africa; 151 Veterans Affairs Medical Center, Coatesville, PA 19320. 2004 Kirby & Santiestebar2003. The result is temporary prefer-
george.ainslie@va.gov ence for outcomes that we would avoid at a distance and which we
http://www.picoeconomics.org regret afterwards. Many of the choices we face are asymmetrical

situations in which slow-paying options that appeal to our reason
Abstract: The role of emotional trauma in psychopathology is limited. are pitted against urges, a problem that is universal but which is
One additional mechanism is predictable from hyperbolic discounting: magnl ed by inborn susceptibilities in some people (Goldsmith
When a person uses willpower to control urges each success or failureet al. 1997 Goodwin 1986 Van Houtem et al.2013. Urges
takes on extra sightance through recursive self-prediction, potentially may i‘eel négative but hard to resist (to panic tc; atten.d to an ob-

motivating several constricting defense mechanisms. The need for . h b ) | . d
eliciting emotion in psychotherapy is as the authors say it is, but their_sess'on)' or they may be consciously tempting (to use drugs or get

hypothesis about reconsolidation of memories adds no explanatory powerinto destructive relationships), but for all of them we face the
choice of giving in or trying to control them. We monitor our at-

There is wide agreement that fostering corrective experience tempts to control urges with recursive self-prediction, and in
entails re-creating avoided situations in real time, whether literally doing so create the history of successful and failed commitments
or in the transference, and supporting the personQuracticing a  that entangles us:

new way of behaving and experiencing the world in a variety of As we face particular kinds of urge repeatedly, we notice that
context©(Abstract). By contrast, a rationale for why a per@bn our current choice predicts what we will choose next time, and
symptoms have grown and persisted in tHest place has sowe increasingly come to act under the weight of our anticipated
escaped consensus over the years. The authors adopt a model éfiture. Our awareness of current choices as test cases for future
emotional trauma,( single everdor G repeated pattern of choices creates personal rules, which are oftenplicit, in
abuse or mistreatmefi}(sect. 2, para. 8), the effects of which do the author€terminologybwe sense the extra sigriance of the

not fade with time because of the somewhat autonomous naturechoice but cannot articulate what is at stake. With high degrees
of emotionbthat it may grow with rehearsal in the absence of of such awareness our decision-making becomes legalistic, ab-
new provocations (or unconditioned stimulif@vhen a memory  stracted away from the here-and-nddn clinical terms,compul-

is recalledE the recollected event and its newly experienced sive.In effect we are playing repeated prisor@@dilemma games
emotional response will be re-encoded into a new and expandedwith our expected future selves, the logic of which is weighted
memory trace. Thus, memory for the original traumatic incident toward defection and self-mistrust (Monterosso et &002).

is strengthene®(sect. 7, para. 8). They say that such episodic Lapses damage our cbdence in our intertemporal cooperation,
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engendering guilt and leading us to abandon attempts at self- autobiographical memories, semantic structures, and emotional
control in areas where it has failed. Thereafter we avoid the response®design the therapeutic process much in the way
kind of situation where we were overwhelmed, concluding that society monitors individual passage through rites and rituals. Ex-
we @ar®face embarrassme@or @ar®stand heightthus es-  plicitly, the model aims to develofg common language that
tablishing a circumscribed symptom. For addictive urges this spans disciplines and a common mechanism underlying ch@nge
abandonment is called thabstinence violation effe¢Marlatt & (sect. 9, para. 2).
Gordon 198Q Polivy & Herman1985. To restore intertemporal Our core idea is that the validity of the Gennepian sequence in
cooperation we redene our rules with rationalization, and we the standard rite of passage, which is made of separation from
develop repression and denial to avoid recognizing lapses. Ovethe old state, transition, and reincorporation into a new state,
time we accumulate commitments and failures of commitments transcends thed xed formOof traditionally transmitted rituality
that make us rigid in much the way old economies or bureaucra-and belongs ultimately to the inherent passage of human life.
cies become rigid (Olsoti982). Human life, like all life, is change, itself. Managing perpetual
Defending brittle truce lines between urge and control may change is linked to managing crisis: by means of rituality,
thus be a major motiv®at least as great as that of escaping trau- within customary societies, and by means of therapy, with the
matic memoriePfor developing rationalizations, resistances, and dwindling of customary, tradition-bound institutions within
other Gwvoidance of emotional pain through regulatory actibns (post)modernity (see also Arnet2012. Crises, thoughD
(sect. 2, para. 13). In this view the role of psychotherapy is to en-because of the constancy of human varialidedl are describable
courage creative destruction of these truce lines. It does so by in-by means of Van Gennép tripartite scheme. Seen under this
viting the person into the situations that provoke relevant anxietieslight, the crises demanding therapeutic intervention from
while supporting her trial of new responses, the same proceduremodern day psychiatry and psychology can all be included
indicated for overcoming emotional trauma, and, indeed, for psy- within the framework of the imperfect passage or transition: im-

chotherapy generally. perfect separation, prolonged transition (far beyond the concrete
reorientation of the person towards an adjusted, more tiimg,
ACKNOWLEDGMENT status), and unsuccessful reincorporation into the new condition.

This material is the result of work supported with resources and the use of Disruptions within the development of the person throughout his
facilities at the Department of Veterans Affairs Medical Center, gr her ages, throughout the pers@'] growing up, growing
Coatesville, PA, USA, and is thus not subject to copyright. The opinions mature, and growing old, result in accumulations of traumas. Re-
expressed are not those of the Department of Veterans Affairs or of the solving the traumas must involve considering the disruptive event
US government. and its sigrlicance within the personal history. The markers of
the persom® fractured passage through his or her life are emo-
tional memories of emotional experiences: the ways we all
encode the Gennepian separation, transition, and oished re-
The importance of the rites of passage in incorporation, With_in our autqbiographical histories.
assigning semantic structures to wansitonal Stas and. e incorplete. passage, and comert i
autobiographical memory into the creation of the@oherent narrative account of what oc-
d0i:10.1017/S0140525X1400034X, 3 curreqb(se(_:t. 2, para. 9). The similarities be_tv_vee_n traditional cer-
emonies involving larger group participation, and the
psychotherapeutic (most often) one-to-one framework, needing
to elicit a re-enactment of the stressful, unsolved situation,
which is then incorporated within a corrective experience occur-
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oanabenga@gmail.com  bogdan.neagota@gmail.com The re-enactment of a script in a dramaturgical form, condens-
ileanabenga@gmail.com  www.orma.ro ing semantic information and epitomizing a category of real expe-

riences in a dramatized form, easy to anticipate for the insider:

;Br\]tt)esrt;i%tr:] gAsoﬁ\ljg;gzln fgt?}"{ﬁ,"e"’?h'zt; pgjeticn(;))trlgigcgg ;’Sggggggdma?ﬁeAssigning roles for reproducing a mythical script and thus rehears-
target article and the rites of passage occurring across multiple societies',ng anillud temp.USdrama (Se.Ct' 2, para. 8 Ben@&)QQ;

as individuals make the transition from one sigrant age or status to The personal involvement, interest in the scripthat is, probably
another. setting the optimal arousal level for encoding, and further reconsol-

idating the integrative information (semantic, autobiographic and
The target article suggests an intriguing bridge between the two emotional) (sects. 3EB.3);
disciplines concerned with the complex well-being of humankind:  The presence and amount of the personal experience of the in-
psychology and anthropology. First, its conclusions are similar todividual as actor or character in the script, which ensures the emo-
and signi cant to the well-establishetdndings of classical anthro- tional involvement of the individual, as well as the activation of
pology: namely, the étacy of therites of passagé/an Gennep  autobiographical memory;
1909/1960), inherent to every form of rituality within traditional The generation of a new narrative, based on the script, repro-
societies, in managing critical transitions in human development,ducing the narrative plot, yet loaded with both the emotional ex-
whether they refer to the cycle of a pers@iife (irth, childhood, periential load of the original plot, and the new emotional load
social puberty, betrothal, marriage, pregnancy, fatherhood, initia- via the process of reconsolidation (sect. 4, para 6) (also considered
tion into religious societies, and funer@§Van Gennep1909/  a critical stage by trauma-focused interventions such as TF-CBT
196Q p. 3]); coming of age (Neagot2011 Schlegel & Hewlett  [see Cohen et al2006); without the participant§experiential in-
2011, marriage and death (Beng2011 Benga & Benga2003; volvement in the rites and rituals, we cannot speak of their anthro-
or to the @eremonies of human passaBeoccasioned by celestial pological validity as cultural facts;
changes, such as the changeover from month to month (ceremo- The virtue of repeated retelling of memories (which may be
nies of the full moon), from season to season (festivals related tacultural memories, as in myth and all the other epic genres) of im-
solstices and equinoxes), and from year to year (New &ear proving consistency over time (sect. 5, pard®&ect. 6, paras £l
Day)O(Van Gennepl909/1960p. 4), with both epical foundation ~ 4; sect. 7 paras.EB);
rites and anniversary dramaturgy (Beng@@09. Secondly, the The concrete difference between the person having not yet un-
proposed integrative memory model, with its tripartite structide  dergone the therapeutiedramaturgical script, and the individual
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having covered the role in the scrifitbe it collective, as in cere- Using this design, in which there is no explicit retrieval of
monials, or bi-univocal, as in the modal therapeutic alliance; the original memory, it is hard to prove unambiguously that
The quest for change, in both instances: traditional and reconsolidation has taken place, although other recent research
modern-therapeutic; has addressed some of these issues (Chan & LaPafli3
The concrete importance of the features and the quality of the Kroes et al.2014).
plot (i.e., semantic structurgsn orderingautobiographicalemo- Even if the manipulations in these studies are producing
tions and memories, which in turn restructure semantic memory. genuine reconsolidation effects on declarative memory, these
are relatively small in absolute terms. They are also obtained
The structure of therites of passagenay be studied nowa- with designs involving the memorisation of personally meaning-
days in ethnographic customary settings just as in those ofless stimuli. Given apparent boundary conditions for reconsolida-
yore. The more archaic a ceremoBfor example, the Roma- tion effects (Alberini et al.2013, such effects might not occur
nian Green Man at St. Georg€¢Neagota2011), the therapeu-  with memories of painful experiences that people have recalled
tic dance of theCalusari (Benga & Neagot2010, and moreb and perhaps ruminated over dozens if not hundreds of times.
the more analyzable it is as a cultural fact of its own syntax. An-Moreover, anxious individuals may be less likely to show fear-
thropology describes, puts forward, and interprets the change;related reconsolidation effects (Soeter & Kin@013. Finally,
psychology interacts, probes to the core motivations of thethe claim that memories have been permanently changed can
person, provokes and endlessly drills for the meaning withinlogically only be studied by thorough retesting and trying to
change. But after all, the process of human change remainselicit the original memory in another way, something that
the same, and its corresponding drama is the passage of time&emains to be done.
itself: Some passages last longer than they should; some never Some predictions made by Lane et al. do not obviously favour
reach the necessary threshold to suitably allow changing. Yea reconsolidation approach. For example, one suggestion was that
the common denominator of all these changes is that managingpropranolol is likely to be contra-indicated in post-traumatic stress
the change is always linked to giving weight and meaning to thedisorder (PTSD) therapy because it may slow the reconsolidation
autobiographical history of the self, whether suitably, properly of memories that incorporate a new sense of safety. Preliminary
recollected or not, as a result of the unsolved traumas acrossvidence appears to support the use of propranolol, however
the individual pathway. (Brunet et al. 2011). The authors also suggested that selective
serotonin reuptake inhibitors (SSRIs) are likely to impair the pro-
cesses of change in psychotherapy because their adverse effects
on REM sleep interferes with reconsolidation. However, most
of the evidence suggests that psychotherapy in combination with

Reconsolidation versus retrieval competition: SSRIs achieves better outcomes than alone (e.g., March et al.
Rival hypotheses to explain memory change in 2004 van Apeldoorn et al2008.
psychotherapy The main alternative possibility is that psychotherapy creates
new memories that compete with existing ones. Many contempo-
doi:10.1017/S0140525X14000144, e4 rary theories of human and animal cognition (e.g, Kesner &
Rogers2004 Poldrack & Packar@003 favour the idea that learn-
Chris R. Brewin ing produces a variety of new representations that can collaborate
Clinical Educational and Health Psychology, University College London, or compete with existing memories for control of behavior. Lane
London WC1E 6BT, United Kingdom. et al. mention extinction, a well-established therapeutic process
c.brewin@ucl.ac.uk which is thought to operate in this way, but do not explain why

_ o _ . they consider reconsolidation to be a more likely candidate for ex-
Abstrgct. I suggest it is ;(erelmafture tohasr?ume mgmorﬁ/ reconsphdauon plaining therapeutic change.
provides a unifying model of psychotherapeutic change given our™ apmnang the advantages of a retrieval competition approach are

current state of knowledge, and that other basic memory mechanisms, . )
also supported by neuroscience, have a stronger claim at present. Inthat it does not assume a very malleable memory system that is

particular, | propose that retrieval competition provides a more plausible constantly subject to change. In evolutionary terms, it would
alternative to memory reconsolidation. seem better to have a memory system that was able to keep a per-

manent record of extremely stressful or threatening events,

Two opposing views concerning memory change have held swapecause this information could be critical for survival. In fact, al-
in cognitive science as in psychotherapy research (Brel®ia9 though it is fashionable to emphasise the malleability of memory,
2006. One states that interventions such as supplying misinfor-there is also plenty of evidence for its stability and reliability
mation or conducting psychological therapy can in principle (Brewin & Andrews, submitted). This is hard to explain if memo-
result in a permanent change in the underlying memory repre- ries are constantly being updated, leaving no trace of the original
sentation: Here, Lane et al. argue for this position and that it behind.
is attributable to a process of reconsolidation. The alternative Another advantage accrues from the fact that relapse is rea-
view is that representations cannot be permanently altered, andsonably common even after successful psychotherapy. This is
that such interventions create new memories that leave the orig-hard to explain if it is assumed the underlying memory has
inal intact. Whether old or new memories then determine behav- been permanently updated. It is much more consistent with
iour is decided through a process of retrieval competition, with the idea that recovery is brought about by the creation of
the most accessible memory having the greatestugnce  stable alternative memory structures but that the original
(Brewin 2009. remains able to be reactivated under a speciset of circum-

Reconsolidation has not yet been extensively studied instances. This is a helpful model when teaching relapse preven-
humans, and there is controversy over whether it has been un-tion procedures to patients nearing the end of a course of
ambiguously established. A number of studies have used recontherapy. It emphasises that the return of negative feelings and
solidation manipulations to reduce peog@eemotional response cognitions is a continuing hazard but one that is not catastrophic
to a fear-inducing experience, an approach which leaves theand that probably reects the presence of spéda triggers. Pa-
declarative recollection of that experience intact. Other tients can then be encouraged to re-institute the coping mech-
studies, such as those reported by the authors, have demonanisms they have been taught rather than interpret the relapse
strated changes in memory for one set of objects broughtas a sign of treatment failure.
about by participants being given an indirect reminder of At present our understanding of therapeutic change is rudi-
this set just before being exposed to a new set of objects.mentary, and proposals for new mechanisms grounded in
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cognitive neuroscience are extremely welcome. It is likely that the Kahneman & Miller 1986. Accordingly, it has been suggested
many varieties of transformation that patients undergo will never that counterfactual thinking serves two different functions, de-
be explained by any one mechanism, whether reconsolidation ompending on the direction of the mutation. Upward counterfactuals
retrieval competition. Basic research on memory change doesare said to serve preparativefunction in anticipation to similar
however, constitute one of the most promising lines of enquiry events that may occur in the future, whereas downward counter-
presently available, anidhdings from both animal and human re- factuals are said to serve aifectivefunction that helps agents
search have the capacity to deliver new insights into what makedeel better about their experienced outcomes (Roe$894
therapy effective. Although | agree with the authors that different Roese and Olso995.
forms of memory, such as semantic and episodic memory, are That view fails to account for the fact that sometimes we enter-
strongly interlinked, this does not mean that they are all equally tain upward counterfactuals about events that we know will not
important in different types of psychopathology. There are also ever be repeated, however, as well as the fact that some downward
perceptual forms of memory that appear to be distinct from epi- counterfactuals elicit regret rather than relief. As a result, it was
sodic memory and may become relatively disconnected withinrecently suggested that the function of counterfactual thoughts
conditions such as posttraumatic stress disorder (Bre@(ri4 may differ depending on whether one focuses on comparing the
Brewin et al.2010. It seems highly likely that our understanding simulated alternative against the actual event (evaluative mode)
of different change mechanisms needs to develop in tandem withor simply on ré ecting about the simulated alternative alone (re-
a more differentiated view of human memory systems. "ective mode; Markman & McMullen2003. Indeed, in an
updated modied version of the functional view, Epstude and
Roese 2008 suggest that the content and the emotion associated
with the simulation are two different routes by means of which

Clinical applications of counterfactual thinking pounterfactual thoughts can affect subsequent behavior. If so, it
during memory reactivation is w_orth wonderlng how on® affectwt_e response to a mental sim-
ulation interacts with the representational content of the counter-
doi:10.1017/S0140525X14000351, 5 factual though®or, to put it in terms of IMM, how is it possible
that the emotion associated with ECT can affect @subsequent
Felipe De Brigard®"° and Eleanor Hanna"° reappraisal of the experienced event? _ .
2Department of Philosophy, Duke University, Durham, NC 27708; bCenter for Our hypOtheSIQWhI.Ch 1S entlrely consistent with Lane e,t al.
Cognitive Neuroscience, Duke University, Durham, NC 27708; °Duke Institute IMM bis t,hat: ordinarily, one of the reasons we engage in ECT
for Brain Sciences, Duke University, Durham, NC 27708. is to @ditOthe episodic autobiographical memories from which
felipe.debrigard@duke.edu  eleanor.nanna@duke.edu counterfactual simulations are construed. As Lane et al. point
www felipedebrigard.com out, many studies have shown that, upon reactivation, memories

are labile and prone to motication during reconsolidation

Abstract: The Integrative Memory Model offers a strong foundation upon (Nadel et al.2012 Nader & Einarsson201Q Schiller & Phelps

which to b_uild successful st_rategies_for clinical _intervention. T_he next 2011). Thus, because ECT requires the reactivation of a speci
ch_allenge is tol gure out which cognitive strategies are more |'|ke|y to episodic autobiographical memory, we think it is likely that the ex-
z;nmgor?gsouhuf;ccefﬁ;’; andmbmal c?n?g:ecrig?nswzf éiacg\;?tet%at perienced affect during reactivation, in addition to the direction of
9 By y 99 the mutation during counterfactual simulation, may alter the af-

exercising emotional regulation during episodic counterfactual thinking fecti f . hical -
is likely to be a successful therapeutic strategy to bring about beigé  [ectivé content of autobiographical memories upon subsequent

memory mod! cations. recqnsolidation. . .
Initial support for this hypothesis comes from a recent study

Without a doubt, the Integrative Memory Model (IMM) offered  showing that repeated reactivation of episodic counterfactuals of au-
by Lane et al. constitutes a parsimonious and elegant frameworktobiographical memories decreases the subjective estimates of their
in which to understand the affective and cognitive processes un-perceived plausibility while increasing positive emotional valence
derlying therapeutic success. Moreover, if we consider the thera-(De Brigard et al. 20130. In other words, the more we think
peutic session a suitable context for reactivating injurious memoryabout how a past event could have occurred, the less plausible it
traces and modifying them into healthier ones after reconsolida- seems that such an event could have occurred as imagined, and
tion, then we have a strong foundation on which to build success-the more positive our emotion is during the simulation. De
ful strategies for therapeutic intervention. The next task for Brigard et al. 20130 hypothesized that this reduction in perceived
researchers and therapists is to identify the cognitive processeplausibility as a result of repeated simulation is an adaptive feature of
that are more likely to generate successful and bezial modi - counterfactual thinking, as it helps to disregard events that did not
cations of reactivated memories during therapy. In this commen- occur to reduce our need to keep pondering about them. It seems
tary we want to put forth the hypothesis that exercising emotional as though ECT help us to come to grips with the past.
regulation during episodic counterfactual thinking is likely to be a  Now, when considered against the IMM, this result may actu-
successful therapeutic strategy to bring about becial memory  ally be a manifestation of a more general effect. Ordinary instanc-
modi! cations. es of episodic counterfactual thoughts propitiate the healthy and
Episodic counterfactual thinking (ECT) refers to our psycho- often unassisted mottation of an autobiographical memory
logical tendency to mentally simulate alternative ways in whichtrace by altering the original content and emotion associated
past personal events could have occurred but did not (De with the past experience. The original content and emotion
Brigard & Giovanello2012 De Brigard et al.20133. As such, become new and better ones, elicited during the counterfactual
ECT is a subclass of our more general capacity to entertainsimulation, a process that, for lack of a better pun, could be
thoughts about ways in which both personal and nonpersonaldubbed®nemory molli cationOSadly, though, individuals suffer-
events could have been (Roed®97. ECT is ubiquitous, and ing from anxiety and depression do not experience such relief
the past two decades have seen an explosion of research on its psgNolen-Hoeksema2000. In fact, their propensity to ruminate
chological mechanisms and effects on emotion and behavior. Onen negative thoughts associated with past events and to repetitive-
consistent result is that engaging in counterfactual simulation am-ly ! xate on regret-provoking counterfactuals is not only a critical
pli! es emotions, which can be either negative, like the regret we predictor (Roese et al2009, but also a debilitating component
feel when the counterfactual involves a better outcome than of both anxiety (Harrington & Blankenshi@002 and depression
the one obtained (i.e., upward counterfactual), or positive, like (Spasojevic & Alloy200% Thomsen200§. This suggests that, at
the relief we feel when the counterfactual involves a worse least in individuals suffering from these conditions, ECT fails to
outcome than the one obtained (i.e., downward counterfactual; mollify their reactivated memories.
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Given that ECT is theoretically well-situated to enact therapeu- 2003. It is generally believed that the consolidating function of
tic change, further research is needed to fully understand how the sleep for memory relies on the neuronal reactivatioileplay)
affective attitude, as well as the direction of the mutation during of new in conjunction with older memory representations
counterfactual simulations, can affect the phenomenological char-during sleep, possibly in concurrence with a selective downscaling
acteristics of the autobiographical memory from which they are process, such that the respective memories are stronger and
derived. Nonetheless, we hope to have offered good reason tobetter integrated after sleep (Diekelmann & Bor801Q Lewis
believe that episodic counterfactual simulations may be particular-& Durrant 2011, Tononi & Cirelli 2014).
ly effective in bringing about the kinds of memory madiations Apart from this memory-improving effect of normal sleep,
(and molli cations) suggested by the IMM. recent studies suggest that specicharacteristics of sleep can

be directly targeted to enhance sle@ené cial effect (Diekel-
mann 2014 Spiers & Bendor2014. For example, facilitating
memory reactivation by presenting olfactory or auditory cues

Changing maladaptive memories through during sleep that have previously been associated with the learn-
reconsolidation: A role for sleep in ing experience enhances memory consolidation (Oudiette &
psychotherapy? F_’aller2013 Ras_ch et al2007). Such targeted memory reactiva-
tions can spetically enhance those memories that are cued
d0i:10.1017/S0140525X14000156, e6 during sleep while leaving uncued memories unaffected (Rudoy
et al. 2009 Schonauer et al2014. Re-exposure of olfactory
Susanne Diekelmann? and Cecilia Forcato? context cues during sleep that had been present during prior
#nstitute of Medical Psychology and Behavioral Neurobiology, University of fear conditioning might even induce extinction of the ,Cond'tloned
TYbingen, TYbingen 72076, Germany; and®University of Buenos Aires, fear response (Hauner et a2013 but see Barnes & Wilso@014
Institute of Physiology, Molecular Biology and Neuroscience (IFIByNE- Rolls et al.2013.
CONICET), 1428 Capital Federal, Buenos Aires, Argentina Increasing slow oscillations (<1 Hz, the hallmark brain oscilla-
susanne.diekelmann@uni-tuebingen.de  cforcato@fbmc.feen.uba.ar tion of slow wave sleep) by electrical transcranial direct current
http://www.medizin.uni-tuebingen.de/en/Research/Institutes/Medical+ stimulation (tDCS) or auditory stimulation is another promising
Psychology.html method to enhance sleep-dependent memory processing (Mar-

_ _ _ shall et al.2006 Ngo et al.2013. Applying electrical currents
Abstract: Like Lane et al., we believe that change in psychotherapy comesthat oscillate at the same frequency as natural slow oscillations in-
about by updating dysfunctional memories with new adaptive experiencestansi es endogenous slow oscillations and improves memory con-
We suggest that sleep is essential to (re-)consolidate such correctiv%olidation (Marshall et al.2006§. Similar increases in siow

experiences. Sleep is well-known to strengthen and integrate new__ ..~ .. - )
memories into pre-existing networks. Targeted sleep interventions might oscillations and associated memory performance are observed fol

be promising tools to boost this process and thereby increase therapy@Wing timed auditory stimulation of slow oscillations (Ngo et al.
effectiveness. 2013. A third way to manipulate sleep and memory relates to

pharmacological interventions. Several drugs targeting different

We greatly appreciate the target article by Lane et al. highlighting neurotransmitter systems have been proven effective to enhance
the importance of recent ndings in the brain sciences for under- memory during sleep, such as drugs manipulating neurotransmis-
standing and improving the mechanisms of action in psychother-sion of noradrenaline (Gais et al2011), dopamine (Feld
apy. We believe that it is high time to incorporate this knowledge et al. 2014, glutamate (Feld et al2013, and GABA (Kaestner
into psychotherapy research, as well as into practical psychotheret al. 2013.
apy and education. Lane et al. discuss compellingly the role of Many psychiatric disorders are associated with impaired sleep
maladaptive emotional memories in psychopathology and the posand memory dysfunctions, such as post-traumatic stress disorder
sibility to change dysfunctional memories through new corrective (PTSD) (Germain2013, depression (Steiger et ak013, and
experiences in the therapy setting via processes of reconsolidatiorschizophrenia (Lu & Gode012. Improving sleep in these pa-
Although we are in perfect agreement with this account, we want tients might generally ameliorate disorder-related symptoms and
to highlight a potentially crucial factor in this process: the func- improve cognitive performance. Patients with schizophrenia, for
tional role of sleep. example, show reduced sleep-dependent memory consolidation

Sleep is well-known to enhance the consolidation of freshly ac-(Goder et al.2004), while electrical slow oscillation stimulation
quired memories, particularly emotional memories (Payne & during sleep increases memory functions in these patients
Kensinger201Q Rasch & Born2013 Stickgold & Walker2013. (Goder et al.2013. Apart from a generally positive effect of re-
Delayed memory retrieval is typically enhanced if the initial acqui- storing normal sleep patterns, we want to suggest that sleep can
sition of new memories is followed by a period of sleep compared spec! cally support the strengthening and integration of emotion-
with an equivalent wake period, with sleep occurring shortly after al memories that have been updated during prior psychotherapy.
learning being more effective than delayed sleep (Gais et al.Two recent studies providerst evidence that sleep after exposure
2006. Some forms of memory even require sleep during the therapy improves therapy outcome in spider phobia (Kleim et al.
I'rst night after learning, with the new memory being entirely 2013; Pace-Schott et #2012). Patients underwent a virtual reality
lost if sleep is forgone (Stickgold et &000. For many forms  exposure session and were allowed to sleep for 90 minutes after
of memory, brief naps of 40 to 90 minutes are bafent to  the treatment (Kleim et al. 2013). At a follow-up test one week
promote consolidation processes (Diekelmann et &012 later, these patients reported sigrdantly reduced fear and
Mednick et al. 2003 Tucker et al.200§. One study suggests spider-related cognitions compared with a group of patients that
that even a very short nap of only 6 minutes can improve had stayed awake after the treatment. It remains to be elucidated
memory performance even though longer naps provide strongerwhether targeted sleep manipulations, such as cued memory reac-
improvements (Lahl et al2008. tivation and slow oscillation stimulation, can boost this effect

Apart from the strengthening and stabilization of memories, further.
sleep also facilitates the integration of new memories into pre-ex- Based on this evidence, we suggest that sleep and spateéep
isting schemas and semantic networks (Ellenbogen e28a0D7, interventions can facilitate memory updating and thereby improve
Landmann et al.2014 Tamminen et al.2013, a function that  therapy gain in memory-related psychopathology. Future re-
seems to be of particular relevance in the context of changingsearch should test whether certain sleep interventions are more
and updating memories in psychotherapy. Reconsolidation ofeffective for certain types of psychotherapy and how sleep inter-
memories after reactivation during wakefulness (e.g., via retrieval)ventions can best be incorporated into the therapy setting to op-
has likewise been suggested to béhérom sleep (Walker et al.  timize outcome. We believe that sleep interventions are highly
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promising new therapy tools as they do not only bear a strong po-elation to what the target learning expects @mowaccording
tential to increase therapy success but at the same time are costto its schematic or semantic content or model.

effective and have no to little side effects. Those two concurrent conditions constitute what reconsolida-
tion researchers term anismatch experiend@or (rediction
error experienceband what we have termed@uxtaposition expe-
rienceOin the clinical context (e.g., Ecke2008 Ecker et al.2012
2013. Reactivation without concurrent discrepancy fails to induce

Minding the ! ndings: Let @ not miss the deconsolidation, and the memory remains stable (e.g., Sevenster

message of memory reconsolidation research et al. 2012. Lane et al. contend every reactivation of a memory
for psychotherapy is destabilizing, which has already been disproved. Neuroscientists
view reconsolidation as the branprocess for updating memories
doi:10.1017/S0140525X14000168, e7 because it launches only if discrepant experience accompanies
R schema reactivation. Lane et @l.central message appears to
Bruce Ecker, Laurel Hulley, and Robin Ticic be that emotional arousal is necessary for inducing memory
Coherence Psychology Institute, Oakland, CA 94610. reconsolidation. The research shows otherwise. The mismatch
bruce.ecker@coherenceinstitute.org  laurel.hulley@ requirement has been detected for many types of memory
coherenceinstitute.org  robin.ticic@coherenceinstitute.org ranging from cortical, factual learnings having no emotional
http://www.coherenceinstitute.org content (e.g., changed set of syllable pairings; Forcato et al.

o ) ~ 2009 to subcortical, intensely emotional learnings (e.g., change
Abstract: That memory reconsolidation is the process underlying decisive, ¢ safety position in animal studies; Morris et &006. The
e e o <o ibrain cleary doos. no requie: emional arousal per se for
our view their account has sigréant errors due to neglect of researc’h inducing de.conSOI'datlon' That is a _fundamenta_l point. .If the
! ndings and neglect of previous work on the clinical application of those target learning happen_s to be emotional, then its _reactlvatlon
! ndings. (the ! rst of the two required elements) of course entails an expe-
rience of that emotion, but the emotion itself does not inherently
Lane et al. provide masterful coverage of learning and memory asplay a role in the mismatch that then deconsolidates the target
relevant to psychotherapy. However, we take issue with theirlearning, or in the new learning that then rewrites and erases
account of memory reconsolidation. Despite their central focus on the target learning (discussed at greater length in Ec2erl5.
reconsolidation, and despite lafning (rightly, in our view) that  Naturally, target learnings or schemas in psychotherapy usually
Glinical change occurs through the process of memory reconsolidaare emotional, and the observable emotion accompanying their
tionQ(sect. 1, para. 8), their article provides no account of (a) abun-reactivation is a key marker of adequate reactivation. For those
dant researcH ndings that have identied the spedic process of reasons, emotional arousal is usually present during moments of
memory reconsolidation, or (b) extensive previous development bydeep therapeutic change, but Lane et al. ¢ate that phenome-
others of the articl® main theme®the use of reconsolidation for nology of emotion with the mismatch phenomenology that decon-
psychotherapy and for a new framework of psychotherapy integra-solidates the reactivated learning and allows transformational
tion Bor of the challenge that reconsolidation poses to nonspeci change.
common factors theory (Ecker2008 2011 2013 Ecker & The same considerations imply th&thanging emotion with
Toomey2008 Ecker et al.2012 2013 Welling2012. emotionO(stated three times by Lane et al.) inaccurately charac-
Throughout the twentieth century, myriad studies of extinction terizes how learned responses change through reconsolidation.
demonstrated that the memory circuits of a conditioned (learned) Mismatch consists most fundamentally of a direct, unmistakable
response are suppressed temporarily, but never erased, by extingperception that the world functions differently from o
tion. Researchers concluded therefore that the brain lacks anylearned modelQChanging model with mismatdbis the core phe-
neuroplastic process that could truly delete a learning that hasnomenology. Emotions then change as a derivative effect of
been installed in long-term memory by the process of consolida-change in semantic structures (models, rules and attributed
tion (whereas new learnings are unstable and disruptable priormeanings).
to consolidation). Consolidation was believed irreversible, and Lane et al. propose a psychotherapy integration scheme based
consolidated memory circuits were believed to be stable and in-on the structure of memory. We have proposed a psychotherapy
delible for the individua® lifetime (e.g., LeDoux et al1989. integration framework centered on the brah required steps
Then, during the late 1990s, several studies, culminating withthat induce schema destabilization and erasure (Eckerll
that of Nader et al. 2000, found that the neural circuitry encod- Ecker et al.2012 pp. 126566), and have shown that the diverse
ing a consolidated learning transformed into a deconsolidated, de-systems of therapy can be umd by identifying how their distinc-
stabilized, disruptable state following a reactivation of the learningtive methodologies do, or do not, facilitate those critical, universal
by cues that were salient features of the original learning experi-steps. This approach creat@ shared, empirically based frame of
ence. The existence of deconsolidation meant that memoriesreference and a shared vocabulary, allowing these practitioners to
also reconsolidate, and that the target learning could be complete-discuss their methods in a manner meaningful to each other and
ly eliminated while destabilized, not just suppressed temporarily. to practitioners of yet other clinical syste@gEcker et al.2012
Erasure occurs either endogenously, through new learning thatp. 152). We predicted that the sequence of experiences required
re-encodes the unlocked neural circuitry, or exogenously, asfor schema destabilization and erasure could be found in any
when chemical agents prevent circuits from reconsolidating, de-therapy sessions that produce deep, lasting change.
stroying them. Furthermore, we argued (Ecker et ak012 pp. 15F65; Ecker
However, it was not until 2004 that the bra@inherent rules 2013 that if transformational change of acquired responses indeed
for launching deconsolidation/reconsolidation were idépt requires the spetic behavioral steps that induce deconsolidation,
(Pedreira et al.2004, with subsequent cormation by many then those steps constitute spécifactors that are responsible and
other studies (for a list, seattp://tiny.cc/7yutfx Ecker 2015 or indispensable for decisive therapeutic change. This would mean
Ecker et al.2012 p. 21). Those studies, taken together, have clar- that memory reconsolidation challenges the assertion of nonspeci
i! ed what the brain requires for deconsolidating the neural encod- common factors theory that speéd factors can never be a major
ing of a target learning or schema: (1) The target learning or determinant of clinical outcome (e.g., Wampakd02).
schema has to be reactivated, vivifying its expectations of how In short, reconsolidation researchndings have far-reaching
the world or self will operate, and (2) concurrently the subject ramil cations for psychotherapy, warranting close attention and
also has to experience something saliently novel or discrepant imuanced understanding.
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Abstract: Lane et al® proposal that psychotherapeutic change comes
about through memory reconsolidation is compelling; however, the
model would be strengthened by the inclusion of predictions regarding
additional factors that might ihuence treatment response, predictions
for improving outcomes for non-responsive patients, and a discussion o
how the proposed model might explain individual differences in
vulnerability for mental health problems.

Lane et al. provide a well-constructed argument that psychother-
apeutic change primarily comes about through the updating of
emotional memories via memory reconsolidation. We particularly
appreciated the discussion of psychotherapists facilitating th
process of memory reconsolidation as a speghechanism typi-

cally attributed to the so-called non-spécieffects of psychother-

apy or to the therapeutic relationship in general. As clinical

psychologists who primarily study, assess, and treat posttraumati

stress disorder (PTSD), we frame our commentary witre ques-
tions of signi cant clinical interest to us.

First, how applicable is this model to mental health problems
other than PTSD? The authors seem to suggest the propose
model is equally applicable to all types of mental health problems.
Although we believe the proposed model is highly relevant as
model of therapeutic change in PTSD, we questioned whether

this same mechanism of change applies equally well to other™

types of mental health problems. For example, the relevance of
the model to the treatment of serious mental illness or more

future-oriented anxiety disorders, such as generalized anxiety dis
order, was unclear to us. Treatment of these and many other dis-
orders tends to be much less focused on processing prior stressfuf
or traumatic experiences, which the proposed model appears besf

suited to explain. The authors also note that the presence of rumi-
nation would make it more difcult for patients to successfully

revise their memory structures, and we agree. However, we
would add that rumination is relatively common among clinical

populations and just one of many issues that clinicians routinely

face when treating challenging patients (e.g., patients with multi-
ple disorders). Thus, although the model seems well suited to ex
plaining psychotherapeutic changes in relativ@yraightforwar®

cases of PTSD, its potential to explain therapeutic change in more

complex cases is unclear.

e

a

this to be the case, then clearly delineating the hypothesized dif-
ferences between responders and non-responders would be
useful so that these aspects of the model could be tested. Con-
versely, might the authors posit that individual differences
among therapists (e.g., individual differences @ommon
factorg) largely account for individual differences in treatment re-
sponse? In addition, spéa suggestions regarding potential
enhancements that might improve therapeutic outcomes for
non-responsive patients would be particularly helpful.

Third, how might the model account for, or relate to, individual
differences in vulnerability to PTSD and other disorders? Al-
though we recognize that the theory does not claim to be etiolog-
ical in nature, we ca®help but wonder how the theory might
relate to individual differences in vulnerability. It is widely accept-
ed that there are sighicant individual differences in genetic vul-
nerability to PTSD, with heritability estimates ranging from 30%
to 40% (Stein et al2002 True et al. 1993. Thus, how might
genetic or biological vulnerability factors (e.g., increased amygdala
reactivity) believed to be associated with increased risk for PTSD
relate to the integrative memory model? The splecation of these
and other relationships between the proposed model and the
known biology of PTSD could also substantially aid in stimulating

fadditional research in this important area.

Fourth, how does the model account for the effectiveness of
other forms of psychotherapy not discussed in the article? Al-
though we appreciate the authdbeoverage of four relatively
diverse forms of psychotherapy, their selection of treatments
was by no means exhaustive. We wonder, for example, how
their theory might relate toQhird-wavedtreatments such as dia-
lectical behavior therapy (Linehan1993 and acceptance and
commitment therapy (Hayes et aR012? In particular, how is
the effectiveness of mindfulne®which does not appear to
involve memory reconsolidatidbexplained by their model of
therapeutic change? We were also somewhat surprised that the
authors did not discuss Interpersonal Psychotherapy (IPT;
Klerman et al.1984), as their model appears well suited to explain-
ing therapeutic change in IPT.

d Finally, at a broader level, we wonder if the authors could

clarify whether they believe the process of memory reconsolida-
tion is both necessary and dufient to bring about positive
changes in psychotherapy? Although we would agree that
emory reconsolidation is likely dufient to bring about thera-
peutic change in many instances, it is not clear to us that
memory reconsolidation isnecessaryfor psychotherapeutic
change. Moreover, given that there are pharmacological interven-
tions that appear to produce outcomes similar to psychotherapy,
ne car®help but wonder if a more biologically based mechanism
f change that could account for the effectiveness of both psycho-
therapy and pharmacotherapy would not be more useful. The pro-
posed model relies heavily on psychological constructs to describe
what must ultimately be a biological process.

In sum, we believe that the proposed model makes a substantial
contribution to the literature and agree with many of the ideas
contained within the manuscript; however, we also felt that the
model would benét from additional theoretical work aimed at

developing spetic hypotheses regarding: (1) Factors that under-
lie poor treatment response; (2) procedures to improve psycho-
therapy outcomes for non-responsive patients; and (3) how the

Second, how does the proposed model account for individualProPosed model might account for, or relate to, biological vulner-
differences in treatment response? In many ways, this was our@Pilities for the development of mental health problems.

main concern regarding the usefulness of the model. In our

opinion, a useful model of psychotherapeutic change shouldACKNOWLEDGMENT
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Health Science Center, and Duke University Medical Center. The views with content during the act of retrieval, not the content per se,
expressed in this article are those of the authors and do not necessarilyvhich determines how a memory experience is categorized
re" ect the position or policy of the VA or the United States government. (Klein 2013 Markowitsch & Staniloit2011h).

Based on these concerns, it becomes apparent why a number of
the author€assertion®for example, that episodic memory (or as
we currently favor to term it: episodic-autobiographical memory;
Markowitsch & Staniloiu2011h 2012 entails recollection of
@vent® Bppear unwarranted. For example, althoudBingle
The nature of the semantic/episodic memory event©can be the target content of recollection, mental states
distinction: A missing piece of the  Qworking that do not entail memory of events can as well. Thus, | can epi-

< sodically recollect that a word appeared on a list (as opposed to
through Oprocess . . , i "
simply knowing that it appeared, or feeling it to be familiar).

NOTE
1. Thisis awork of the U.S. Government and is not subject to copyright
protection in the United States.

d0i10.1017/S0140525X14000181, €9 This hardly does justice to the meaning GventOProblems
such as this stem from a failure to distinguish the content of an oc-
Stanley B. Klein® and Hans J. MarkowitschP: current mental state from the manner in Whic_h that state is_, g_iven
3Department of Psychological and Brain Sciences, University of California at to awareness (e'g" K|8I9_013 2014 MarquItSCh & S_tan|I0|u
Santa Barbara, Santa Barbara, CA 93106; "Physiological Psychology, 2011B: It is the autonoetic aspect of retrieval, not.5|m.ply the
University of Bielefeld, 33739 Bielefeld, Germany; “Center of Excellence, content of retrieval, that makes a mental state an episodic (-auto-
Cognitive Interaction Technology, University of Bielefeld, 33739 Bielefeld, biographical) experience (sd€g. 1).
Germany. Consider, for example, individuals who suffer profound retro-
stan.klein@psych.ucsb.edu  hjmarkowitsch@uni-bielefeld.de grade episodic-autobiographical amnesia, such as patient A. Z.
https://www.psych.ucsb.edu/people/faculty/klein (Markowitsch & Staniloil2013. Despite of his inability to episod-
http://www.uni-bielefeld.de/psychologie/personen/ae14/markowitsch.html ically recollectany personal experiences, he was able to re-learn

specl ¢ temporal and spatial details of his personal past and also
Abstract: The relations between the semantic and episodic-autobiographicalknew details about celebrities. However, he experienced this
memory systems are more complex than described in the target article. Wecontent as semantic facts rather than episodic-autobiographical rec-
T o e S ey, dllections. Smiarl. Kien and Nichol201 presented patint
systems. Clarity with respect to the criteria for classition of these two R.B., v_vho temporarily lost his ability to conjoin autoneot_lc aware-
systems, and the evolving conceptualization of episodic memory, Ca,peSSWIth oc_current_mental Contem'HeCOUId reme_mber richly con-
further neuroscienti cally informed therapeutic approaches. textual details of his past experiences, but he did not take those

details to be personal memory (he stated GisemoryOexperiences
Lane et al. have done a valuable service analyzing therapeutic infelt unownedbthey seemed like facts he had been told by others,
terventions that trade on the conceptual re-categorization of lacking the warmth and intimacy associated with episodic-autobio-
trauma experiences. Their work sheds new light on how graphical recollection; (e.g., Jam&890. However, when his auton-
memory-updating processes contribute to the mechanisms under-oetic abilities returned, these same details were now experienced as
lying positive therapeutic change. re-living personal memories.

Although we applaud their efforts, there are aspects of their To generalize, in both organic and dissociative amnesia there is
modelbin particular their conceptualization of memoBwe feel overwhelming evidence for a differentiation between largely pre-
merit attention. We focus on an issue we feel to be of critical impor- served semantic memory (s€ég. 1) and largely impaired episod-
tancebthatis, to what do the authors refer by the terrapisodiand ic-autobiographical memory (Markowitsch & StaniloiR012
semantienemory? Does their usage cut nature atits Platonic joints? Staniloiu & Markowitsch2014). This general observation further-

Because their model pivots on these constructs, conceptual presnore strongly supports Tulvir@ (1985 distinction between these
cision is a matter of focal concern. We limit our critique to discus- two memory systems and speaks against the use of the term
sion of the conceptual criteria the authors adopt to differentiate Ofeclarative memor@Cas an umbrella of the two (cf. also
the contributions of episodic and semantic memory to the thera- Tulving & Markowitsch1998.
peutic process. A salutary consequence of this focus is that, inthe Of course, Tulvin@ autonoetic/noetic criterion presents
process, denitional concerns also are given a voice. seriousbthough not intractable (e.g., the remember/know para-

In 1985, Tulving found it necessary to downplay his original digm)Bdif! culties for empiricism, because it trades on the sub-
three-pronged criterion of memory-types (whereas episodic jectivity of the remembering agent. However, current
memory contains spatial and self-referential content, but semanticmethodological limitations should not sanction avoidance of
memory largely is devoid of such contextual content; Tulving core properties of the construct(s) under scrutiny (e.g., Klein
1972 in favor of a partitioning predicated on the manner in 2014. If current methods are inadequate, the appropriate scien-
which content is made available to consciousness (i.e., his autorti! ¢ move is to adapt method, not to excuse foundational aspects
oetic/noetic awareness distinction; e.g., Tulvii®85 20095. of a construct from empirical analysis.

One problem with the original criteria was that since the early  In conclusion, the autho@nodel adds to existing work on the
1980s it repeatedly had been demonstrated that self-referential,memorial underpinnings of traumatic disorders in important ways.
spatial, and temporal informationan characterize both episodic  Although other researchers have focused on the etiology and ther-
and semantic memory (for recent review, see Klelf13. Ac- apeutic resolution of the traumatic effects of disturbing memories
cordingly, a dichotomy between semantic and episodic memory(e.g., Brewin et al201Q Ehlers & Clark200Q Rubin et al.2008),
admits to considerable ambiguity when analysis of mentalthe reconsolidation hypothesis presents a more sophisticated
content serves as the basis for categorization. For example, kreatment of the memorial contributions to both the trauma expe-
can know that | drove past a bookstore in Flagstaff, Arizona, onrience and the recovery process.

my way to the Grand Canyon in 1989 (i.e., knowledge contextual- However, because the model is grounded by the notions of ep-
ized with respect to time, space, and self) without being able to isodic(-autobiographical) and semantic memory, it is incumbent
episodically recollect (i.e., re-live) the act of having done so. on the author§do provide a conceptually coherent and empirically

Although Lane et al. mention Tulving (1989 experiential re-  warranted treatment of these focal constructs. Absent such a clar-
vision, they frequently revert to the idea that episodic and seman-i! cation, the present model, though perhaps therapeutically-ef
tic memories are empirically separable in virtue of the content cacious, ultimately will be found limited in its generalizability by
made available to awareness. This simply will not do. It is thethe failure to situate its foundational constructs in a solid theoret-
manner in which autonoetic and noetic awareness are conjoinedcal framework.
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Figure 1 (Klein & Markowitsch). Sketch of the division into semantic and episodic-autobiographical memory.gline includes ideas
from Klein and Nichols 2012, Markowitsch and Staniloiu2012), and Picard et al.Z013.

Therapeutic affect reduction, emotion Conditioning may be a special case, as the amygdala itself may
regulation, and emotional memory serve as a permanent site of storage of the fear memory. Attempts
reconsolidation: A neuroscienti ! ¢ quandary to translate memory reconsolidation mechanisms to other aspects
of human memory, as well as pharmacologic manipulations of recon-
doi:10.1017/S0140525X14000193, €10 solidated conditioned memories, have yielded mixed results to date
(Schiller & Phelps2011). Although conditioning paradigms may
Kevin S. LaBar provide a useful model for some aspects of anxiety disorders, many
Duke University, Center for Cognitive Neuroscience, Duke University, Durham, therapeutic efforts are focused on altering episodic memories of
NC 27708-0999. prior emotional experiences, which involve brain regions beyond
klabar@duke.edu the amygdala. McGaugdmemory modulation hypothesis proposes
http://www.labaratory.org that the amygdala serves to enhance consolidation processes occur-

ring in other memory systems, such as the hippocampus, through
Abstract: Lane et al. emphasize the role of emotional arousal as aboth direct neural interactions and indirectly through the release
precipitating factor for successful psychotherapy. However, as therapyof stress hormones (McGaugh000Q. This hypothesis, however,
ensues, the arousal diminishes. How can the unfolding therapeutic yoes not deal directly with reconsolidation processes, which are
T e SO oined eotoninot pecessarly synonymoLs with il consoldation processes
for emotionally regulated material provide some clues regarding the (B_esnard et a'_2013-_ Nor is it known how the amygdala interacts
neural pathways that may underlie therapy-based memory reconsolidationWith other brain regions at a neural systems level to support the

reconsolidation of episodic emotional memories.
Lane et al. propose that emotional arousal and memory reconso- Neuroimaging studies of emotion regulation provide a further
lidation mechanisms are integral to successful behavior change€omplication to incorporating the reconsolidation idea into a
during psychotherapy. However, the neural mechanisms that inte-neural systems framework. Down-regulation of negative affect con-
grate these processes to achieve the therapeutic goals areistently reduces amygdala activity but increases activity in lateral
unknown. Here | discuss why this proposal presents a quandaryprefrontal regions (Ochsner et &012. The degree of amygdala re-
to existing neurobiological accounts of emotional memory. duction is correlated with individual differences in cognitive abilities
Memory reconsolidation has been studied in nonhuman animalsand is functionally coupled to enhanced activity in the ventrolateral
using predominantly pharmacologic and cellular neuroscienti  prefrontal cortex (Winecoff et al2011). This pattern of results is
techniques to identify the molecular pathways involved. Existing exactly opposite to that shown by the initial neuroimaging studies
studies have focused on conditioned fear or conditioned rewardof conditioned fear memory reconsolidation discussed above. One
memories, which have revealed a critical role for the amygdalachallenge inintegrating these research domains, beyond a difference
in memory reconsolidation through engagement of intrinsic in memory systems, is that laboratory studies of emotion regulation
second messenger systems, protein synthesis, and a wide randgpically use novel stimuli whose representations are being actively
of neuromodulatory iHuences (Diergaarde et aR00§ Nader  altered in working memory rather than operating on a reactivated
& Hardt 2009. Recent extensions of this work to humans have long-term memory trace. Nonetheless, similar ventrolateral prefron-
conl rmed enhanced amygdala activity during the reactivation of tal cortex results are found when regulating autobiographical mem-
a conditioned fear memory (Agren et a2012, which leads to  ories (Kross et a009.
less of a need for ventromedial prefrontal regulation during A '!nal issue is that most laboratory studies of emotion regula-
extinction training (Schiller et ak013. tion do not investigate how the corticolimbic interactions change
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with prolonged practice. The therapeutic process is dynamic, and adibstract: Hypothesizing that an effective common feature in divergent
therapy ensues, emotional arousal is reduced. Given that emotionalorms of psychotherapy is a process of memory reconsolidation
arousal is a key factor in enhancing consolidation, the memory modintegrating new emotional experiences, Lane et al. usefully shift the
ulation hypothesis would predict less consolidation for later stages ogoucé’;i:rl“s’a;’bgg{nth‘zshﬂ':n;ggaggé %ﬁpfg:gfgzs?‘éhﬁzg??p”eisﬂCtod‘]jaer%’eer
therap_y, with Weal_<er_memor|es being form.ed of the mbekl repre- More research attention to cultural factors'imencing the dénition and
sentations. Therein lies the full con_und_rum. Ifamyg_dala—dependentt eatment of psychopathology is also needed.
processes are key to (re)consolidation mechanisms, why wouIJ
amygdala activation decreas_e as memorie_s are being rewo_rkedF‘,jlking off from Freud® (1909/1957 in"
and how would the reconsolidated memories get encoded into
long-term storage in the absence of high emotional arousal?

Importantly, Lane et al. propose that other factors contribute to
the reworking of memories in the therapeutic context, including
semantic elaboration processes and affect labeling. These process
are associated with ventrolateral prefrontal cortex function, which
sometimes reduces amygdala activation but increases hippocamp.
activation to consolidate material into long-term memory (Dolcos
et al. 2004 Lieberman et al.2007. Deep semantic processing of
emotional material enhances memory, even in amygdala-lesione
patients (Phelps et all997. Therefore, prefrontal-hippocampal
pathways may provide a means by which new information integrate
into the prior trauma episode can get consolidated into long-term
memory even in the absence of amygdala-dependent, arousal
mediated (re)consolidation mechanisms.

Hayes et al. 2010 provided initial empirical support for these
putative frontolimbic interactions that integrate emotion regula-
tion and memory consolidation processes. In this functional mag-

netic resonance imaging (fMRI) study, participants engaged in i, raneytic treatment can accomplish and how. While suggesting

cognitive reappraisal or expressive suppression of emotic_mal PiCthat different and seemingly opposite approaches may actually
tures, followed by a memory test for the regulated material and ¢p5re common mechanisms of action, the study also lends cre-

for passively viewed emotional and neutral pictures. Relative t04ence 19 a widely held intuition in théeld, namely that therapeu-
piels_swe viewing of emotllonal pictures, both florms of eMOtion reg-yic gy ccess is partly dependent on contextual elements, including
ulation reduced amygdala activation and valence ratings. Despitgnq temperament and personality structures of both therapist and
the overall reduction in amygdala activity, the residual amygdalayatient, and various cultural factors still awaiting speition in
activation remained functionally coupled with the hippocampus gy stematic research. The authors rightly conclude that psycho-
to predict subsequent memory but only in the reappraise condi- yera5y education needs to become less centered on the inculca-
tion. The reappraise condition also uniquely engaged ventrolaterajo, of gpecic technical ideologies, more focused on the
prefrontal cortex interactions with the hippocampus to predict underlying principles of psychic change.
Iﬁ}tehr memory. The reappralseﬁl ellrl?oltlor&al p|cturr$s hald the Conventionally, we think of scientt evidence as supporting or
G;g ?jt bmem'c.)ryh.scores ovlefra o M eyh ue to It IS selective ¢oniradicting a particular treatment model. For example, psycho-
ouble boosin hippocampal function. These results are consis- 54y sts such as myself might well feel that Lane et al. are showing
tent with a depth-of-processmg account o_f emotion regulation us how the psychoanalytic paradigm might be toned (or not)
(Dillon et al. 2009, which argues that berieial regulatory strat-  ,y e\idence from brain science. Practitioners working in the other
egies, such as cognitive reappraisal, that foster semantic encodingh,qities may have similar feelings. But I think it would also be

of the reapprallsed material will enhlance memory desrp])lte areduc-ysefy| for us to think beyond the immediate need for methodolog-
tion in arousal. By contrast, regulatory strategies that promote ) validation and bureaucratic credibility.

shallow processing of the regulated material, such as expressive 1 jjjystrate this point, | would like to introduce a speculative

suppression or attentional distraction, will impair memory. hypothesis: that the role of unconscious cultural factors in

Although these considerations provide some insights into the pu-gjaning modern psychotherapy (and also psychotherapy research)
tative neural interactions involved, clearly more empirical researchis.siitutes a sighicant blind spot in the theory and practice of the
needed to identify emotional memory reconsolidation mechanisms antal health! eld. | would suggest that any cbdence we may
of the sort envisaged by Lane et al. In particular, there is a strong i

. derive from neuroscientic evidence is vitiated by the possibility
need for a broader neural-systems perspective on memory reconsog, ot what is really being cdmmed is not an objective scients

lidation processes _thatgo beyqqd intracellu_lar amygdala-d_epgndenhethod of psychological treatment (if such a thing exists), but
mechanisms identtied for conditioned learning. Future validating  oiher the i uence on our thinking of an underlying cultural nar-

studies should integrate emotional memory, emotion regulation, yasive Could it be, for example, that certain aspects of Fréud

and reconsolidation'into a single paradigm_that alsq accounts forearly groundbreaking work on childhood trauma, and all the
the temporal dynamics that unfold over multiple sessions.

various forms of psychotherapy that have ensued, including and
especially psychoanalysis itself, are sclemaily alloyed secular
variants of the Judeo-Christian paradigm (see Kirschi€66

of life as a fall from grace, a struggle to make sense of the conse-
guent suffering, and a hoped-for redemption through personal re-

uential observation that
many of our patientsGuffer from reminiscence§lLane et al.
offer a convincing and well-documented variation on a popular
theme in contemporary psychoanalytic literature, namely that
current neuroscientic models of the mind t well with certain key
fSatures of psychoanalytic theory and practice. The authors
ovide similar arguments with respect to behavior therapy, cogni-
e-behavior therapy, and emotion focused therapy. To summarize
eir detailed and complex argument in the broadest terms, Lane

t al. show that the potential therapeutic belneof these four differ-

nt models of psychotherapy can be supportetytatis mutandis
with evidence from controlled studies of the nature and functioning
%bf human memory, and more spédaally, that disturbed memories,
evoked under optimal conditions of emotional arousal, can be
Qeconsolidatedin more adaptive forms.

Lane et al. have done theeld of psychotherapy a great favor by
distributing the evidence equally among four such distinct, but
representative, treatment modalities. In doing so, they help to
move us toward a moréexible understanding of what psycho-

Memory reconsolidation, repeating, and integrationBwhat the poet WordsworthX965 p. 460) described
working through: Science and culture in in secular terms agmotion recollected in tranquilitg?
psychotherapeutic research and practice The striking alignment between Lane et al. and FreBdhitial hy-

potheses is interesting to consider in its own right. Is this apparent
doi:10.1017/S0140525X1400020X, ell match a scientic corl rmation of Freudd early speculations? Or is

it some sort of coincidence that we should investigate further?
Charles Levin It needs to be remembered that Freudl early theories about
Canadian Institute of Psychoanalysis, MontrZal, QuZbec H3S 2C1, Canada. treatment presupposed a simpkd clinical situation in which dis-
charleslevin@videotron.ca crete, locatable events can be singled out for what we now are
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calling@nemory reconsolidatioBand @orrective emotional expe-  Are we better equipped today to anchor psychological processes
rience OFreud struggled throughout his long career to keep this in a biological foundation than Freud was in 1898? The manu-
relatively straightforward, objectivistic, and operationally manage-script of Lane et al. speaks to the core of these questions: Do ad-
able picture of treatment intact; so has the rest of the profession.vances in neuroscience offer us tools and knowledge to explore
But as Freud and others continued to explore the new territory of the biology of psychological concepts, and how desychother-
psychotherapy, this kind of thinking gave way to the pressure ofapy ultimately use biological mechanisms to treat mental ill@ess
more complicated and intractable forms of mental suffering (Ledoux 2002 p. 299)? In their target article, Lane et al.
whose etiology could not be traced so datently. In this later  propose a heuristic, integrated model with an overarching concep-
work, Freud and later analysts postulated that the clinician is tual structure in which effects of seemingly distinct and presum-
often disarmed of established techniques and needs to remainably irreconcilable therapies can be understood and reconciled
open to the irruption during treatment of bizarre and unexpected within their proposed framework, without over- or undervaluing
sources of emotional disturbance and/or to focus intensively withany particular approach. Based on the suggested model, both ep-
the patient on minute qualities of their emotional interaction in isodic and semantic memories and the associated implicit and ex-
the therapeutic process. | suspect it will be quite some time plicit emotional experiences are seen as components of a single
before the scientic community will! gure out how to evaluate integrated memory network that is stable but also plastic under
these more intricate aspects of the psychotherapeutic situation. certain conditions. Activation of a node in this network (accessed
I am inspired in all my work by recent scieht research into  via different therapeutic approaches) triggers all other nodes,
psychotherapy outcomes, the discovery of neuroplasticity, andmaking the system malleable to therapeutic change. Thus, the
also the fascinating developments in neonatology and developpathological memory®ysten® can be accessed and mobeéd
mental psychology since 1975. But this exciting new sciencethrough its different features.
never gives me the impression that what | am doing with my pa- One important and unique aspect of the proposed model is the
tients is@vidence basedin some glori ed scienti ¢ sense. | hope  anchoring of the psychotherapeutic process in the current under-
that my colleagues who have been trained in the delivery of otherstanding of cognitive and affective neuroscience (see F@iam-
treatment modalities share this skepticism about t#bjectived  entation above). The manuscript places recent work on memory
truth of what they are delivering to their patients. Few things reconsolidation as a central, key process in psychotherapeutic
are more dangerous in théeld of direct health care than dog- change. Memory reconsolidation has indeed been both a promis-
matic self-certitude on the part of the practitioner. ing and controversial concept in the context of psychotherapy. Al-
The potential for cultural over-determination of hypotheses and though it offers a plausible candidate mechanism for the process
results, acting at many levels in the mental hedlgid Dsocially, po-  of therapeutic@hang@®in old memories and percepts, it was de-
litically, institutionally, and individually (constituting a generalized scribed primarily in animal models and in relationship to relatively
pressure to conform to a certain narrative or ideological model, for simple memory traces of fear conditioning. More complex
whatever reasorshould become a more recognized consideration memory systems in humans might work differently. Does
of our research agenda, even though it might resist the logic of evi-memory plasticity and reconsolidation extend to complex traumat-
dence-based treatment by introducing questions whose explorationic memories with emotional and autobiographical elements that
is more dit cult to operationalize in terms of brain science or quan- are repeatedly reinforced through time? Also, animal lesion
titative research alone. To address the possibility of a cultural blindstudies suggest that overtrained or highly aversive memories
spot in mental health research, we would also have to contendsurvive hippocampal inactivation (Garin-Aguilar et2014 Mar-
with the possibility that theormal scienc@of the post-Freudian ~ kowitsch et al.1989, demonstrating resistance to mddiation
theory of mindband psychotherapy has a tendency to reproduce and independence from the hippocampal memory system, a key
the same basic answers, with predictable variations, to the same starsystem in proposed reconsolidation. Are repeatedly reinforced,
dard questions. That such a possibility emerges implicitly throughtraumatic memories in humans more like overtrained rodent
the integrative approach of the target article is one of this p&er memories, and therefore not subject to reconsolidation?
many intriguing features. Alternatively, is it possible to explain effects of therapy by a
process of contextualization rather than reconsolidation of
memory (Liberzon & Sripad®2008 Maren et al.2013? Contex-
tualization is conceptualized here as a process that updates old
Memory reconsolidation and Ijnemories by_adging _novil ccigtextual elements to ti}em, a;)n_lc_i it
; oes not require bringing the old memory into a state of instability
psychotherapeutic process that allows it to be altered before being reconsolidated. Another
doi:10.1017/S0140525X14000363. e12 question that arises about extension of reconsolidation research
' to psychopathology is that reconsolidation is performed days to
weeks after learning. Humar@pathologicab memories can be
present or even repeated similarly, and consolidated over many
years. The question here is: How long is too long a lapse
between the event and the reconsolidation for reconsolidation
to happen? Addressing these questions and betterrdeg the
Abstract: Lane et al. propose a heuristic model in which distinct, and real boundaries of reconsolidation processes in the context of psy-
seemingly irreconcilable, therapies can coexist. Authors postulate thatchotherapy will further enhance the utility of the proposed model.
memory reconsolidation is a key common neurobiological process Are there clinical implications for Lane et 8. conceptualiza-
mediating the therapeutic effects. This conceptualization raises a set oftion? |s it at all fundamentally different from stating that every
important questions re_gardlng neuroscience and tr_ans_latlonal aspects therapy could be effective? True understanding of the mecha-
fear memory reconsolidation. We discuss the implications of the target nisms involved in therapeutic change should be able to help in de-

article® memory reconsolidation model in the development of more velopina more effective interventions. as well as predicting what
effective interventions, and in the identtation of less effective, or pIng ’ p g

potentially harmful approaches, as well as concepts of contextualizationWill not be effective, or what could even potentially be harmful.
optimal arousal, and combined therapy rom this perspective, the proposed model indeed suggests that

combining therapeutic techniques from different modalities

I am not at all in disagreement with you, not at all inclined to leave the might be more effective than adhering to a single orthodoxy.
psychology hanging in the air without an organic basis. But apart from Similarly, it predicts that some approaches might not be useful

this | do not know how to go on. or could even be counterproductive if they recapture but do
EFreud letters to Fliess in September of 1898 (Masson 1985) not modify traumatic or negative experiences. For example, it

Israel Liberzon®” and Arash Javanbakht®

Departments of 2Psychiatry and PPsychology, University of Michigan, Ann
Arbor, Ml 48109-2700.
liberzon@med.umich.edu ajavanb@med.umich.edu
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emphasizes the importance of an empathic and supportivethrough Hebbian plasticity (Hebli 949 and long-term potentiation
therapist in helping patients modify and update trauma or fear (Bliss & Collingridgel993; and second, system, to integrate recent
memories, as opposed tothlank scree@approach that mightre-  memories with remote ones (Dud&l004 Frankland & Bontempi
capitulate prior experience of an unempathic caregiver. Similarly, 2005 Tamminen et al2010. Given this ambiguity, (re)consolida-
it suggests that in trauma-processing groups, repeated retelling otion may obscure rather than enhance understanding.
trauma memories, without correction of cognitive distortions or  Long-term episodic memories are represented in cortical net-
re" ection on authentic emotions, might lead to further consolida- works (Fuster1997 1999 2006 2009. If therapeutic change
tion of fear memories rather than their mobication through  impacts on long-term memory, then memory networks must be
reconsolidation. Finally, in behavioral therapy, in vivo exposuremodi! ed in some way. The exploration of a remote disturbing
conducted without establishment of a safe environment and per- memory during therapy creates a new memory that, we hope, ac-
ceptions of self-éfcacy might lead to a higher than optimal level quires some positive connotations. The reconsolidation concept
of arousal, preventing reconsolidation and reinforcing avoidance.implies plasticity and synaptic weight changes (thist level re-
Lane et al® model raises additional questions in the clinical ferred to above), through new more positive associatiasithin
context. It suggests, for example, that the integrated memory the old disturbing memory network pathway. But reconsolidation
structure can be approached through each of its nodes. If that isleaves the second, system integration level, an open question:
indeed the case, how does it explain the differential @fcy of  How is this recent memory of exploring the old traumatic
therapeutic approaches? For instance, cognitive and interpersonamemory within therapy integrated with other memories, resulting
therapies have been particularly effective in treatment of depres- in associationbetweendifferent memory networks.
sion, whereas behavioral (exposure) therapy is most effective for Integration and segregation are fundamental to cortical
treatment of phobias or anxiety. Psychodynamic principles arenetwork organization (Tononi et all994 Zeki 1978 Zeki &
used in treatments of personality disorders but there is no evi- Shipp 1988. Networks intersect abundantly; some intersections
dence for their effectiveness in treatment of obsessive-compulsiveare omnidirectional junctions (Fustet997 1999. Neurons at
disorder. It is also argued that there is an optimal level or an omnidirectional junction collectively d@e the meaning or sig-
QvindowO of emotional arousal for psychotherapy to work. nil cance of the several memory pathways that meet there
However this observation is based on correlational and not(Buzstki2005. Consequently, therapeutic change may involve:
causal data. It is plausible for example that patients who!rst, introducing some positive associations into the memory
respond better to treatment may be able to better tolerate their pathway and, second, integrating this memory to others with pos-
emotions and higher arousal. Empirical research that manipulatesitive connotations at a new omnidirectional junction that!aees
arousal level during memory reconsolidation will have to addresstheir shared meaning. Indeed, the latter may rely on the former.
the question of optimal arousal level. If indeed excessive arousal Re-association, through new junction instantiation, would
can impair treatment dfcacy, the establishment ofdptimal involve dynamic modication to the cortical network connectivity
arousaDlevels could guide more sophisticated use of combined matrix. Memory representation most likely uses structural plastic-
psychotherapy and pharmacotherapy. Here, excessive levels aty (or re-wiring) alongside the better recognized, synaptic weight
arousal can be reduced t@ptimalOlevels with the judicious changes (Chklovskii et a004 Sporns et al.2004. Re-wiring
use of anxiolytics. The same medications may impair reconsolidaimplies memory network reorganizatiddthe latter is known to
tion of memories, however, further underscoring the urgent need occur during sleep, enablinjexible generalization from several
to advance accurate understanding of the speanechanisms in- memories (Ellenbogen et a007, Wagner et al2004), congruent
volved in therapeutic change. The target article offers an impor- with making associations between different memory networks.
tant conceptual step indeed in the ongoing process of discovery. During slow wave sleep, effective corticocortical connectivity
breaks down (Massimini et 22005 Spoormaker et al2010, re-
ducing cortical integration (Esser et a2009 and, possibly, re-
"ecting some network reorganization to enable new integrative

Reconsolidation or re-association? memory associations in later sleep stages. In the REM-rich
second half of the night, hippocampal associational function may
doi:10.1017/S0140525X14000211, e13 identify the collective sighicance of several memories, portraying
this meaning as an associative REM dream image, and enabling a
Sue Llewellyn new integrative omnidirectional junction to be instantiated in
Faculty of Humanities, University of Manchester, Manchester M15 6PB, cortical networks at a SUbsequent NREM Stage 2 pe”Od
United Kingdom. (Llewellyn 20133.
sue.llewellyn@manchester.ac.uk These processes may serve both emotional memory encoding
http:/www.humanities.manchester.ac.uk (the identil cation of meaningful associations) and retrieval (the

same associations trigger the memory) (cf. Tulving & Thomson
Abstract: The target article argues memory reconsolidation demonstrates 1973. Indeed, in accordance with the indexing theory of hippo-
how therapeutic change occurs, grounding psychotherapy in brain sciencecampal function (Hirsh1974 Teyler & DiScennal986 Teyler
However, consolidation has become an ambiguous term, a disadvantagg Rudy 2007, REM dream scenes may be retained as uncon-
applying also to its derivatii@reconsolidation. The concept of re- sgioys™ hippocampal indices that match the omnidirectional
association ('n¥°{‘gg?\ﬂ?°é've assﬂc'lft'on db%twe.eg metmor'es(?ur'”tg ralf"junctions where several cortical network memories meet and
eye movemen reams followe Inaexation and networ . .
ju):]ction instantiation during non-rapid eye m)(/)vement [NREM] periods) can be found (L_Iewellyr2013a. PhyS|o|og|anIy, the _temporal co-
brings greater spettity and explanatory power to the possible brain Inqdence _Of hlppocampa_l Sharp Wave-rlpples with neocortical
correlates of therapeutic change. spindles signals network integration (Tamminen et2010 and

may reé'ect indexation and NREM junction instantiation
Reconsolidation and consolidation have various connotations (Llerespectively.
wellyn 2013B: (re)stabilization; (re)strengthening; (re)storage; The con guration of conscious, segregated episodic memory
and (re)resistance to interference. Although consolidation origi- pathways whose collective meaning is represented at integrative,
nally implied progressive stabilization (MYller & Pilzecker unconscious omnidirectional junctions may resonate with con-
1900, dynamic memory reorganization is now also subsumedscious and unconscious memory. As discussed in the target
under (re)consolidation. Indeed, Stickgold and Walke2005 article, the unconscious has an adaptive, evaluative, processing
suggest consolidation and reconsolidation probably'eat  function (Gazzanigal999, congruent with identifying the
memory organization and reorganization. (Re)consolidation alsaneaning of several associated memories. Contemporarily,
confounds two distinct neurobiological levelsrst, synaptic, QGneaningdhas abstract denition, the expression of an idea in
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language but, as pointed out in the target articf@neaningcan The target article proposes a unifying theory of psychopathology
imply concrete, personal signtance. REM dreams may identify based on two hypotheses, one concerning the genesis of psycho-
the collective sigiicance of several associated memories for the logical disorders and the other concerning the psychotherapeutic
needs, desires, or goals of the dreamer, having either broadly posprocess leading to change. We focus on thet hypothesis: Psy-
itive (if congruent with needs, etc.) or negative (if not) emotional chopathology depends on poor processing of emotions related to
impact. Emotional arousal in REM dreams would result from re- traumatic experiences. Four crucial phenomena do natthis
vealing the sigricance of related experiences for needs and so single-process explanation. First, the states caffesiychopathol-
forth, and it may explain why emotional arousal signals successfubgyO are very diverse, but Lane et &.theory does little to
therapy. account for this diversity. Indeed, how can a common cause

If an old, disturbing memory is highly traumatic, especially if yield a diversity of psychological illnesses? For example, if all psy-
perceived as life threatening at the time, it may be too negative chopathologies are ascribable to the same sequ@tcauma no
to be associated with other memories in a REM dream. Normally mentalization of the concomitant emotiénpsychopathologi
REM dreams portray elements of several memories (Fosse et alhow can different psychological disorders occur? And why does
2003 Hartmann1996 Hobson1988 pp. 36E88; Walker & Stick- one patient become borderline whereas another patient
gold 2010, consistent with an associational function. When a becomes agoraphobic? .
memory is replayed in entirety in nightmares, as observed in Second, how does patiettawareness of traumatic emotions
post-traumatic stress disorder (PTSD; Nielsen & Stenstrom contribute to psychopathological suffering? Many patients can be
2005 this may ré ect a failure of association, resulting in a lack aware of traumatic emotions and even evaluate them negatively.
of integration with other memories at an omnidirectional junction. This evaluation, not a lack of awareness, exacerbates their suffer-
The memory would be retained in the cortex but not fully incor- ing. Anxious patients, for example, evaluate their fear as a proof
poratedbas an assimilated life experienb: the integrative  of their weakness. Patients are depressed, for example, not only
network. Therapy that introduces some positive associations intdbecause they judge their retirement as a sign of uselessness, but
the old memory may be successful in enabling later associatioralso because they consider their lack of interest and energy as a
with others in a REM dream. further evidence of uselessness. Such ruminations about depres-

Re-association offers a more nuanced and dynamic account ofive symptoms are a key risk factor in clinical depression (Nolen-
the neural substrates of psychotherapy than the over-stretchedHoeksemal991 2000. Patients are often disturbed about their
reconsolidation concept does. If life experience has failed butdisturbances (Ellis1980 and unintentionally give themselves
therapy succeeds in introducing more positive associations into awo problems for the price of one (Clark & Beck01Q
traumatic memory, two more stages may integrate this memoryDryden 2000.
into cortical networks. First, this new recent memory is actively  Third, how does psychopathology arise from explicit compo-
and consciously associated with other more remote memories innents of emotions? In some cases, an awareness of an emotion
a REM dream scene. Second, this REM dream scene is retainedand the safety-seeking behaviors that are elicited, such as avoid-
as an unconscious hippocampal index and instantiated duringance of the feared object, can occur without any physiological cor-
NREM as a hew unconscious omnidirectional junction in episodic relates of the emotion itself (Mauss et a&003. This lack of
cortical networks. This two-stage process shows how re-associ@orrespondence between subjective reports of anxiety and physi-
tion involves indexation and instantiation also. It also explainsological arousal in anxious patients is supported in a number of
how unconscious memory 1Tmences thought and action studies, showing a dissociation between state anxiety and physio-
because unconscious associations are processed on episodagical arousal (heart rate, blood pressure, noradrenaline, cortisol
memory retrieval after matching between hippocampal indices response), with the former being stronger compared with the
and omnidirectional cortical junctions. latter (Alpers et al2003 Van Duinen et al.2010.

On this account,@he unconsciou®is not localized but dis- Fourth, the theory in the target article fails to account for the
persed throughout the cortex at omnidirectional junctions, persistence of psychological disorders. It does not consider re-
which, after the association of several episodic memories insearch suggesting the existence of two classes of processes that
REM dreams, represent their collective meaning. Free associa-maintain and worsen psychological disorders: those linked to cog-
tion to the dream may uncover these memories and their nitive processes (e.g., Harvey et 2D04 and those linked to in-
shared sigriicance. Freud {899/1999 famously declared(The terpersonal ones (e.g., Alden & TayloR004. Regarding
interpretation of dreams is the royal road to a knowledge of the cognitive processes, together with Johnson-Laird we have
unconscious activities of the mindOn this version of relevant argued that psychological illnesses arise from pathological emo-
neural events, retained dreams are the unconscious, so he has tbons, and different emotions lead to characteristic pathologies.
be right! Cognitive processes, such as reasoning, strive to reduce the im-

pairments giving rise to the hyper emotions, but they often
serve to maintain or exacerbate the illness (Johnson-Laird et al.
2006. A hypochondriac patient, for example, focuses on a
danger, such as a bodily feeling, which leads to an unconscious
transition to a great anxiety that he or she is seriously ill. The

The relevance of maintaining and worsening anxiety drives cognitive processes in a prudential way: The
processes in psychopathology patient is more likely than others to attend to information

] related to the illness (see Owens et 2004, to identify harmless
doi:10.1017/S0140525X14000375, el4 physical sensations as signs of serious illness (see Haenen et al.

o . b 1997, and to be biased toward cbmming its occurrence (see

Francesco Mancini” and Amelia Gangemi de Jong et al1998 Gilbert 1998. The processes aimed at pre-
2Scuola di Psicoterapia Cognitiva (SPC), 00185 Rome, Italy; "Department of venting harm have the opposite effect. They strengthen patiéwts
Cogritive Science, University of Messina, 98122 Messina, Italy. beliefs that they are ill and help to maintain or increase the hypo-
mancini@apc.it  gangemia@unime.it chondria. Likewise, patients suffering from anxiety, OCD, or

depression use their emotions as a source of evaluations. If they

et al@ single-process explanation does little to account for this diversity.feeI anxious about S_0meth|ng,_ the_y overestimate the d_anger
Moreover, some other crucial phenomena of psychopathology dolot ~ (ArNtz et al. 1993. This mechanism is common to those with a
this theory: the role of negative evaluations of conscious emotions, and€ndency to obsessive compulsions (Davey eRaD3 Gangemi

the role of emotions without physiological correlates. And it does not €t al. 2007), and those suffering from depression (Kaney et al.
consider the processes maintaining disorders. 1997. This process too implies vicious circles that strengthen

Abstract: The states calledpsychopatholog9are very diverse, but Lane
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negative emotions, appraisal, and beliefs that cause these psych@awronski & Bodenhauser2006 2011). Revision of implicit
logical disorders. responses seems to occur mostly only after extensive retraining

For the interpersonal processes, several studies have demonfe.g., Kawakami et al2000, and these new attitudes are
strated that anxious people behave in ways that lead to negativeassumed to not replace the initial attitude but rather coexist
reactions from other people, thus establishing dysfunctional inter- with it, allowing the original response to resurface (e.g., Gawron-
personal cycles between themselves and others (CRORI). ski et al.201Q Petty et al.2006 see Bouton1994 Gawronski &
These interpersonal cycles could be responsible for the mainte-Cesario 2013. Given that implicit attitudes uniquely predict
nance of the disorders. For example, people with social anxietymany everyday behavioral responses (Cameron et28l12
and with social phobia display distinctive and less-functionalGaldi et al.2008 Greenwald et al2009 McNulty et al. 2013
social behavior (i.e., anger, criticism, dependency) than peoplePerugini et al.201Q Towles-Schwen & Fazi@00§ cf. Oswald
without those conditions (Alden & TayloR004. They also fail et al.2013, and potentially play a role in dysfunctional interper-
to reciprocate other8self-disclosures, a strategy that led others sonal relationships (see McNulty et 013 Towles-Schwen &
to perceive targets as dissimilar and uninterested in them, Fazio 2000, this traditional view of implicit attitudes suggests
factors that weigh heavily in relationship formation (Alden & that the cliniciar® role in updating maladaptive implicit affective
Bieling 1998 Papsdorf & Alden1998. Depression is also associ- memories seems necessary but challenging.
ated with negative social responses (Alden etl#95. Segrin In contrast to this view, our recent work suggests that implicit
(2007 found for example, a relationship between social skills def- attitudes can indeed be updated in some circumstances in a way
icits and interpersonal connections as maintaining factors ofthat results in strong, fast, and durable revision. These circum-
depression. stances include the importance of the perceivdihgnosticityof

In sum, the sequence of events following traumas, including in- the new information (Cone & Fergusor2015 in preparation),
adequate emotional reactions, may lead to certain psychologicaas well as the extent to which this new information successfully
illnesses. But, other factors matter too. They include the nature recastsold information, leading participants to reinterpret its
of the emotions themselves, which tend to characterize different meaning (Mann & Ferguson, in press). In one line of work, the
illnesses; the subjective experience of emotions, which, even irextent to which participants were able to successfully incorporate
the absence of physiological reactions, can contribute to illnessespew information about a person toward whom they had previously
the differences in how individuals react to emotions; the interplay held a well-established implicit attitude, depended on how diag-
between their emotions and cognitions; and interpersonal pro- nostic participants believed that new information to be in terms

cesses in maintaining illnesses. of the Grue naturedof the person (Cone & Fergusor2015.
Even after forming an initial implicit attitude toward the person
ACKNOWLEDGMENT by learning about 100 of the persénbehaviors, participants
We would Iilfe to thank Phi!ip N. Johnsqn—Laird for.valuable comments \yere able to completely reverse their implicit impression of the
and suggestions on an earlier draft of this manuscript. person after learning about a single, counterattitudinal behavior

that was judged as highly diagnostic of the pef@drue character.
In other work, participants learned new information that the char-
acter of two social groups (whether each viggeodOor @vilQ over

Social-psychological evidence for the effective time switched from what they had learned previously. Their im-
updating of implicit attitudes 1 plicit attitudes toward these groups were fully revised only when

participants believed that social groups more generally are
doi:10.1017/S0140525X14000223, el5 capable of changing in this way (Cone & Ferguson, in prepara-

tion). These two lines of work point to the crucial role of partici-
Thomas C. Mann.2 Jeremy Cone,” and Melissa J. Ferguson? pantgbeliefsabout the reliability of the updated information. As

apepartment of Psychology, Cornell University, Ithaca, NY 14853; extrapolated to the therapeutic context, changing pati€mtsplicit
PDepartment of Psychology, Yale University, New Haven, CT 06520. responses may depend on how much they believe the therapist is
tcm79@cornell.edu  jeremy.cone@yale.edu mjf44@cornell.edu telling them something that seems true, and predictive of what
http://melissaferguson.squarespace.com/ will likely happen in the future.

In another program of work, we have shown that implicit atti-
Abstract: Recent! ndings in social_psychology show how implicit affectiv_e tudes can be durab|y reversed when participants are given infor-
responses can be changed, leading to strong, fast, and durable updatingmation that helps thenreinterpret past information (Mann &
e oo e e rapanes fy Ferguson. in press). Aftr leaing about someane who enacted
revision, suggesting two factors that might be leveraged in clinical many'negatlve a.Cts’ participants 'e"".”! aboutasm_gle new k_)ehaVlor
settings. Reconsolidation provides a plausible route for making suchthat either explains and recasts the initial acts as in fact being pos-
reasoning possible. itive, or does not. When given an explanation for all the initial neg-
ative behavior, participants were able to readily update their
Lane et al. contend that past trauma gives rise to maladaptive orimplicit impression of that person, moving from a strongly nega-
inappropriate emotional responses that become incorporatedtive to a strongly positive implicit reaction to the person. Impor-
into semantic structures that are inappropriately overapplied to tantly, we found evidence that this effect was driven by an
future situations. The authors argue that therapy is most effectiveactive (effortful) reappraisal of past learning, and was limited to
when it canalter the memory structures responsible for these re- new information thatexplainedpast behavior rather than simply
sponses in order to give rise to more positive emotional experienc-added to it. This updating also showed signs of being durable,
es and outcomes. as it emerged just as strongly three days later. Thésdings
Recent research in social cognition on the antecedents of im-reveal the power of reinterpretation in implicit attitude change.
plicit attitude revision can inform the central question of when im- We argue that a persd® ability to put a negative behavior in a dif-
plicit affective change may be possible in clinical settings.ferent explanatory framework may be a crucial ingredient in im-
Traditionally, implicit attitudes have been assumed to consist ofplicit updating.
associative mental processes that operate irrespective of the per- Thus, emerging evidence in social cognition suggests that im-
ceived truth or endorsement of the attitude (Rydell & McConnell plicit attitudes (affective responses; Amodio & Devi@806 can
2006 Rydell et al.2006 2007 Sloman1996 Strack & Deutsch ~ sometimes be quickly and durably altered, contrary to traditional
2004 cf. Ferguson et al2014. They have been assumed to be rel- views of these types of evaluations as being resistant to alteration.
atively dif cult to update, especially through the negation of past From a clinical perspective, ourndings suggest that a patient
learning (Deutsch et al2006 Gawronski et al.2008 see also must ultimately come to believe that new information or a
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reinterpretation of old information provided by a therapist is diag- emotions, where many cited studies (e.g., Winkielman & Berridge
nostic for future situations. Therapists can leverage such deliber-2004 may have missed experiential shifts because the most sensi-
ative processes in order to successfully induce relatively rapidive tools were not deployed (e.g., Shevrin et 2012).
changes in the implicit responses that give rise to the trauma. Although top-down perspectives on emotional feelings are
A point of convergence among Lane et@Ithesis and our own  widespread among investigators of human emotions, bottom-up
work on implicit attitude revision is that we both consider the rec- affective neuroscience perspectives highlight that rewarding and
ollection of past learning to be an important factor in effective up- punishing circuits in animal brain, constituting affective experi-
dating. This claim is suggestive that reconsolidation is a potentiallyences, arise from subcortical circuits (Panksepp & Bi&812).
important factor necessary for such updating to occur. However, Memory reconsolidation is surely critical for psychotherapeutic
this still remains to be tested for both therapeutic approaches change, with affective reshaping of troubling memories being crit-
(e.g., psychodynamic therapy), as well as implicit attitude revisionical for all successful psychotherapies, from cognitive/behavioral
In the meantime, emerging ndings from social cognition are to psychodynamic ones. Still, memory reconsolidation may be
starting to align with the main tenet of Lane et @.integrative  an outcome of successful treatment, rather than its sole driving
memory model: that maladaptive affective responses can in facttause. There is more to effective therapeutic engagements than
be truly changed, possibly through active reasoning about oldjust memory reconsolidation.

and new information. We also need to place memory reconsolidation that results from

high positive affective arousal in evolutionary/developmental

NOTE frameworks of attachment theory. This includes explicitly recog-
1. Thomas C. Mann and Jeremy Cone contributed equally to the prep- pizing the negative affect of separation distress as aroused by

aration of this commentary. PANIC circuitry in the brain (please note that capitalizations are

our standard nomenclature for primary-process, subcortical affec-
tive systems; below we also include the best vernacular descriptor
of the feeling each system promotes; please see Pank6pp.

Top-down versus bottom-up perspectives on This also includes various interrelated subcortically concentrated
clinically signi ! cant memory reconsolidation positive emotions, especially SEEKING, CARE, and PLAY (Pan-
ksepp1998 Panksepp & Biver2019. All are critical for optimal
doi:10.1017/S0140525X14000235, 16 therapeutic benéts (Marks-Tarlow2012 2014 Panksepp et al.
2014. Mere activation of the SEEKING circuit through deep
Terry Marks-Tarlow? and Jaak Panksepp® brain stimulation (DBS) can alleviate depression (Schlaepfer
3Teaching Faculty, Reiss Davis Child Study Center, Los Angeles, CA 90034; et al.2013. So can medicines, such as GLYX-13, which was dis-
PDepartment of Integrative Physiology and Neuroscience, College of covered by analysis of PLAY networks (Burgdorf et 2011,
Veterinary Medicine, Washington State University, Pullman, WA 99164. fast-tracked by the FDA fjttp://www.news-medical.net/news/
markstarlow@hotmail.com  jpanksepp@vetmed.wsu.edu 20140304/Naurexs-GLYX-13-receives-FDA-Fast-Track-designat
www.markstarlow.com ion.aspy. Such unconditional berlds are attributable not just to

reconsolidation, but also to shifts in the unconditional affective
Abstract: Lane et al. are right: Troublesome memories can be dynamics that redirect cognitive activities.
therapeutically recontextualized. Reconsolidation of negative/traumatic Cognitive processing is essential for consci@sarenes&but

memories within the context of positive/prosocial a_ffects can ]‘acnltate rimal affective experiences (qualia), inferred from rewarding and
diverse psychotherapies. Although neural mechanisms remain poorlyp

understood, we discuss how nonlinear dynamics of various positivepunIShIng brain states, do not require the neocortex (Merker

affects, heavily controlled by primal subcortical networks, may be critical 2007, Panksz_app1998 Solms & Panksc_eppﬂOla._ We”'““?‘?d
for optimal bené ts. arousal of primal affective processes without eetive cognitive

. experiences (which Lane et al. would c@tplicitQ) may be essen-

Since the onset of psychotherapy with Fre@dhovel technique of  tial for memory reconsolidation to proceed. This vision respects
psychoanalysis, proliferation of schools of psychotheEfpym 1 evolutionary levels of the mind, evident in the neuroanatomy
to more than 400 (Karasul986 bsuggests that theoretical and functions of basic emotional systems (e.g., those that
orientations are not critical to identify what makes for successful survive neo-decortication in animal models). Affectively instigated
psychotherapy. An alternative is to specify universal neuropsychomemory reconsolidation may proceed yaws of AffecOyet to
logical elements that cut across all theoretical orientations. Lanebe neuroscientically deciphered (Panksepp01]). It is possible
et al. advance a top-down integrative solution for understandingthat troubling memories are transformed by subcortical neuro-
memory reconsolidation psychotherapies, some of which arechemistries that mediate primal positive affects, especially of
already manualized (e.g., Ecker et &012. Reconsolidation, SEEKING, CARE, and PLAY (see Panksepp & Bive2012).
I'rst discovered by preclinical investigators (from Lewis et al. Without such perspectives, namely compelling bottom-up affec-
1968 Misanin et al. 1968 to Nadel et al.2012 Nader et al.  tive neuroevolutionary views, th@euro-psycho-mechani€of
2013 Schwabe et aR014) may explain how emotionally troubling successful psychotherapy may never be understood. Therapeutic
memories are transformed by being retrieved and recontextual- reconsolidation, at its best, may'rect the psychodynamic induc-
ized in positive/supportive affective contexts. Accordingly, psycho-ion of affectively positivéattractor landscap&xiuring the recall
therapies may also be facilitated by pharmacological facilitadors of miserable memories, yielding new ways of being that can yield
for example, glycine receptor partial agonists such as d-cycloserinéasting changes in character structure.
and GLYX-13, which appear effective antidepressants that work A comprehensive understanding of memory reconsolidation
by directly promoting positive social affects, as evaluated in pre-may also require conceptual frameworks of dynamic systems
clinical models (Burgdorf et ak011). theory. Rather than functioning as linear processes that move

We applaud the search for neurobiological underpinnings of from past to present to future, memory reconsolidation may rep-
psychotherapies that improve client care. However, el the resent a nonlinear neurodynamic where experiences of past,
extensive use ofmplicit emotion)in the target article to be  present, and future, evolutionary and existential, promote new
problematic, (i) because it suggests affective experiences canngtsychic coherences (Marks-Tarld®2008.
be had without explicit syntactic fections, properly called From bottom-up perspectives, perhaps reconsolidating thera-
Gwarenes§)(i)) which would seemingly exclude other animals peutic transitions réect positive primal (unréectively experi-
from being affectively vibrant creatures, a view not supported enced) affective systems being aroused, such that they
by cross-species data (Panksef§98, and (iii) as a result of the recontextualize troubling cognitive perspectives, with ancient
debatable quality of data summarized supporing unconsciousregions of the mind controlling how more recent ones think
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(Panksepp & Biver2012. Amplifying Lane et al® position, we The theoretical problems | would like to raise concern the
propose that skilled therapists are adept at promoting affectively nature of reconsolidation as a process that affords access to infor-
positive attractor landscapes in the midst of emotionally troubling mation about events in the past. The interactive components that
therapeutic cognitive conversations, softening painful edges ofLane et al. propose create three trade-offs concerning the balance
memories, yielding new cognitive perspectives. between the epistemic value of a memory trace (i.e., the accuracy

Emotional arousals evoked by therapeutic interactions often pushof the information that makes knowledge about the past possible)
therapist/patient dyads far from equilibrium, into negative, trauma- and its narrative value (i.e., the contextual coherence of the infor-
ridden, affective spaces that need repair. Therapists who explicitymation in an overall self-narrative and what it evokes in the
wish to promote reconsolidation may need to skillfully coax primal subject). It is not entirely clear how the integrative model achieves
affective tone toward more positive, reparative brain-mind dynam- this balance.
ics. In therapeutic exchanges, skilled clinicians must intuitively nav-  Striking this balance is crucial for the process of reconsolidation.
igate, like sailboats in brisk winds, with raw affective energiesAs Lane et al. argue, reconsolidation may alter the original emotion-
(subcortically mediated) recontextualizing associated cortico-cognial aspects of memories and also recontextualize or modify their
tive information through temporarily open affective boundaries. content. Ideally, however, epistemic information contained in epi-
Here, far from equilibrium, at the edge of chaos, positive affective sodic memories, or the accurate information that leads to knowledge
arousals can soften troubling cognitive complexities in highly bene-of past events, should be preserved across reconsolidations. Episodic
I cial ways. But that can happen only if the right subcortical affective memories seem to require a format for storage and retrieval that
gusts can be evokddthe ones that promote reconsolidation pro- frames information metrically, according to temporal tags that
cesses to change past negativistic perspectives through bottom-ugdepend on time-keeping mechanisms (Gallistel & Kipg09 Mon-
Quaws of Affecbarely understood (Panksef@004 2011). There-  temayor2013. Lane et al® integrative memory model is interactive
markable positive affective power of PLAY (Marks-Tarl@@15 in and proposes that reconsolidation mbds memory traces; their
press; Panksep008, which remains poorly conceptualized in model creates the theoretical problem that it is not clear how this
most psychotherapies, may provide, with due sensitivity, clinical cli-metric information is guaranteed to be systematically preserved, as
mates to promote successful treatments. will be elucidated below.

Therefore, we share cautionary notes about treating memory First, there is a trade-off between thagidly itemized storage
reconsolidation too reductively or mechanistically, before we under-and retrieval of event-traces and thexiblyreconstructive repro-
stand the extensive experiential nature of raw affects, which clearlyduction of traces. Emotional and social aspects of a trace may
have many subcortical loci of control, in the neuro-mental economy, modify how the trace is stored and contextually interpreted,
a neuroscientic project that has barely gotten off the ground. This thereby changing or even eliminating epistemic features of the
said, we both enthusiastically agree that reconsolidation is a majotrace. Reconsolidation must neither modify the trace to a
breakthrough toward our future understanding of how clinically degree that it loses its epistemic characteristics nor preserve it
bend cial memorial/psychotherapeutic dynamics emerge within in a rigid way, such that it cannot be interpreted in different forms.
the brain (Nadel et al2012 Nader et al.2013 Schwabe et ak014. Second, there is a trade-off between the quality of access to

traces and their semantic or episodic detail. Remembering
events in excruciating detail is one extreme of the spectrum of
semantic and episodic accuracy, and remembering events in the
most abstract and ambiguous way is at the other. Evidence

Trade-offs between the accuracy and integrity shows that the brain normally strikes a balance between these ex-
of autobiographical narrative in memory tremes (Quiroga2012).
reconsolidation If traces are very malleable, however, it is!difilt to guarantee
that enough accurate detail will be preserved in reconsolidation.
doi:10.1017/S0140525X14000247, el7 So-called reality monitoring requires that memory traces retain
an adequate amount of detail for the idehtiation of the causal
Carlos Montemayor origin of such traces (see Johnst891). When the emotional re-
San Francisco State University, Department of Philosophy, San Francisco, sponse components of the integrative model interact too much
CA 94132. with episodic information or with semantic structures, that can
cmontema@sfsu.edu jeopardize the retention of information required for reality moni-
https://sites.google.com/site/carlosmontemayorphilosophysfsu/home toring. Another related difculty is the existence of evidence sug-

) ] ~ gesting that the emotional malleability of semantic information
Abstract: Lane et a_ll. propose an integrative _model f(_)rthe reconsolidation may render the memory system epistemically inadequate, leading
e e eemme adg 0 Systemalic conabulaion (Lof2009, Wihout suggesiing
the model. The trade-offs concern the sense of agency in memory and.that the mtegratlve_ memory model suffers from problems concermn-
its role in both implicit and explicit memory reconsolidation, rather than N9 Confabmat'on’ itis Clear thata b_alance bet_Wee_n malleability and
balances concerning degrees of emotional arousal. accuracy is needed. More information is required in order to deter-

mine fully how such a model may achieve this balance.

Recent! ndings on the relation between memory storage and re- Lane et al. are right, however, in claiming that accuracy cannot
trieval provide empirical support to the reconsolidation hypothesis be the sole purpose of the memory system. The evocative power
Lane et al. defend. The integrative memory model they propose of a set of memories cannot be captured by their accuracy, tempo-
seems to be the best way to accommodate a vast amount ofal order, or causal origimlone.How, then, should we understand
data, including! ndings on how emotion shapes and informs cog- such evocative power in terms of information processing? Stored
nition in memory storage and retrieval (e.g., LeDod296. Ac- memories are &pileCof traces and for them to become evocative,
cording to that integrative model, when a memory is retrieved autobiographical narrative must be infused into the information
there is a critical process of reconsolidation, which presents thethey contain. Such infusion, however, could be elicited in many
opportunity to amend or even disrupt the memdgycontentatre-  ways, including modications in perspective from thérst to the
trieval, based on contextual information and emotional feedbackthird person point of view (Rice & Rubir2009.
(Nadel et al.2000. Lane et al. review this body of evidence A third trade-off is that the more one stays within a structure
with rigor and clarity, so | shall not elaborate on the experimental that is ordered linear-metrically, the less accurate the description
merits of their proposal. Rather, | shall highlight some theoretical of the stream of consciousneas one experiencédrom different
dif! culties that lie ahead for their reconsolidation hypothesis, and vantage points will be, and the more one departs from a linear nar-
suggest one way to address them. rative, the higher the risks of confabulation. Findings suggest that

34 BEHAVIORAL AND BRAIN SCIENCES, 38 (2015)



CommentarylLane et al: Memory reconsolidation, emotional arousal, and the process of change in psychotherapy

social interactions may help stabilize the malleability of tracesinformational learning (Ollendick et al2002. Thus, autobio-
(Wegner1986, but the exact role of social interactions for the in- graphical memories of the onset of speciphobia are the excep-
tegrative memory model is unclear. tion rather than the rule.

These three trade-offs are crucial to clarify the distinction  One of the principles of CBT, which is considered! ast-line
between implicit (or unconscious) and explicit (or conscious) treatment for various disorders (Hofmann et aP012 Tolin
memory reconsolidation, which features centrally in the integra- 201Q Vocks et al2010, is focusing on the present. Moreover, ef-
tive model. Could it be that the implicit system has different fective emotion regulation strategies such as labeling (an integral
rules for balancing these trade-offs? Presumably, the explicitpart of self-monitoring) and reappraisal (often termed cognitive
system plays a major role in autobiographical memory, but the im-restructuring) constitute main ingredients of CBT treatment
plicit system, as Lane et al. explain, is evolutionarily more primi- (Arch & Craske2009. Lane et al. suggest that change during
tive and is frequently involved in reconsolidation. Evidence on CBT occurs through exploring recent events and their outcomes
the sense of agency in reconsolidation may help clarify how the in-and Qo the extent that these experiences share common charac-
tegrative model balances the tradeoffs and complexities ofteristics with the original memories, they will also be subject to
memory, both implicit and explicit. If the implicit system obeys reconsolidatiofXsect. 9.2, para. 3). However, reconsolidation ne-
different rules for reconsolidation, detailed evolutionary explana- cessitates a highly spéci reminder stimulus activating the
tions of the older emotional-organismic system and its relation to memory of the original fear response (Quirk & Mil&2D1Q Schil-
conscious autobiographic memddwvhich probably evolved re- ler et al.2009. Nevertheless, if such a memory does not exist or is
centlybcould be helpful in clarifying this aspect of the integrative inaccessible, the suggestion is problematic that a core element in
model (see Cosmides & Tool013for the adaptive value of the therapeutic change is reconsolidation and mioghition of memo-

implicit memory system).

Emotion regulation as a main mechanism of
change in psychotherapy
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Abstract: A model that suggests reconsolidation of traumatic memories as

ries. It is well established that schemas (or semantic structures),
through which an individual understands and interprets the
world, evolve as a result of life experiences (Kellogg & Young
2006. However, this does not necessarily indicate that the thera-
peutic change occurs through activation and reconsolidation of au-
tobiographic memories that formed the basis for the development
of these schemas. Although we agree that activation of emotional
arousal is essential for effective treatment, we disagree with the
proposition that this should occur through the activation and mod-
il cation of traumatic memories.

We suggest that acquisition of adaptive emotion regulation
strategies, rather than memory reconsolidation, may be a trans-
diagnostic core process underlying all approaches described in
Lane et al® paper. Emotion regulation is deved ashe process-
es by which individuals Iruence which emotions they have, when
they have them and how they experience and express them
(Gross1998h). Various psychopathologies are strongly associated
with de! cits in emotion regulation, including depression, anxiety
disorders, bipolar disorder, borderline personality disorder, sub-
stance abuse, and eating disorders (Aldao eRallQ Amstadter
2008 Carpenter & Trull 2013 Kring & Werner 2004).

Evidence in recent years suggests that emotion regulation has

a mechanism of change in therapy is important, but problematic to an important role in the process of change and outcomes In
generalize to disorders other than post-traumatic and acute-stresstherapy in various disorders and psychotherapy modalities (Azizi

disorder. We suggest that a more plausible mechanism of change inét al. 201Q Baer 2003 Berking et al.200§ Geller & Srikames-

psychotherapy is acquisition of adaptive emotion regulation strategies. Waran2014 Mennin 2004 Whelton 2004. Understanding the
role of emotion regulation in psychopathology and psychotherapy
Lane et al. suggest that a core element in therapeutic change (theled to the suggestion that treatment in emotional disorders should
reduction in clinical symptoms after psychotherapy) is reconsoli-include three fundamental factors: training in reappraisal, preven-
dation of traumatic memories. This supposedly occurs throughtion of emotional avoidance, and changing action tendencies that
the activation of autobiographical memories, associated emotionakre related to the maladaptive emotional reactions (Barlow et al.
responses, and semantic structures. Lane et al. suggest that thi2004. This suggestion is in line with the transdiagnostic treatment
mechanism underlies the therapeutic change in a variety of treat-approach, which highlights the common factor in emotional disor-
ments, including behavioral therapy, cognitive behavioral therapyders and uses uhied protocols instead of developing different
(CBT), emotion-focused therapy, and psychodynamic therapy.treatment protocols for each emotional disorder (Ellard et al.
We agree that this account may be plausible for post-traumatic2010. The transdiagnostic treatment includes emotion regulation
stress disorder and acute stress disorder, which result from specifcomponents, such as cognitive reappraisal and emotion awareness
ic stressful events. Hence, in these disorders, activation and recontraining (Wilamowska et ak010. The uni ed protocol has dem-
solidation of traumatic memories may constitute a core onstrated high effectiveness in various disorders including gener-
psychotherapeutic change mechanism. However, Lane et al.alized anxiety, panic and agoraphobia, social anxiety and major
have made a far broader suggestion for psychotherapy indepressive disorders (Ellard et £010. Moreover, different psy-
general, in which@hange occurs by activating old memories chotherapeutic approaches aim (either explicitly or implicitly) at
and their associated emotions, and introducing new emotional ex-enabling learning of emotion regulation skills (Whelt@904).
periences in therapy enabling new emotional elements to be in- For example, there are various interventions that include mindful-
corporated into that memory trace via reconsolidatidsect. 1, nessban emotion regulation skill that enhances the awareness and
para. 7). This suggestion consists of an underlying assumptiomxperience of emotions (Chambers et 2D09. Examples of two
that the etiology of psychiatric disorders in general relates to iden-approaches that use mindfulness as a core component are dialec-
ti! able traumatic events that can undergo reconsolidation. Thistical-behavior therapy (DBT) and acceptance and commitment
assumption is unsupported. Examine, for example, speci therapy (ACT). These approaches further emphasize other
phobia, which can be considered a prototype of fear conditioning. forms of emotion regulation. In DBT, learning emotion regulation
Most patients do not recall any memories of direct, vicarious, or skills (including mindfulness) is considered to be a main
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mechanism of change during therapy, and patients learn how toconcurrent neuromodulation by multiple neurotransmitter
be aware of their emotions and regulate them adaptively systems, including noradrenaline. Importantly, the fact that nor-
through individual, as well as group skills sessions (Lynch et aladrenergic neuromodulation affects the hippocampus, and many
2009. ACT encourages patients to accept their emotional experi- other areas with the exception of the basal ganglia (20@9,
ences instead of avoiding them as a means of regulating emotionagrants the relative independence of selection of stimulus-response
intensity (Blackledge & Haye2001). relations from selection of stimulus-stimulus relations. Such ar-
Taken together, the studies mentioned above demonstrate thatrangement allows reinforced motor behavior to be more likely
learning to regulate emotions and to modify negative emotional to occur again in similar environments, whereas punished motor
experience can be construed as an alternative common mechabehavior is less likely to reoccur; at the same time, stimulus-stim-
nism of change during therapy. However, reconsolidation of ulus relations are selected both after punishing and reinforcing
memories may also be a complementary process to emotion regstimulation, allowing episodic learning of events with both positive
ulation. In recent years, there has been growing evidence regard-and negative valence. During ontogeny, the adaptive value of
ing successful outcomes in reducing clinical symptoms usinglearning stimulus-stimulus relations correlated with punishment
imagery rescripting, which includes changing the meaning of trau- may be to allow unique cdrgurations of stimuli to gain a spéd
matic events using imagery (e.g., Arntz et2007 Cooper201%L stimulus function. For example, without the capability of learning
Frets et al.2014). Imagery rescripting involves mddiation of  stimulus-stimulus relations correlated with punishment, the or-
traumatic memories, and also incorporates emotion regulationganism would be prevented from learning an escape response in
skills (e.g., mindfulness, training in positive interpretation bias; presence of a spelct environment.
Holmes et al.2007). Hence, memory reconsolidation may serve  Within a psychotherapeutic intervention, emotional responses
as a potential complementary process to enhancement ofof negative valence are of crucial importance as they often repre-
emotion regulation skills when traumatic memories are available.sent the motivational factor leading the patient to seek therapy.
Respondent, emotional responses are typically correlated with
traumatic events and are often re-experienced when remember-
ing occurs. In some cases after highly traumatic events, individuals
report re-experiencing sensory-perceptual and emotional respons-

How do we remember traumatic events? es with high frequency during their daily lives, leading in some
Exploring the role of neuromodulation cases to a disruption of their daily routines. Considering post-trau-
matic stress disorder (PTSD) as a prototypical example of mal-
doi:10.1017/S0140525X14000260, €19 adaptive remembering, we can link two of the PTSD recognized
clusters of symptoms: (1) re-experiencing traumatic episodes
Daniele Ortu and (2) avoiding stimulation related to aversive events to, respec-
Department of Behavior Analysis, University of North Texas, Denton, tively, (1) selection of stimulus-stimulus and (2) stimulus-response
TX 76203-0919. relations. Spetically, persistently reliving traumatic episodes is a
daniele.ortu@unt.edu form of recurrent remembering in which presentation of a subset

] ] ] of the original stimulus-stimulus céguration lead®presumably
Abstract: The seemingly puzzling datum that behavior decreases after g hippocampal pattern completiddto a full-blown recollection
punishing stimulation while individualsre still able to remember traumatic of the traumatic event, including the emotional/respondent compo-

episodes is discussed in relation to dopaminergic and noradrenergic - U
neuromodulation. The describedmechanisms may contribute to an nents. With regard to the second cluster of symptoms, the individ-

understanding of how occurrences of leaming reconsolidation yield U@l affected by PTSD typically leamns to avoid forms of stimulation
different outcomes across intrand extra_therapeutic settingsl that may |ead them tO re“Ve the tl’aumatIC eventS. Stlmull that are
correlated with the original stimulus-stimulus coguration tend to

Lane et al. propose a model that includes the role of learning acquire avoidance function, thereby decreasing the probability of
reconsolidation in bringing about change in a psychotherapeutichippocampally mediated remembering triggered by a subset of
setting. An important propaedeutic issue regards how we remem-the original traumatic stimulus-stimulus cbguration.
ber traumatic, aversive events in tHest place. A question that The authors describe how learning reconsolidation occurring in
has been discussed in the literature concerns the contradiction in-the therapeutic setting may lead to therapeutic advantages. This
herent in the observation that behavioral responses decrease afteperspective should be reconciled with the fact that in disorders
aversive events while individuals are still able to remember thesuch as PTSD, reconsolidation by !dgtion occurs a large
punishing episode (e.g., Gaffat985 2002. Such discrepancy number of times without necessarily bringing about any relevant
may be resolved by considering that stimulus-response relationgherapeutic improvement. However, compared to reconsolidation
(e.g., the presentation of a tone evoking a lever press) and stimu-occurring in nontherapeutic environments, reconsolidation occur-
lus-stimulus relations (e.g., a lever press occurring when a toneing in the therapeutic setting may allow for novel stimulus-stim-
and a light are presented together, but not when the tone and ulus relations and stimulus-response relations to be selected. For
the light are presented by themselves [e.g., KeH®@89g) are sup-  example, while the traumatic episode is remembered and de-
ported by different areas (basal ganglia and the hippocampus, rescribed, the patient is staring at the therapist who is nodding
spectively) and these areas are dissimilarly'uenced by  with approval. The sensory-perceptual response elicited by the
neuromodulation. Spetcally, neuromodulation in the basal face of the therapist may enter the traumatic stimulus-stimulus
ganglia is tightly controlled by dopamine, but not other neuro- conl guration and, importantly, some of the emotional responses
transmitters (e.g., noradrenaline) that respond differerligom- of positive valence elicited by social reinforcement (the theraist
pared to the dopaminergic systeBto salient environmental approval), may replace the emotional responses of negative
events. Although dopaminergic neuromodulation is enhanced byvalence triggered by the original episode due to the inherent in-
reinforcers and not by punishers (punishers lead to a decreasecompatibility of those responses. Reconsolidation occurring in a
below baseline in dopaminergic responses innervating the basatherapeutic setting may therefore lead to different effects com-
ganglia; e.g., Schul2007), noradrenergic neuromodulation is en- pared to reconsolidation occurring in a non-therapeutic setting
hanced bybothreinforcing and punishing stimulation (Sa2809. because the therapist is in a position to arrange spedéarning

In memory research, since episodes are typically characterizedcontingencies to modify the previously acquired stimulus-stimulus
as unique cohgurations of stimuli, episodic memory can be con- and stimulus-response relations.
sidered one-trial learning of stimulus-stimulus relations (e.g., Ortu  Summarizing, | propose here that although a drop in the level
& Vaidya 2013). As mentioned earlier, the hippocampus is critical-of dopaminergic neuromodulation during traumatic events
ly involved in selection of stimulus-stimulus relations and receivesweakens stimulus-response relations leading to a decrease in the
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rate of the punished behavior, a concurrent increase in noradren-  Another line of research shows that transforming painfully mal-
ergic neuromodulation may lead patients to episodically learn theadaptive emotion is not just a process of generating new or more
aversive events. Although such a mechanism makes it less likelgositive experiences, but rather one of evoking another feeling in
for the individua® behavior to be punished, it also allows the parallel, and in contrast to, the maladaptive feeling (Greenberg
person to re-experience the punishing episode, sometimes in &2002 Pascual-Leone & Greenberg2007. As Fredrickson
pathological manner as in the case of PTSD. Finally, reconsolida{2001) has observed, key components @fositivedemotions are
tion occurring in the therapeutic session may lead to different incompatible withegativéemotion and the effects of a negative
effects compared to reconsolidation occurring outside therapy emotion are not®eplacedbut rather Qindoneli.e., dialectically
because the therapist can arrange spedearning contingencies elaborated) by positive emotions. Lane et al. observe that emo-
to modify the previously acquired stimulus-stimulus and stimulus- tional arousal is an important ingredient in this process, and the
response relations. co-activation of contrasting emotional networks will form new
facets of the revised memory. However, memory reconsolidation
does not, by itself, explain how inherently contradicting emotional
experiences can be brought together to synthesize a different,
healthy and internally coherent, emotional state.

Emotional processing occurs whether or not participants are
encouraged to work witltheir own memories. A study on expres-
sive writing randomly assigned trauma survivors either to write
about their real experiences or to write about sonhetional
trauma-experience that was not their own (based on related nar-
ratives). Even so, both groups enjoyed similar positive changes,
signi cantly greater than those of a control (Greenberg et al.
1996. Given the effect cannot be explained in terms of explicit
re-appraisals, Lane et al. have attributed sué¢imdings to
changes in implicit memory. However, there was no advantage
to working directly with oné@ own painful memories, which sug-
gests that working through emotional problems in general might
be the main developmental factor.

Emotion processing is a kind of problem solving. Becoming
more emotionally aware, more insightful, or more emotionally
"exible, or gaining emotion-regulation skills, cannot be explained
Abstract: We question memory reconsolidation and emotional arousal aspy transformations in memory, without referring to new emotion
sufl cient determinants of therapeutic change. Generating new feelings 554 new executive skills. In short, engaging an old memory to
2\?3'\/?;36‘”22; c?:ilézt ?ﬁafo?;ifte?hc‘)’;'éh ﬁgt'l‘é"l"t"g(pae':gnsggs'"zg‘gmtgemodify it is different from engaging an old memory with the use
therapeutic changes are not attributable to a memory model alone. of new execu“.v.e skills. The framework of the target arthle IS
GEmotional processingis also needed and is often an undeclared form Married to empirical research on memory; but here, memory is es-
of complex executive problem solving. sentially taken as the product of associative learning. However,

without emotional problem solvinghat brings truly novel solu-

Change versus the record of change. We agree with Lane tions, memory and learning by themselves may not clarify person-
et al® model of how affective arousal and memory reconsolida-al (i.e., emotional and cognitive) existential learning (Greenberg &
tion is related to the process of change. The process of memoryPascual-Leon2001; Pascual-Leone & Johnsd004). Emotional
reconsolidation is like moving a bookmark of self-awarenesschange in psychotherapy pertains to subjective (or betteta
forward as one progresses in therapy and memories change andubjective) problem solving and the concurrent constructivist
are re-storied. This is essential but more is needed: A memorylearning of these insights. Working through moments of emotion-

Memory reconsolidation keeps track of
emotional changes, but what will explain the
actual (processing O?
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model fails to explain how the story itsé‘]jjet§ writtenOAlexithy-
mia (o words for feeling® describes clientlif! culties in iden-

al pain (i.e., relationship break-ups, major disappointments, or
simply feeling overwhelmed) are emotion-ladéssks After all,

tifying and elaborating their emotional experience. Other clients these are emotional problems, not memory problems; and as

fail to regulate negative affect, or are simply less$ eetive on

such they represent fuzzy constructivist puzzles that are often re-

their experience (i.e., less psychologically minded). Still otherssolved through categorically novel solutions in functioning
have dif culty shifting between different emotional states (Pascual-Leone et aR014 Pascual-Leone et al., in press). This
(affects and meanings) that are activated by a presenting situationaspect of emotional change is overlooked when researchers or cli-
These obstacles to mental health are arguably unrelated to painfuhicians focus on the contents of therapeutic changes (i.e., new nar-
memories as such, as are the executive abilities that are drawn omatives, less dysfunctional beliefs, productive emotions), without

when working through painful experiences.
Some changes are not attributable to memory.  Client improve-
ments in psychotherapy fect not only narrative or memory revi-

also considering the operative mental processes a client needed
to manipulate those objects of experience.
Thus, solving emotional problems demands working in a

sions (explicit or implicit, as Lane et al. discuss), but also newmanner that goes beyond experience its@fibjectiveexperience
creative ways of engaging with emerging experience. Process rezan be understood a®ersonal dat@that (as Lane et al. claim) is
search has shown that skill in emotional processing at the onseencoded, consolidated, and reconsolidated in memory. In con-
of therapy is not as critical to the successful treatment of depres-trast, meta-subjectives a term for describing a higher level of

sion as the clief® aptitude for increasing this ability during
therapy (Pos et aR003. Similarly, alexithymia is conceptualized
as a trait décit in the cognitive processing of emotional experi-
ence and therefore presents therapists with al difilt challenge
(Ogrodniczuk et al2011). However, one of the few treatment

self-ré' ective processing, which must be deployed to clarify and
internally negotiate painful experience (Pascual-Leoth897,
2013. Thus, using a meta-subjective perspective instead of a
simpler observeb point of view, clients dynamically develop emo-
tional problem-solving models of their own change. This internal

studies to examine it as an outcome observed a 68% reductiordialectical process attempts to coordinate incongruent facets of

in the number of clients meeting criteria for alexithymia post-
treatment (cited in Paivio & Pascual-Leor2010. Findings on
changes to processing styles such as these areuifto explain
using only a model of memory processes and affective arousal.

meaning (subjective feelings, past event, and future possibilities).
Resolvingpersonaldif! culties is not just information processing.
Resolving emotional problems requires the use of effortful
mental attention, with its activation, inhibition, and executive
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functionsball operating on the ongoing'ow of emotional the article (sect. 4, para. 6), and Lane et al. acknowledge the prob-
arousal (Greenberg & Pascual-Leont995 Pascual-Leone & lematic nature of the intervention, they do not seem to notice that
Johnson2004). This process depends on, but is not reducible the failure of debrié ng therapy (Van Emmerik et aRk002 con-
to, remembering things differently. A memory model explains tradicts their theory that emotional arousal in therapy is a driving
the accumulation of how progress is updated but it does not force of improvement.
explain the actual mechanism of generating new emotional ex- The idea of high emotional expression during therapy is not
periences or insights: For that, emotional problem-solving pro- new (e.g., Hart et al.1975 Janov1970 nor is the idea that
cesses are also needed. memory distortion might be used to undo traumatic memory
(see Janet894 p. 129). Recent research on memory reconsolida-
tion is exciting and has made it into the news and the top journals
Nature and ScienceEven if we put aside doubts about reconsoli-
Let®@ be skeptical about reconsolidation and dation (Miller & Matzel 2000 and assume reconsolidation re-
emotional arousal in therapy search is reliable and not overstated, vgéll must take care
extrapolating from basic neuroscience to the therapy room (for

doi:10.1017/S0140525X14000272, e21 a ground_ing in neuroscience skepti_cism_ see Lilienfeld & Satel
2013 Weisberg et al2008. Memory distortion phenomena prob-
Lawrence Patihis ably happen in a number of ways neurologically, and the dpeci
Department of Psychology and Social Behavior, University of California, Irvine, meChanlsm,ldenFIed In reconso“.datl,on ”_‘ay be Just one of m.a“y
Irvine, CA 92697-7085. routes to distortion. If reconsolidation is deed as a spektt
lpatihis@uci.edu mechanism (e.g., involving Zif268, see Lee et 2004, we do

not know whether that mechanism spécally is occurring in
Abstract: Lane et al. imply hypotheses that are questionable: that any of the therapies mentioned in the article. Typically, the type
emotional arousal is a cause of positive change and reconsolidatiomf foundational reconsolidation studies (which uncover the specif-
research can be applied to therapy to alter memory. Given the history of ic mechanisms distinct to reconsolidation) involve the elimination
problematic attempts to incorporate memory distortion or high of fear responses to electric shocks in animals; neither the stimuli
emotional arops_al into therapeutlc technlques_, both of whlph heralded nor the subjects are generalizable to the kind of rich autobio-
premature optimism and hubris, | urge open-minded skepticism. graphical memories involved in therapy. Much in the same way

If high emotional arousal were as therapeutic as claimed, perhapghat ! nding Galse memorieSin rodents (Ramirez et al013 or

the article by Lane et al. itself could be given to memory and clinical Memory distortions in people with superior memory (Patihis
psychology researchers of a skeptical bent as a trigger. There arft &-2013 does not legitimize such techniques in therapy, the ev-
two main problems with the article: the assertion that high emotion- 'd€nce that memory alteration happens in reconsolidation exper-
al arousal during therapy is beheial, and the way reconsolidation IMents does not mean itshould happen in therapy. The
research is applied to therapy. With regard to the former problem, | @Pplication of basic neuroscience to therapy leapfrogs over some
guestion whether emotional arousal in cognitive behavioral therapy'mporr]talnt _prcIJX|rr_1aI sciences (e.g. social, cognitive, and clinical
(CBT), behavioral, and exposure therapies is actually a causal factdtSychological science).

in positive therapeutic change. In discussing CBT the authors state, There is insuf cient evidepcehfor the claim .tfh.at changing memI;j
CEliciting emotional responses through role-playing, imagination, Of1€S causes improvement in therapy. Even if it were true, | wou

and homework exercises is key to the idéction and reformula-  duestion how ethical the manipulation would be, given that chang-
tion of these maladaptive thougttésect. 1, para. 4). This is a rhe- Nd Memories may undermine a pers@rability to predict future
torical stretch, because CBT does not aim at high emotional €VENts accurately. Changing emotional memories may also be
arousal, nor does it always induce it, and yet it works well for aUnfair to people involved in the clie@ revised memorieBespe-
number of conditions (Butler et a200§. cially family members such as parem f[hat change is tqwards a
An exception could be that exposure therapy can often arouseOre strongly negative emotional reaction. Fear extinction may be
emotions, but that is not to say that emotional arousal is the 2cCePtable in therapy, but reconsolidation is taken to mean more
causal agent of positive change. In section 4, paragraph 2, théhan mere extinction (see Merlo et a2014. . .
authors cite Jaycox et all998 as evidence that high emotional Flna!ly, the target article seems to be something of a Trojan
arousal in exposure therapy led to positive outcomes for patients1°rSe in that it promotes high emotional arousal and memory
with post-traumatic stress disorder (PTSD). However, Jaycoxchange and thus implicitly endorses one of the autBdGreen-
etal. actually found that those who exhibited high initial emotional P€"9) therapeutic interventions, called emotion-focused therapy
arousal and gradual habituation improved more than those with (EFT)- The Trojan horse itself involves a well-informed account
high initial emotional arousal without habituation. Thus it is prob- Of memory research, although its length and interpretations

ably not the high initial engagement that matters; it is whether COUId. be seen as obsc_urantist. It shpuld also be rjoted that
they habituate to the exposure therapy. emotionfocused therapy is apparently different froemotionally

Lane et al. claim (sect. 1, para. 4) that a study by Missirlian et al focused th.erapy, and care should be _taken not to take evidence for
(2005 provides evidence that emotional arousal is a predictor of ON€ as e_wdence fo_r _the other. Em_otlon-_focused therapy appears
therapeutic success. However, !ind further reason for doubt  (© Often involve individual therapy in which clients re-experience
becauseTable 3in Missirlian et al. shows that after adjusting for €'y traumatic memories and focus on the emotions that arise
other variables, emotional arousal wast a signi cant predictor ~ (Greenberg2004). For example, one case study reads:
of reduction in post-therapy depression. Sample size in that anal-
ysis was only 31. Indeed, Model 4 Trable 3shows that Levels of
Client Perceptual Processing (LCPP) accounts for more of the
variance than emotional arousal. High LCPP includes the process-
ing of information, reevaluation, integration, and a controlled and
re" ective manner of processing. Perhaps it is this perceptual cog-
nitive processing, much like that found in CBT that is driving the
positive self-report.

Lane et al. write that research shows re-experiencing a memory
of the original traumatic event strengthens the memory (sect. 7, ACKNOWLEDGMENTS
para. 8). Strengthening a traumatic memory might not be Thanks to Carol Tavris, Linda Levine, Monica Pignotti, Craig Stark, and
helpful. Indeed, although debrieng therapy is mentioned in  Larry Squire for their comments.

One of her earliest memories was of her father forcing her and her sib-
lings to watch him drown a litter of kittens. This was @each her a
lesson about lif@and the client believed that he enjoyed it. The client ac-
cessed a core self-organization, which included Geppressed scream
of horrorCfrom this experience. While imaginally reliving this scene in
therapy the therapisguided her attentionto the expression of disgust
in her mouth while she was feeling afrai@Greenberg2004 p. 13).
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Multiple traces or Fuzzy Traces? Converging and the relation between arousal and inhibition. Thus, emotions
evidence for applications of modern cognitive conceived as valence, arousal, feeling states, or discrete emotions

color information processing.
theory to psychotherapy Contrary to aspects of the proposed framework, emotional arousal

doi-10.1017/S0140525X14000399. €22 can foment false memories for the gist of experience (although neg-
T ’ ative valence does so even more than arousal), and intense emotion
Valerie F. Reyna? and Yulia Landa® can interfere with the ability to reognize the gist of when a threat is

present (or not). Different emotionglso shape gist interpretations of
experiences and pre-load responses to risk (e.g., anger encouraging
risk-taking and fear discouragirigy regardless of memory for verba-
tim facts (Lerner & Keltner2007). Unlike the proposed framework,
verbatim and gist memories have been shown to be dissociated,
Abstract: Neurobiologically informed integration of research on memory, rather than growing out of one another or interacting. Thus, the fa-
emotion, and behavior change in psychotherapy is needed, which Lane amiliar characterization of memory a@onstructiv®in line with

al. advance. Memory reconsolidation that incorporates new emotionalresults for the QVar of the Ghost® (Bartlett 1932 but see
experience plays an important role in therapeutic change, convergingBergman & Roedigef 999 has been disproven, although some fea-
with evidence f(_)r_ Fuzzy Trace Theory. Applications of Fuzzy Trace tyres of schema theory and constttivism are preserved in Fuzzy
Theory to Cognitive Behavioral Therapy (CBT) for youth at risk for 11500 Theory through the notion of gist representations.

psychosis, and to other aspects of behavior change, are discussed. Lane et al® thesis about different points of entry is broadly con-

We applaud Lane et & modern, neurobiologically informed inte- sistent with .the disseyering of insi.ghtful gist-baseq ir!tuition from
gration of research on memory, estion, and behavior change in rote (verbatlm) behavioral memorization or condltlonmg, but, ac-
psychotherapy. Indeed, we have applied a simiultiple trace cordlr_lg_to Fuzzy Trace Theory, these modes of behaw_or change
theoryOto enhance cognitive behavioral therapy (CBT) for adoles- &€ distinct. An individual can observe _that sp_e:cbehawors do _
cents who are prodromal for paranoid delusional psychosis, with"0t @ay offOand change those behaviors (win: stay; lose: shiff)
promising preliminary results (Land2012 Landa et al.2015. without insight or transfer to supecially differentBbut essential-
The theory is calledFuzzy Trace Theo(e.g., Reyna200§ and ly simila® situations. This lack o_f |nS|ght_ contributes to the
it distinguishes gist memory (peesentations of bottom-line often-observed fadeout effect of interventions, as opposed to
meaning) from verbatim memory (representations of exact details).tn€ enhanced transfer and long-term retention of gist (Reyna &
Verbatim memory is subject to inté&rence (e.g., from strong emo-  Mills 2014. More generally, the paradoxes of implicit versus ex-
tions), and it fades rapidly; in contrast, gist memory is more stableP!iCit memory (including neuroscience research) can be account-
and generalizable. Trs) fostering reliancerogist in CBT is predict-  €d for more easily by assuming that distinct verbatim and gist
ed to produce greater and more enduring behavior change. memories underlie judgments of recollection (true and phantom
Adolescence is an important transitional period in which decision recollection) versus familiarity (Brainerd et &011J).
processes shift to greater reliance on gist. Onset of psychosis also typ- " SUM, like Lane et alS proposed framework, Fuzzy Trace
ically occurs during adolescence and can have profound adverséN€0ry draws on research about memory, emotion, semantic
impacts on social and cognitive development. The onset of psychosisuctures, and the brain (Reyna & Huett€l014. Therefore,
is preceded by attenuated psychotic symptoms and decline in psyih€ evidence base for much of the proposed framework is
chosocial and cognitive functioning. Preventative interventionsProader and deeper than indicated in the target article. Moreover,
during this phase can improve theourse of illness, facilitate recov- Fuz2Y Trace Theory has been successfully applied not only to pre-
ery from an at-risk mental state, and prevent future illness. vention and behavior change in adolescents (evaluated using ran-
However, CBT has not kept pace duiently with new develop-  domized experimental designs; Reyna & Milz014, but to
ments in cognitive theory, a crucial gap that the proposed frame-P€havior change in nonsymptomatic adults (e.g., Wolfe et al.
work addresses (see also Brainerd & Rey@®9. Hence, to the 2015 and to adult patients (e.g., Fraenkel et 2012 increasing
degree that Fuzzy Trace Theory and the proposed framework Value-concordant medication deplsu_)ns from 35% to 64%). This
overlap, the large literature on memory, decision making, and frack record of successful application of Fuzzy Trace Theory
behavior change supporting our theory also supports the approactugurs well for the proposed model and its implications for psy-
taken in the target article (Reyna et a015 in press). Applying chotherapy, especially for CBT. Spéci details regarding infor-
such new developments in cognitive theory is critical to enhancing™ation processing differ between Fuzzy Trace Theory and the
the efl cacy of CBT. proposed fra_mework, h_owever, which should motivate future
The mechanisms we have applied to CBT, such as inculcating®S€arch testing alternative frameworks.
new gist representations of experience, are loosely analogous to
changing@emantic structuredin the target article. Also some-
what analogous, in Fuzzy Trace Theory, we emphasize re-inter-
preting episodic memories of the gist of past experience. EachHOW does psychotherapy work? A case study
type of memory representation in our theory supports alternative in multilevel explanation
modes of processing: @erbatim-base@®analytical mode (pro-
cessing precise literal details of experience) and a gist-based intud0i:10.1017/S0140525X14000284, e23
itive mode. The gist-based intuitive mode operates on simple,
bottom-line representations of the meaning of experience, a Rebecca Roache
target for CBT (Reyna2012. Department of Philosophy, Politics, and International Relations, Royal
The third major component of the Lane et al. model (emotional Holloway, University of London, Egham TW20 0EX, United Kingdom.
responses) is also present in Fuzzy Trace Theory. Rivers et alebecca.roache@royalholloway.ox.ac.uk
(2008 describe how emotion interacts with these different nhttp:/rebeccaroache.weebly.com
modes of thinking, reviewing research on emotion as valence (pos- ) . ) )
itivebnegative), arousal (excit&oalm), feeling states (moods), and I@?ﬁ;ﬂ?;;ﬂg“"‘dgl%’f' Sjéﬁlagfé'gr‘lz tigr?gu?sd ICL.’LIth{Ch('gé%e Ha?‘é"j;’)er’
S;g:ﬁ;t: ?or?(:;((?arrﬁpl(:.%lyjp%g?tesr it\; Si'ntsgg?gtzsti)énTir;et;:'tr?qrs,at(;JfrZisC; impc_)ssible. | point to several ways in which Lar_]e et al. successfully use
v AL - . > multilevel explanations to advance understanding of psychotherapeutic
representations, including evidence for long-term retention in effectiveness. | argue that the usefulness of an explanation depends
memory, a hallmark of gist. Rivers et al. also review research onargely on on® purpose, and conclude that this point has been
mood congruency, affect-as-information, memory and emotion, inadequately recognised in psychiatry.

@Human Neuroscience Institute, Cornell University, Ithaca, NY 14850; °Weill
Medical College of Cornell University, New York, NY 10065.
vr53@cornell.edu yul9003@med.cornell.edu
http://iwww.human.cornell.edu/bio.cfm?netid=vr53
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Lane et al. note that there is no universally accepted account of how Lane et al. make use of these and other multilevel explanations
psychotherapy works. They draw on neurological and psychologicah understanding psychotherapeutic effectiveness and considering
data to develop a theory about thelationships between memory, how its effectiveness can be improved.'Reting on their article
emotion, and semantic structuse they then put this theory to reveals not only that multilevel explanations can be useful, but also
work in explaining how psychotherapy works and how it can bethat the usefulness of a multilevel explanatibor, indeed, any ex-
made more effective. Because it draws on biological, psychologicalplanationbdepends largely on what one wants from it. Frh
and social elements, Lane et@laccount of psychotherapeutic effec- complaint that the multilevel explanatiolien thoughts are
tiveness can be deemed@nultilevelOexplanation. caused by inappropriate ring of dopamine neuronest is
Understanding and treating mental illness is recognised byclearly inadequat®might be reasonable given his wish to learn
many psychiatrists to require consideration of biological, psycho-about @he nature of hallucinatior®and Qhe role of dopamine
logical, and social perspectives; yet organizing these perspectivaseurons within the physiological domdir(Frith 1992 p. 26).
into useful, coherent explanations remains fraught with dilty. Yet the explanation that Frith nds inadequate is useful if our
Some, such as Christopher Frith, hold that multilevel explanations aim is, instead, discovering whether pharmacologically manipulat-
are, in an important sense, unintelligible and uninformative (Frith ing dopamine neurons is likely to be an effective way to control
1992 p. 26). Others, such as MarmoRQ05 p. 53) and Ghaemi  alien thoughts. Similarly, Marm@ and Ghaen® complaints
(201Q p. 58ff), view multilevel explanations as impracticably that multilevel explanations are best avoided if we are to avoid be-
complex, believing that for practical purposes it is necessary tocoming(aralysed by complexi@Marmot 2005 p. 53) is reason-
constrain on@® thinking to a single level when trying to under- able in cases where ofeaims are most effectively realised by
stand a medical phenomenon. considering only single-level explanations, but not in c&de
Despite these concerns about multilevel explanations, Lanethat of Lane et alS attempt to explain how psychotherapy
et al® account of psychotherapeutic effectiveness provides a caseorksbwhere achieving on® aims requires consideration of mul-
study of the usefulness of multilevekplanation. | identify three spe- tilevel factors.
ci! cways in Lane et al. advance understanding of psychotherapeutic | remarked above that combining the perspectives of different
effectiveness by drawing on multilevel insights. | then argue that levels into coherent explanations of mental illness is & alift
whether a given explanation is useful depends largely on whatask. Although impressive work has been ddarticularly by
purpose one intends the explanation to serve, and that this pointKendler (e.g.,2008 2012 and by Kendler and Campbell (e.g.,
has not been adequately recognised in psychiatry. 2009 2014 bto demonstrate the need for multilevel explanations
First, Lane et al. note that attention to one level can lead us to in psychiatry and to consider how they are best formulated, the
revise beliefs about the composition of another level. For question of what makes a good explanatimn a given purpose
example, they note that memory reconsolidatiwhich involves  has been ignored. We know, for example, that some cases of
changes in recalled memori@&is behaviourally similar to so- depression are best explained primarily in terms of psychosocial
called extinction, in which a new memory overrides an old one. factors such as bereavement, and that others are best explained
Extinct memories, unlike earlier versions of reconsolidated mem- primarily in terms of biological factors such as abnormal brain ac-
ories, can reappear over time. Lane et@laccount of psychother- tivity Bbut what factorsin generaldetermine whether and when
apy depends upon reconsolidation and extinction being distinctattention to one or another level, or to multiple levels, is explana-
psychological processes. The claim that they psgchologically  torily more appropriate and useful, is an issue that requires further
distinct is supported by theibiologicaldifferences: Lane et al.  investigation.
note that the two processes differ at the cellular/molecular level.
As such, a multilevel explanation of these processes advances uUACKNOWLEDGMENT
derstanding of them. This work was produced with the support of the Oxford Loebel Lectures
Second, sometimes there is no single-level explanation for why2nd Research Programme.
a given phenomenon exists. Lane et al. answer the question of why
our memories admit of revision through reconsolidation by ap-
pealing to Klein et afd 2002 argument that this feature is adap- o . . .
tive because it enables us to update existing knowledge in light ofReconsolidation: Turning consciousness into
new information. Appealing to adaptiveness in this way explains anemory
psychologicalphenomenon (the mutability of memory through
reconsolidation) irbiological(evolutionary) terms. Coming our- doi:10.1017/S0140525X14000296, e24
selves to the psychological level makes it hard to see how this
feature of memory could be advantageous; indeed, theshbulb ~ Mark Solms
memory literature in psychology conceives it chyein terms of  Department of Psychology, University of Cape Town, Rondebosch 7701,
a vulnerability to error, as Lane et al. note. Multilevel explanation South Africa.
of memory reconsolidation, then, helps us understand it better. mark.solms@uct.ac.za
Third, psychiatry is a goal-directed enterprise: Its goal is to o o
prevent, cure, and/or manage mental illness. A multilevel under-APstract: The purpose of learning is not to maintain records but to
standing of how a desired effect occurs can reveal new ways ogenerate predictions. Successful predictions remain implicit; only

L . - prediction errors (3urprise§) attract consciousness. This is what Freud
achieving that effect, thereby opening up new possible treatment had in mind when he declared thaf@onsciousness arises instead of a

routes. Lane et al. draw on theibiologically informed under-  omory.tracedThe aim of reconsolidation, and of psychotherapy, is to

standing of thepsychologicaprocesses underlying psychothera- improve predictions about how to meet our needs in the world.
peutic success to suggest ways of pharmacologically bringing

about the results of successful psychotherapy. Whilst psychother- Introduction.. | write as a psychoanalyst trained in the Freudian
apy is one way of effecting desirable memory miatdition, phar-  tradition (at the Institute of Psychoanalysis in London, which also
macologically manipulating patieffismotional responses during entails the Kleinian tradition). |1 do not have expertise in other
recollection could be another. Lane et al. note that efforts to forms of psychotherapy. | was pleased to be invited to comment
develop such treatments are already under way: Propranolol, aon this paper mainly because it is encouraging to see that such
beta-adrenergic antagonist, has been used to block the formatiortopics are now being discussed in the pagesBehavioral and

(or strengthening) of traumatic memories in patients with (or at Brain SciencgBBS), but especially because the authors of this
risk of) post-traumatic stress disorder. Further multilevel insights paper do indeed seem to identify a core mechanism of change
into the biology of psychotherapy could reveal new opportunities in psychotherapy. Moreover, they approach this mechanism
for pharmacological intervention. from both a psychological and a physiological viewpoint. This
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seems to me the only sensible way to proceed when trying tomodelsba state of affairs in which there is no need for conscious-
discern laws concerning the mental apparatus, the part ofness (Nirvanapthe complexity of life is such that this ideal is un-
nature that uniquely presents both as a bodily organ and as subjecattainable. Real life teems with uncertainty and surprise, and
tive experience. The fact that feels likesomething to be a brain  therefore with consciousness. That is to say, it teems with un-
has profound implications for how it works. Trying to understand solved problems. As a result, we frequently have to automatise
the organ of the mind while excluding half of the available data hasless-than-perfect predictive algorithms so that we can get on
always been a fo@ errand. with the job of living, considering the limited capacity of con-
Prediction error. | have recently developed a theoretical formu- sciousness (BargB014. Many behavioural programmes there-
lation of the mechanism of psychotherapeutic change which is re-fore have to be automatiserendered unconsciouBbefore
markably consonant with the one presented here by Lane et althey adequately predict how to meet our needs in the world.
(Solms2013 2014 Solms & Panksep@012. Central to this for-  This applies especially to predictions generated in childhood,
mulation is something that is perhaps not saiently emphasised when it is impossible for us to achieve the things we w@nt
in the target article, namely the very purpose of learning and when there is so much about reality that we cannot master.
memory. Reminding ourselves of the biological purpose of learn-  The consequently rampant necessity fmemature automatisa-
ing and memory helps to make sense of the phenomenon oftion is, | believe, the basis of what Freud callé@epressiorQl
reconsolidation, which lies at the heart of the proposed mecha-hope this makes clear why repressed memories are always threat-
nism of psychotherapy. ening to return to consciousness. They do not square with reality.
The purpose of memory is not to maintain veridical records of They give rise to constar@urpriseQfor example, in the transfer-
the past so much as to guidature behaviour on the basis of past ence. | hope this also cldres why the repressed part of the un-
experience. The purpose of learning is, in a word, to shape predic-conscious is the part of the mind that most urgently demands
tions, predictive models of reality, predictive models of how we reconsolidation, and therefore most richly rewards psychothera-
can meet our needs in the world. peutic attention.
That is why memory functions implicitly for the most part; it
serves no useful purpose to be consciously aware of the past
basis of your present actions, so long as the actions in question
bring about the predicted (desired) outcomes. In fact, conscious Disruption of reconsolidation processes is a
re" ection upon an automatised motor programme undermines balancing act Bcan it really account for change
the intended behaviour because it destabilises the underlying pro-in psychotherapy?
gramme. It becomes necessary to bring past experience to con- )
sciousness only when predicted outcomes fail to materialise,qy:.
when predictionerror occurs. Friston 2010 calls thisGurpriseO doi:10.1017/50140525X14000405, €25
Prediction error renders the basis of present actions salientRainer Spanagel® and Martin Bohus®
againband deserving of attention (of consciousness) ONCe4 it e of Psvchoph loav. Central Institute of Mental Health. Faculty of
. . ychopharmacology, Central Institute ot Mental Healtn, Faculty O
morerremse_Iy be(_:aus_e the predlctlon tha_t _Was genera_ted byMedicine Mannheim, Heidelberg University, J5, D-68159 Mannheim,
the past learning episodis now in need of revisiarReconsolida-  germany: PDepartment of Psychosomatics and Psychotherapeutic Medicine,
tion, then, simply improves prediction. Central Institute of Mental Health, Faculty of Medicine Mannheim, Heidelberg
Biologically successful memories are reliable predictive algo-university, J5, D-68159 Mannheim, Germany.
rithmsBwhat Helmholtz (866 called@inconscious inference®.  rainer.spanagel@zi-mannheim.de martin.bohus@zi-mannheim.de
There is no need for them to be conscious. In fact, as soon ashttp:/iwww.zi-mannheim.de/en/research/departments/psychosomatics-
they become conscious they no longer deserve to be called memspsychotherapeutic-medicine-e.html
ories, because at that point they become labile again. This seems
to be what Freud had in mind when he famously declared that Abstract: Lane et al. argue that any psychotherapeutic intervention at its
C@onsciousness arises instead of a memory-t’hiEeeud 192Q core acts on rgactivated memories via the process of r_econsplidation which
p. 25). The two stateBconsciousness and memddare mutually leads to modied memory traces. From our perspective, this model (1)

! - . - only explains a small subsegment of psychotherapeutic mechanisms and
incompatible with each other. They cannot arise from the same (2) ignores the difculties of generating reliable experimental conditions

neural a_.ssemblage at the same time. . that allow interference with reconsolidation processes &ifd
Consciousness and affect. Our understanding of the purpose of  gyccessfubtheir transient nature.

explicit cognition, including conscious remembering, is deepened
when we recognise that the most fundamental form of conscious-In their target article Lane et al. attempt to provide a general
ness isaffect(Freud 1895 190Q 1911). This is not the place to set model for @herapeutic chang@®The authors argue that any psy-
out the accumulated evidence for the view that consciousness conehotherapeutic intervention at its core acts on reactivated memo-
sists essentially in upper brainstem and limbic activation of intrin- ries via the process of reconsolidation, leading to nhedi
sically unconscious thalamo-cortical representations (see Damasimemory traces. From our perspective, this ambitious approach
201Q Merker 2007 Pankseppl998 Solms2013 Solms & Pan-  is"awed by two major concerns: (1) the authors ignore that ther-
ksepp2012. Sut ce it to say that the affective core of conscious- apeutic change is processed by a multiplicity of diverse mecha-
ness attributesmeaningto experience, within a biological scale of nisms, whereof change of dysfunctional emotional memory
values:(s this new experience (this surprise), good or bad for my processing is only one of many; (2) given that guided adaption
survival and reproductive success, and therefore, how do Iof dysfunctional memory traces is an important component of psy-
respond to it®The affective basis of consciousness explains why ithotherapeutic mechanisms, it remains unclear whether the
(consciousness) is required to solve the biobehavioural problem ofmechanisms of memory consolidation as studied under experi-
meeting our needs in unpredicted (or unpredictable) situations, mental conditions can be transferred to therapeutic practice.
and why it is supéruous in relation to successful predictive algo- (1) Psychotherapy is an iterative process aiming to adapt
rithms. This is also not the place to speculate about how the conver<lient® dysfunctional experience and behaviors to a normative
sion of affect into representational consciousness occurs, througtsocial environment. Based on many years of our own work in psy-
what both Freud and Fristodfollowing Helmholtzbcall chotherapy research and development, we can state that in
indingOof Gree energP(Carhart-Harris & Friston201Q Freud modern psychotherapeutic treatments the selected targets are
1917 Friston 201Q see Solm2014. based on individualized functional analyses including cognitive,
Repression. Unconscious cognitive processes do not consistemotional, behavioral, neurobiological, and social aspects. Thera-
only in viable predictive algorithms. Although it is true that the ul- peutic interventions and techniques are selected according to pre-
timate aim of learning is the generation of perfect predictive de! ned treatment algorithms or by the intuitive wisdom of the
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therapist. The variety of evidence-based therapeutic mechanismsare suffering from highly distinct and complex emotional and mo-

can be structured in (1) more general interventiobfor example,  tivational disturbances, which make it less likely to! de any

psycho-education, relaxation-training, metacognitive awarenesgjeneral rules and guidelines for reactivation of a distinct

cognitive restructuring, contingency management, skills acquisi-memory that is amenable to disruption of reconsolidation.

tion, and problem solving, and (2) disorder-speciinterven- Finally, little is known about the lasting nature of treatment

tionsbfor example, training in impulse-control in ADHD, success, as only a handful of papers have described memory dis-

coping with illusions and coping with family interventions in schiz- ruption more than 24 hours following reactivation manipulations.

ophrenia, emotion regulation in borderline personality disorder, To date there are no reports that demonstrate permanent alter-

anti-craving skills in substance dependence, shifting of attentionations in memory; at best these disruptions have been demonstrat-

in social phobia, physical activation in chronic fatigue, imagery re-ed to last up to a few weeks.

hearsal therapy for nightmares, and sexual therapy for sexual dys- In conclusion, changing emotional memories is an important

functions. These interventions are not, or are only in part, mechanism in psychotherapy, but it is one among many. tk

processed by changes of the emotional memory system. Thusinto some models (e.g., trauma-memory processing). However,

the idea to propose changes of emotional memories not only atmore complex issues that are fundamental to psychotherapy,

the core, but asdhe essential ingrediedi(target article, sect. 4, such as changing human habits, learning social skills, developing

para. 7) of therapeutic change might be a bit simplistic. compassion, modifying human values, reappraising social issues
(2) Disrupting reconsolidation processes is a tricky act of under different social conditions, and so forth, are beyond the

balance. In fact our own experience from many years of researchscope of the reconsolidation phenomenon.

on reconsolidation, as well as a very careful analysis of the limited

number of original investigations in laboratory animals (Tronson

& Taylor 2007 and humans regarding this phenomenon, tells

us that it is extremely difcult to generate a reliable experimental

condition that allows interference of reconsolidation processes,Deconstructing the process of change in

and, if successful, the interference is usually of a transient nature.cognitive behavioral therapy: An alternative

From a molecular perspective, memory reconsolidation requires approach focusing on the episodic retrieval

new protein synthesis. More than 50 studies in rodents have exammode

ined the effects of protein synthesis inhibitors after reactivation of

a previously consolidated memory. Protein synthesis inhibitorsqoi-10.1017/S0140525X14000302, 26

were given either intracerebroventricularly or brain dispecl -

cally (e.g., to the hippocampus, amygdala, or other site), and disangelica Staniloiu®® and Ari E. Zaretsky®

ruption of reconsolidation was usually tested 24 hours later. Inapp, ioigical Psychology, University of Bielefeld, 33739 Bielefeld, Germany:
approximately 20 studies, protein synthesis inhibition did not opanse institute for Advanced Study, 27753 Delmenhorst, Germany;

disrupt reconsolidation, despite this being an essential prerequi-csunnybrook Health Sciences Centre, Department of Psychiatry, University of
site for the reconsolidation theory. There are also many'doting Toronto, Toronto, Ontario M4N 3M5, Canada.

I ndings on the existence of reconsolidation per se. The problem isastaniloiu@uni-bielefeld.de ari.zaretsky@sunnybrook.ca

that the existing literature shows only the tip of the iceberg in http://iwww.uni-bielefeld.de/psychologie/ae/AE14

terms of negative ndings of reconsolidation effects. As so often http://iwww.psychiatry.utoronto.ca/people/dr-ari-zaretsky/

happens in science, many laboratories have tried to study the phe-

nomenon of reconsolidation without succd8and have not re- Abstract: Lane et al. view the process of memory reconsolidation as a
ported their ! ndings, as scierltc journals are not keen on main ingredient of psychotherapeutic change. They ascertain that in
reporting negative results. Another complicating factor is that Co9nitive behavioral therapy (CBT) high priority is given to the

®Gemantic structur® We argue that memory-related mechanisms of

each nonreinforced reactivation session designed to Indl'lcechange in CBT are more nuanced than the target article presents.

memory retrieval and reconsolidation also involves extinction gyhermore, we propose to partially shift the focus from the process of
mechanisms to a certain degree, which makes the interpretationyeconsolidation to the retrieval operations.

of results dif cult.

These complications by no means imply that memory reconso-Both what individuals recall anchow individuals retrieve mne-
lidation phenomena do not exist, but they certainly suggest thatmonic information are of crucial importance for therapeutic
these phenomena do not translate to all memories, and likelywork (Lemogne et al2006 Parikh et al2007 Staniloiu & Marko-
occur under very spett experimental conditions that make witsch2012 Zaretsky et al2005 2007). Active ingredients of the
good reproducibility very difcult to achieve. Hence, the therapeutic change in cognitive behavioral therapy (CBT) encom-
current state of knowledge does not allow us to clearly e de- pass the alteration of retrieval style and retrieval mode (Lepage
termining factors and experimental conditions that can be trans- et al. 2000 and the revision (shift) of theemembere® (Tulving
ferred to a psychotherapeutic setting. We do know that the age 2005 perspective (see also Alston et @013 Lemogne et al.
of a memory, memory strength, and in particular the length of 2006 McBride et al.2007 Williams et al.2000.
the reactivation session is of importance for determination of As the authors of the target article are likely aware, Tulving de-
the reconsolidation process; however, brain scientists do notscribed the SPI (serial, parallel, independent) model, which posits
know about the causality of these factors and cannot provide guidthat mnemonic information is encoded serially, may be stored in
ance for psychotherapy. It is obvious that, for example, memoriesparallel in different long term memory systems and can be retrieved
strengthened during 20 years of cigarette smoking, which likely in-independently of the long term memory system in which encoding
volves millions of repetitions of inhalation plus smoking cue asso-occurred Fig. 1). The retrieval of information from episodic (i.e.,
ciations, cohere into an extremely strong, habitual memory that isepisodic-autobiographical) memory system (the recollection) is
very dift cult, if not impossible, to disrupt or modiffpan assump- assumed to engage the so-called episodic retrieval mode (Lepage
tion that is underlined by the fact that relapse can occur even after et al. 2000. Mnemonic information recollected via the episodic re-
decades of abstinence. On the other end of the spectrum, a persortrieval mode has several cardinal characteristics. The recollected in-
who suffers from one clearly described traumatic experience isformation is made of unique personal events (experiences), which
perhaps more likely to be responsive to disruption of that partic- feature a time and spatial situation. It has perceptual details, affec-
ular memory. It is thus not surprising that positive results in the tive connotation, self-relevance, and a particulamembere® per-
human literature have primarily been obtained with disruption spective {(rst-person or! eld perspective versus third-person or
of reconsolidation of human fear and episodic memories observer perspective). Furthermore, it is accompanied by a special
(Schwabe et a2014). But most patients who seek psychotherapy phenomenological conscious experience (the autonoetic
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/-—\ et al., such as the Autobiographical Interview (Levine et20102

ENCODING Episodic [«@mm| Semantic ~<@am( In or adaptations of the Autobiographical Memory Interview (Kopel-
N man et al.1990), retrieval dé cits in the episodic-autobiographical

memory domain were cdrrmed in major depressive disorder and

' ' attributed to multifaceted mechanisms. Lemogne et ak00§
2009 found that patients with major depressive disorder have a
RETRIEVAL Remember Know the @lobalepisodic impairment ofpositive memories with respect

the past present to specicity, level of consciousness (autonoesis), and self-per-
= . = - spective. Markowitsch and Staniloi2@11g argued that in pa-
’ tients with major depressive disorder an increase in the suicidal
b4 X risk might partly arise from a diminished capacity to imagine (con-
@ut\l @ut\ struct) positive personal future episodes (Szpunar et aD13.
_ o/ They linked this particular deciency in self projection to the im-
paired ability of depressed patients to retriep@sitive personal
Figure 1 (Staniloiu & Zaretsky). Functional process-speci experiences (events) via the episodic retrieval mode; they
relations between episodic-autobiographical and semanticargued that this valence-dependent!dst might re" ect the possi-
memory, as described in Tulvi®@SPI-model. Information can be  ble existence of different neural substrates for processing negative
encoded into the semantic memory system independently of the versus positive memories (Markowitsch et 2003 Sharot et al.
episodic-autobiographical memory system. However, it must be2007). These considerations suggest that therapeutic techniques
encoded into the episodic-autobiographical memory systemfocused on enhancing the capacity to retrieve positive personal
through the semantic one. Corresponding information can be events might augment the capacity to generate spegositive
stored in both systemsjarallelity of storagd. Stored information ~ personal memories of the future (Ingvat985 Sharot et al.
is potentially available for retrieval from one of the two systems, or 2007 Szpunar et al2013 Williams et al.199§ and reduce the
from both of them. (Modl ed after Fig. 1 from Tulving and psychopathological load.
Markowitsch 1999 and from comments from Tulving4003.) Another target of therapeutic intervention that might promote
change is theemembere® perspective. Studies carried out in pa-
tients with active and remitted major depressive disorder indicat-

consciousness) (see Markowitsch & Stanil@idl3 Markowitsch ~ €d that the retrieval of positive (but not negative) personal
et al. 2003 Piolino et al.2009. As Markowitsch and Staniloiu  €XPeriences from a third-person (observer or theatrical) perspec-

e tive is a marker of cognitive vulnerability for depression (Lemogne
(20114 20118, Piolino et al. 2009, Lemogne et al. 2009, and . . h .
other authors described, theemembere® perspective reects the St @l- 2006 2009. The third-person-perspective retrieval of posi-

degree of emotional involvement with past experiences and/or thellVe Past experiences might lead to discarding positively valenced

personal meaning or relevance of the mnemonic material at_memories of personal experience and subsequently to strengthen-

; : i : P ladaptive patterns of discounting the positive (B&08
the time of the retrieval; it may have spéd neural underpinnings N9 Ma our .
(Eich et al.2009. The third-person retrieval perspective can be con- Dorahy & van der Hart2007 Staniloiu & Markowitsct2012 Sta-

strued as an avoidant mechanism that may subserve successfl}|l0lU €tal-2010. These! ndings and considerations support ther-

coping with certain personal memories in healthy individuals but @P€utic interventions that concentrate on the revision

also may take pathological dimensions and hinder treatment in(Manipulation) of the rememberés perspective fopositiveper-

various psychiatric conditions, such as dissociative disorders (Fujisona.I memories in patients with major depress[ve disorder or in
wara et al.2008 Lemogne et al.2009 Markowitsch & Staniloiu individuals with vulnerabilities for depression (Libby et 2005

201122011k 2012. Sutin 2009. _ N
Altering retrieval styles and promoting in particular the re- In conclusion, the framework for memory-related modiations

trieval of positively valencegiersonal experiences via thepisod- N PSychotherapy that the authors of the target article put forth has
ic retrieval mode have been an explicit or implicit focus of CBT several merits. However, additional memory-related mechanisms

interventions in patients with active or remitted major depressive Might be at stake, and their incorporation in the proposed model

disorder. The overgeneral memory (as assessed with the AutobioMight aid the Gleconstructio® of the process of therapeutic

graphical Memory Test [AMT]) (Williams & Broadbent9gg  change (Beck008 Parikh et al.2013.

was identied as a cognitive vulnerability for depression and

linked to an increased risk for suicide in actively depressed indi-

viduals (Williams & Scott988; furthermore, this characteristic

was found in abused and neglected children (Valentino et al. ;

2009. Studies have shown that this cognitive vulnerability is, Fogus. on demot'on as a ﬁ%ta'.ySt of memory

however, amenable to CBT interventions, which might manipu- UPdating during reconsolidation

late and iffuence the retrieval style (McBride et al2007 y

Watkins et al.200Q Williams et al.2000. Enhanced cognitive ~ d0:10-1017/50140525X14000314, e27

"exibility might partly account for reducing the overgeneral . CADbC i a

memories after Mindfulness-Based Cognitive Therapy (MBCT) l}\(/latrrlla .Ste':i K ’ngs"”a Barbara Rohde,” and

(Heeren et al. 2009. This ! nding is in agreement with the =~ fatnarnamenke= - _ )

|arge|y accepted contribution of executive functions to the epi- alnstltute.qf Psycholpgy, University of Bgrn, 3‘012 Bern, Switzerland; "Center

sodic-autobiographical memory recall; however, which subcom-fsOr f%?gzzncbiar;';‘? aSgSM.f:g;yl;:r;'h".zrtf“’;gLiirnc’hi?;s:embn. orsit

ponents of the executive system are involved in different >/2°*< e SI\A)/litzerIZL PR 4 Py, niversity

components of the eplsod|c-autob|ograph|_cal memary 1S Stl!l amaria.s'[ein@psy.unibe.ch kristina.rohde@psy.unibe.ch

matter of debate. Although the AMT paradigm does not explic- katharina. henke @psy.unibe.ch

itly incorporate Tulving® distinction between episodic and https‘//WV\.lW puk unibelch/stéin

semantic memory sys_tem_s, .the. _descr_lptlon of Spec.mer.nones http://www.kpp.psy.unibe.ch/content/team/rohde/index_ger.html

S.eems to share certain similarities Wlth that OT episodic memc.)- http://www.apn.psy.unibe.ch/content/team/henke/index_eng.html

ries, whereas that of general memories reminds to a certain -

degree of semantic memories (SSderlund et 2014. _Abstract: We share the idea of Lane et al. that successful psychotherapy
Using different instruments for assessing episodic (i.e., episod-exerts its effects through memory reconsolidation. To support it, we add

ic-autobiographical) memory than the ones employed by Williamsfurther evidence that a behavioral interference may trigger memory

<=
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update during reconsolidation. Furthermore, we propose tBeén addition emotional autobiographical information. Studies investigating
to replacing maladaptive emotionew emotions experienced in the the impact of personalized, emotional interference on the recon-
therapeutic process catalyze reconsolidation of the updated memorygglidation of emotional autobiographic memories would provide
structure. for an experimental analogue to psychotherapy and are necessary
We applaud the authors for their Integrative Memory Model, to further elucidate the role of emotional arousal in this context.
which !'nally brings together what belongs together: Basic That brings us to our second comment: We propose that new
science on the dynamic nature of memory with clinical science emotions not only replace old, maladaptive emotions, but also cat-
on what makes people change. Lane et al. conceive of psychotheralyze the! xation of the updated memory structure in the course
apeutic change as the result of memory change. In the process obf reconsolidation. When describing the psychotherapeutic
memory change, maladaptive emotions are substituted with moreeffects of emotional arousal, Lane et al. state that an emotional re-
adaptive emotions. In our commentary, we want to foster the In- action is needed becaugghe new and more positive emotional
tegrative Memory Model by (1) adding pertinent empirical evi- experience [is needed] to take place of former respadésect.
dence supporting its claim of memory updating through 9.2, para. 2). In this view, the emotional reaction is updated
behavioral interference and (2) proposing a second function ofthrough the integration of new emotional responses much as
aroused emotion during psychotherapy: Emotions catalyze thethe semantic structure is updated through the integration of
process of memory updating during reconsolidation. new semantic information. We propose that aroused emotion
Our ! rst comment concerns additional reconsolidation litera- has a second function in the therapeutic process: It boosts
ture that supports the Integrative Memory Model and thereby memory updating during reconsolidation. It is widely known
strengthens the laid-out bridge between basic memory researchthat emotional arousal boosts initial consolidation (e.g., Anderson
and clinical psychotherapy research. Following reactivation, oldet al. 2006 Ban effect that Lane et al. mention in their article
memory traces re-enter an active, fragile state, the so-calledand thatis neurally mediated by the interaction between amygdala
reconsolidation period. During reconsolidation, old memories and hippocampus (e.g., Cahil00Q Canli et al. 2000 Phelps
may either be strengthened or, if confronted with interfering ma- 2004). It is very likely that emotional arousal also boosts reconso-
terial, updated and hence altered. We still need to know more lidation. Although differences do exist, consolidation and reconso-
about the circumstances, under which a behavioral interferece lidation share neurotransmitters that trigger the process and
the analogue to psychotherays capable of updating memories intracellular signaling cascades that mediate it (Besnard et al.
during reconsolidation. Recent studies have shown that the pre-2012 Johansen et aR011, Nader & Hardt 2009. Furthermore,
sentation of interfering material after reactivation has the poten- consolidation and reconsolidation also share psychological compo-
tial to alter memory traces for semantic (Forcato et 2007, nents such as a susceptibility to interference that varies in strength
2010, episodic (Chan & LaPaglia2013 Hupbach et al. depending on the intensity (e.g., number of repetitions) and the
2007 2008 Strange et al201Q Wichert et al.2011; 2013, and  content (e.g., emotional vs. neutral) of the interfering information
autobiographical (Schwabe & WoE009 memories. Three of (e.g., Lustig & Hasher2001, Wichert et al.2013. It therefore
these studies allow inferences about the role of emotional seems intuitive that emotional arousal catalyzes both memory con-
arousal during reconsolidation. Wichert et 2013 had their par-  solidation and reconsolidation, a possibility that has been dis-
ticipants reactivate old picture memories shortly before they took cussed in animal studies (e.g., Akirav & Maro2013 and in
three runs of new picture encoding. New as well as old pictures studies with humans (e.g., Schwabe et 2013. As noted
had either neutral or emotional content. When memory for old above, emotional interferences boosted the reconsolidation of ep-
pictures was tested one week later, the decrease in memory accuisodic memories to a larger extent than neutral interferences
racy was mainly a result of the incorporation of new emotional (Strange et al201Q Wichert et al. 2013. Furthermore, when
picture information in the old memory traces. Strange et al. memory reactivation coincides with emotional arousal in the
(2010 had participants learn neutral words. One day later, reacti- absence of interfering material, reconsolidation of the original
vation of these word memories was triggered in a cued recall testmemory trace is enhanced. This was shown in a study by
where word stems served as cues. On a trial-by-trial basis, the pre€occoz et al. 2011), where the reactivation of learned syllable-
sentation of a word stem cue was in 20% of the cases immediatelyairings was immediately followed by a cold pressor stress test
followed by a picture of a face that displayed an emotional or that induced moderate levels of emotional arousal. Taken togeth-
neutral expression. The presentation of emotional but not er, these! ndings indicate that emotional arousal'imences the
neutral expressions impaired the recall of learned words at onereconsolidation of episodic and/or semantic memories. According-
day and at one week following the interference manipulation. ly, aroused emotion during psychotherapy may boost the update
These results suggest that during reconsolidation of nonpersonalpf the integrated memory structure in the course of reconsolida-
declarative memories, emotional items provide a stronger inter- tion (Fig. 1). Such a mechanism is also in line with psychotherapy
ference than neutral ones. In the study by Schwabe and Wolf process research that emphasizes the importance of aroused
(2009, old memories contained either neutral or emotional auto- emotion during effective psychotherapy sessions.
biographical information, whereas the interfering information = We conclude that aroused emotion during psychotherapy
given following reactivation of autobiographical memories consist-serves two functions, not just one: (1) replacing maladaptive by
ed of a nonpersonal story. This nonpersonal interference reducedadaptive emotions and (2) boosting memory updating during
only the recall of memories that contained neutral but not reconsolidation of the therapeutically altered memory traces.

Reactivated Memory Structure

Original Memory Structure + New (Emotional) Experience Updated Memory Structure
Episodic Semantic Reactivation
[ Memeories ] d— [Stru:lum ] during
Psychotherapy

Figure 1 (Stein et al.). Illustration of the proposed mechanism: After reactivation, updating of the integrated memory structure is
boosted by emotion.
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Mental model construction, not just memory, is the complete set of relations formed subsets of people who like each
a central component of cognitive change in other thhin cliques yvhilst djslikig people in other cliques.. Amongst
psychotherapy all relations, a few diagnostic ones would always determine the actual
number of cliques. Although depressed individuals did notice the di-
doi-10.1017/S0140525X14000326. €28 agnostic value of these particular relations, they were less accurate
' than non-depressed individig in determining the number of
cligues involved. We interpret this as a demonstration of the clif-
ties depressed people have with the construction of adequate social
mental models (von Hecker & Sedek999 Experiments 2 and 3).
They remembered the key elements, but they could not generate a
mental model based on that information.

Ulrich von Hecker,2 Daniel N. Mcintosh,® and
Grzegorz Sedek®

#School of Psychology, Cardiff University, Cardiff CF10 3AT, United Kingdom;
PDepartment of Psychology, University of Denver, Denver, CO 80210;
CInterdisciplinary Center for Applied Cognitive Studies, University of Social

Sciences and Humanities, 03-815 Warsaw, Poland. Regarding (b), we studied theymbolic distance eﬁe@DE; see
vonheckeru@cardiff.ac.uk  dmcintosh@psy.du.edu Leth-St(_aensen_ & Mar'_eYZOOQ. the‘phenc_)menon that if peODJe
gsedek@swps.edu.pl learn bits of information such asfTom is older than HarnO

(Harry is older than JacKand Gack is older than Bilf)they

Abstract: We challenge the idea that a cognitive perspective on therapeutic respond quicker and more accurately when later asked about the
change concerns only memory processes. We argue that inclusion oblder one in pairs of persons wider apart in the ordered sequence
impairments in more generative cognitive processes is necessary fo(e_g_, Tom and Bill) as compared with narrower pairs (e.g., Tom
complete understanding of cases such as depression. In such cases whatdsd Harry). We (Sedek & von Hecke2004) found this effect re-
|den_t|! ed in the target article as arintegrative memory §tructur@|s versed in depressed participantGiven that the SDE follows on
crucially supported by processes of mental model construction. the basis of discriminability ssumptions (Holyoak & Patterson
We support the approach of Lane et al. in focusing on cognitive 1989 when people construct an integrated linear model of the
processes in understanding psychopathology and how to treat jtorder information (e.g., Tom>Harry>Jack>Bill), we think that de-
However, we believe a broader range of processes is necessaRf€Ssed individuals may not aelily construct such models but
to address in particular cases. In our papers (Mclntosh et al. father rely on the original piecemeal information when responding.
2005 Sedek & von Hecke2004 Sedek et al201Q von Hecker O\_/erall, mental models_ are a prlmeemcl_e for |_nd|V|duaIs to deter-

& Sedek1999 von Hecker et al2013 and edited monographs Mine their perspective in the world and in social contexts (Garnham

(Engle et al.2005 von Hecker et al2000 we stress the spea; 1994 Holland et al. 198§ Johnson-Lairdl99§ von Hecker et al.
role of limitations in mental model construction in cognitive psy- 1996 such that therapeutic intervention at this point seems essential.

chopathology, especially in subclinical depression. Based on the above perspective ahadings, we suggest that a
There are close parallels between aspects of cognitive functioning"Ucial aspect of therapeutic change when dealing with depression
in depression and the state resulting from pre-exposure to uncon- related to traumatic stress and other forms of emotional distur-
trollability. In line with the cognitive exhaustion model (Sedek & Pances) may be to re-strengthen the ability to construct mental
Kofta 1990 von Hecker & SedeK1999, we assume that some of r_nodels, especially in the soua_l domain. Concerning t_he therapeu-
the cognitive impairments observed in depression can be explainediC @pproaches to the above disturbances we also think that Lane
by experiences of unsolvable situations that lead to uncertainty. Suctgt @© term Gntegrative memory structur@should be comple-
experiences may stem from past, irreversible life events, from sub-Mented by@onstruction of mental model&Focusing on the cre-
sequent rumination, or from counterfactual thinking. We hypothe- &tion of new mental models, especially for disorders such as
size that uncontrollability and, in particular, ruminating thoughts depression, may be more consistent with the betseseen from
about uncontrollable conditions, can lead to a depletion of those @PProaches, such as cognitive behavioral therapy, that deal with
cognitive resources that suppdrexible, constructive thinking. Ex-  developing functional understandings and responses to current
tended rumination by a victim of trauma, for example, may lead €VENts in contrast to adjusting or understanding prior events.
to cognitive states that impair building new cognitive models neces- _ Finally, we concur with Lane et al. on the importance of looking
sary for optimal functioning. Although constructive thinking may be &t cognitive processes as leverage points for therapeutic interven-
initiated by depressive individuals, this cognitive limitation will ion- Cognitive processes are critical to how the internal and exter-
impair the quality of new, integrative constructions or mental nal world interact. We believe _that as _much as Lane et al.are right
models related to a particular episode, a class of situations, or ifO Stress the importance of interactions between emotion and
more severe cases, about numerous aspects of life. Further, thign€mOry content as a vantage point for therapeutic intervention,
may cause broader deits given the central role of mental model Cconsidering interactions between emotions and cognitive proce-
construction for cognition in general (see Brew#d87 Garnham  dures is another useful vantage point. Moreover, our spe¢ind-
1997 Greeno1989 Holland et al. 1986 Johnson-LairdL996. ings in depression underscore the importance of considering how
Considering only memory processes provides an incompletethere may be different foci for different disorders. This broader
picture of cognitive targets for therapeutic change: there is com- cognitive approach may_have major relevance for future directions
pelling evidence for cognitive limitations in depression that go IN déveloping therapeutic strategies.
beyond just memory performance (Sedek et #&01Q von
Hecker & Sedek1999 von Hecker et al.2013. Indeed, de- Ar?KNOWi.EDGf'\tAhENT ted by the Mistrz P
pressed participants demonstrate these limitations across variou Ge preparsa 'gnkoF IS dpatper f""aislqphpg? y the Mistrz Frogramme
paradigms tapping mental model construction: (a) mental (Gr2890rz Sedek, Foundation for Polish Science).
models of interpersonal sentiment relations (social cliques
models); (b) linear order reasoning (mental arrays); (c) evaluation
of categorical syllogisms (mental models of logical relations); (d) S
situation models (inferences about the meaning of written text). Memory reconsolidation and
Of these, we shall discuss (a) and (b) in greater detail. self-reorganization
Regarding (a), depressed individsiaften exhibit compromised in-
terpersonal behavior (e.g., Gotlib & Hammetp92. Thus, we (von  doi:10.1017/S0140525X14000338, e29
Hecker & Sedek1999 studied how mental models of sentiment pat-
terns are constructed, a crucial component of understanding@®ne William J. Whelton
social environment that might be affected by depression. (Participantspepartment of Educational Psychology, University of Alberta, University of
were presented with series of pairwise sentiment relations (Elgm Alberta, Edmonton, Alberta T6G-2G5, Canada.
and Bill like each othef) Tom and Joe dislike each ot@isuch that  wwhelton@ualberta.ca
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Abstract: Lane et al. propose that memory reconsolidation through new and self, underlining subjective versus objective and present
emotional experiences is an integrative pathway to change inyersus time-extended representations. Two conclusions can be
psychotherapy. My commentary suggests that memory reconsolidation igjrawn: the complexity of memory is best analyzed in the frame-
an element within self-reorganlzan(_)n_. Given the focal nature of the sglf work of its relation to self: and much of the self, like memory, is

to every aspect of psychotherapy, it is a more useful_ construct on Wh|ChimpIicit. ’ ' '

to build integrative models than memory reconsolidation. One of the core ideas of Lane et al. is that emotion and memory
The virtues of Lane et al. are many: | will name three that seem processes are very often implicit, they require no conscious aware-
especially compelling. First, the authors offer a serious integrativeness of feeling anything, and they are based on an unconscious
framework through which to study common mechanisms of @onceptualized as an extensive set of processing resources that
change across a range of psychotherapies. Second, the authoexecute complex computations, evaluations, and responses
place emotional processing front and center in their conceptuali- without requiring intention or efforO(sect. 2, para. 2). The self
zation of change in therapy. The third virtue is the foundation of can also be viewed as a self-organizing system, and it is best con-
the ! rst two: A neuropsychological explanation that illuminates ceptualized as constructed dialectically from the interaction of
both the basis for psychological tdulties and the process by many subsystems, some of which are unconscious, including
which these dif culties can be changed in therapy. many aspects of memory (Pascual-Leori®87. With his

What an elementary neuropsychological account offers is a sorconcept of the proto-self, Damasid 999 strengthened the idea
of machete with which to cut away some of the tangled under- that the conscious self is built up from the synthesis of implicit
brush of competing theories that have proliferated in psychother- processes. Agency and intention are integral to every aspect of
apy. Clearly, similar processes underlie all therapies at athe therapy context; even unconscious change will need to be ab-
neuropsychological level. We have known for some time that the-sorbed and integrated into a concomitantly changing conscious
oretically different approaches to therapy have roughly equivalentself. There is engagement, motivation, and agency involved in
effects (Wampold2001), and Lane et al. help to illuminate why the integration into memory and self of new emotional
that is the case. experiences.

The authors posit as the core mechanism of change in psy- The self is born in relationship and is inherently relational
chotherapy the reconsolidation of prior emotional memories (Bowlby 1988 Schore 1994. Human "ourishing is ultimately
through new emotional experience. | would suggest that asabout the capacity for a loving relationship with others and with
memories change in therapy what is ultimately changing isoneself. Dif culties in the interpersonal domain provoke much
the self, and that the self rather than memory is a more of the pain, cofiict, and loneliness that lead people to engage
helpful and fruitful construct around which to build psychother- in psychotherapy. The emotional memories that need changing
apy integration. | will clarify this idea brley in this almost always involve others and new emotional experiences
commentary. In order to achieve a clear model, the authors stem at least initially from the safety, understanding, and care
have at times been overly schematic. It is true that many ther- proffered by the therapist, which compose a key piece of the cor-
apies view emotion as important to the process of change.rective emotional experience. Important recent work on psycho-
However, Lane et al. downplay substantial differences in the therapy process underlines the ways in which implicit process
functions accorded to emotion in each of these therapies. can rupture the alliance, and how the articulation and repair of
Some therapies (e.g., emotion-focused) view emotion generallywhat is happening in the therapeutic relationship can be pro-
as a very healthy and essential source of motivation, valuefoundly healing (Safran & Mura2000. As even implicit memo-
and meaning. Other therapies (e.g., cognitive) view emotion pri- ries change, the self adapts and reorganizes as it integrates the
marily as a signal of distress requiring a cognitive solution. Onechange. The self as agent in therapy is both being changed by in-
of the contributions of recent advances in neuropsychology (e.ternal and interpersonal processes, and seeking to understand and
g., Damasio1999 Lane & Gat eld 2005 Ozier & Westbury integrate this change experience. The self is the construct at the
2013 has been to represent cognition as fully embodied and crossroads of all these processes and is the best focus for psycho-
to convey the relation between emotion and cognition in therapy integration.
some of its enormous complexity.

A disadvantage of trying to present emotion and memory as
explanatory mechanisms at such a level of abstraction is that
we are left with a limited sense of what is most basic in psycho-
therapy: a complex, healing encounter between two people. To ~
parappr¥rase Roﬁo May in% different context, whosg m%mory AUthoriReSponse
and emotions are we talking about? That is a slight misnomer
because the self does not exist over and against memory and
emotions but rather, to a degree, is constituted by memory
and emotions. The reconsolidation of memory traces and result-The integrated memory model: A new
ing r(]:hanges in behaviofr chan belfconstrued as neceﬁsar);] elemenfgamework for understanding the mechanisms
in the reorganization of the self. It seems to me that the con- ;
struct of the self is a more promising foundation for psychother- of change in psychotherapy
apy integration. The self allows for a better understanding of
autobiographical memory, a place for agency in the integration
of changes to memory, and an appreciation of why a positive
therapeutic relationship is crucial for change. Let us look at , N . i

. Department of Psychology, University of Arizona, Tucson, AZ 85721;
each n .tum' . . °Department of Psychology, York University, Toronto, Ontario M3J 1P3,

It is dif! cult to make much sense of autobiographical memory -, a4a.
without reference to the self. Some leading researchers on auto-, . @email.arizona.edu  nadel@email.arizona.edu
biographical memory view it as inextricably linked to the self. In |gnperg@yorkuca  ryant@email.arizona.edu
Conways (2005 model, memory is understood to be highly mo-
tivated in relation to enduring goals and the maintenance of a co-Abstract: In this response to commentaries on our target article,
herent self. The working self plays a crucial function in organizing we highlight and clarify a variety of issues and respond to several
goals, creating and organizing memories, and controlling their ac-comments, challenges, and misconceptions. Topics covered
cessibility. Another recent model (Prebble et £013 also pro- include the mechanisms of enduring change, the nature of
vides a framework for tracking the relation between memory memory, the conditions in which memories are updated, the

Richard D. Lane,® Lynn Nadel,” Leslie Greenberg,® and
Lee Ryan®
2Department of Psychiatry, University of Arizona, Tucson, AZ 85724-5002;
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role of emotional arousal in change, and current limitations in our surprised thatLevin thought the processes we discussed
understanding of the neural basis of change in psychotherapy. Itisyere not relevant to the day-to-day activities of psychoana-
our hope that through research stimulated by this exchange thelysts. Rather than addressing the evidence we presented
latter may be advanced. and the spedic theoretical (sects. 2 and 3) and technical

We would like to begin by thanking the authors of the 28 (S€ct. 9.4) implications for psychodynamic psychotherapy,
commentaries for their interest in our paper. Itis clear that L€vVin® commentary almost resembled a psychoanalytic
many readers perceived considerable value in it, but thereinterpretation: that We,_thelauthors, were not consciously
are also many questions and some criticisms. Our generg@ware of the pervasive ‘lmence of culture on our

approach for our response will be to address the commen-'deas and that, unbeknownst to us, we were repeating the

taries by theme in an integrated manner in the sections S@me old explanations others had for the past century,
below. however much we might think otherwise. As we stated in

section 9.4,

. . For many years psychoanalysis dehl was averse to conduct-
R1. Enduring change in psychotherapy ing objective research on its methods and outcomes for a variety

. . ) .. ofreasons, including concern that such research would irrepa-
A major question raised by some of the commentaries is raply alter the emotional milieu of the very therapy that was

about the scope of what we intended to address with our being studied. Furthermore, because of the challenges of for-
model. Collectively, commentators wondered whether we mulating and testing hypotheses that could be fadsl, the
were aiming to address all possible treatments for all ability of psychoanalysis to survive in an era of evidence-based
mental disorders. The answer is, yes and no. The IMM practice has been questioned (Bornstei200). A more
serves as a starting point for understanding the common recz_ant recc_)gnmon within the eld of the necessity for rqsearch
mechanisms of change among many psychotherapies, but _(Lelchsgnrlng & Rabun@008 Shedler2010 holds promise for
it is not meant to apply to every kind of disorder or 'S Survival.
symptom. Our focus is on understanding how psychother-Levin states that we should move beyond the immediate
apies can result irrnduringchange, which requires learn- need for methodological validation and bureaucratic cred-
ing. In the context of psychotherapy this learning involvesibility. This is not our view. It is important to appreciate
the revision of previously acquired behaviors and emotionalthat without empirical evidence supporting its !efacy
responses that became routine over time. This revision ofand its mechanisms of action, psychoanalysis, like any
previous learning can occur in several way, including ex-other therapy, is in danger of stagnation and ultimate
tinction and reconsolidation. Extinction and reconsolida- decline. We hope that in some small way this paper contrib-
tion differ in that only reconsolidationinvolves updating utes not only to its survival but to its growth.
and revising what was previously learned, wherezsnc- The notion of enduring change also addresses the sug-
tion involves new learning that overrides, rather than gestion ofKimbrel et al. that the common mechanism
changes, the old. In our view, updating the memory struc- of change should be a biological one, because pharmacolog-
ture through reconsolidation provides enduring change ical interventions produce outcomes similar to psychother-
that establishes new and adaptive ways to respond tapy. Our perspective is a bit different, in that we draw on
novel situations. considerable evidence that the combination of psychother-
Mancini & Gangemi question how we can account for apy and pharmacotherapy is superior to either treatment
the diversity of psychopathology with@ingle-process ex- alone for most major mental disorders (Cuijpers et al.
planationOAlthough we discussed four psychotherapeutic 2014). This could be because the two classes of intervention
perspective®behavioral, cognitive-behavioral, experien- target different brain mechanisms that together constitute
tial, and psychodynamidwe expect the basic tenets of a more comprehensive and synergistic package (Goldapple
the IMM to apply to many interventions, including those et al. 2004). Although pharmacotherapy is often an effec-
discussed byKimbrel, Meyer, & Beckham (Kimbrel tive treatment for symptoms such as depression or
et al.) bdialectical behavior therapy, acceptance and com-anxiety, our emphasis has been on the role of psychotherapy
mitment therapy, and interpersonal psychotherdpgnd in reducing vulnerability to recurrence by instilling enduring
by Spanagel & Bohus, such as general interventions in- changes that are maintained after pharmacotherapy is dis-
cluding psycho-education and relaxation training, and dis-continued. Supporting a biological mechanisnvjarks-
order-spedic interventions such as anti-craving skills in Tarlow & Panksepp point to the et cacy of deep brain
substance dependence, shifting of attention in socialstimulation treatments for depression that involve subcorti-
phobia, and imagery rehearsal in the treatment of night- cal stimulation of positive affect as evidence tithbttom-
mares. To the extent that these therapies have as theirupQ(presumably, biologically based) treatments can be ther-
primary goal bringing about enduring changes in situationalapeutically effective. We would argue that the simple activa-
construals and responses that are more adaptive, and to théon of positive affect alone addresses neither the importance
extent that each of these modalities facilitates the regula-of the context in which the positive experience emerges, nor
tion of emotion through a supportive relationship with a the interpersonal meaning that the experience has for the
therapist, the ingredients are in place to reactivate old client. In our view, updating memory structures through
memories, try out new ways of experiencing the self in in- reconsolidation is both necessary and!suént for enduring
teraction with the external world, and consolidate more change to occur in psychotherapy.
adaptive emotional and behavioral responses into an inte- Taking a cognitive perspectiv&]oyal, Cohen, Henik,
grated memory structure. & Anholt (Moyal et al.) suggest that acquisition of adap-
Psychodynamic psychotherapy appears especially weltive emotion regulation strategies is a more plausible
suited to address the issue of maladaptive behaviors andnechanism of change in psychotherapy than reconsolida-
their enduring modi cations. We were therefore somewhat tion of emotional memories. We agree that change in
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psychotherapy involves changes in emotion regulation. Wehis own way emphasizing the idea that memory provides
would argue that changing the way an individiuglerprets ~ the basis for predictions that guide future behavior, and
situations and the way shespondgo situations represents that this gives prediction error, onovelty, a central role
the development of antecedent-focused and response-in learning (a point also emphasized tBcker, Hulley,
focused emotion regulation strategies, respectively (Gros& Ticic [Ecker et al. ]). We completely agree with this per-
19983. Therefore, our model for change in psychotherapy spective and would even go beyond these comments to
includes an important role for emotion-regulation point out that all forms of memory, not just episodic
strategies. memory, are used for predictive purposes; for example,
A related issue is whether our approach is relevant forsemantic memory, too, plays a critical role in prediction.
disorders other than trauma-related disorders, a question As we discussed at length in our paper, and echoed by
raised byKimbrel et al. Indeed, Moyal et al. assume Klein & Markowitsch , the dividing line between episodic
that post-traumatic stress disorder (PTSD) is the primary and semantic memory is getting harder and harder to see.
focus of our paper, and that we assume a traumatic etiologySemantic knowledge can be conceptualized as probabili-
for all psychiatric disorders. This is a misconception of ourties, based on past experience, that the world works a
model. Fundamentally, we are addressing how situationscertain way. We learn the statistics of the purely physical
are construed and how one responds to them. Early-life world of the sun, moon, and planets, and we also learn
trauma is certainly an important topic here because it canthe statistics of the behavioral world, leading to predictions
induce strong biases in the ways people construe andabout the behavior of others, and to the knowledge, for
respond to situations. However, IMM describes a general example, that relationships at times do not end well. In
process whereby emotionally charged situations induceour target article, we emphasized the interactive nature
cognitive and emotional adaptations that have enduringof semantic and episodic memories in interpreting the
effects on patterns of behavior, thought, and feeling. world around us and guiding our behavior. We note, as
Moyal et al. suggest that what we mean by therapeutican historical aside, that ®eefe & Nadel (L1978, in laying
change is a reduction in clinical symptoms. On the contrary,out their thoughts about the hippocampus and its critical
in our view the goal of psychotherapy is, to put it simply, to role in learning and memory, emphasized exploration and
promote a more adaptive situational response. This maynovelty as the key to understanding this system.
result in not only a reduction in symptoms, but also an im-  Several commentators thought we should pay less atten-
provement in the ability to achieve ofegoals in major life  tion to memory and more attention to the selMonte-
contexts such as work, interpersonal relationships, andnayor and Whelton), or to autonoetic consciousness
leisure pursuits. (Klein & Markowitsch ). We respectfully disagree. Both
Ainslie is in agreement witiMoyal et al., as they state conscious and unconscious access to memories are impor-
that the role of emotional trauma in psychopathology is tant in understanding the impact of prior experiences on
limited and that putting traumatic memories at the core future behavior. In many forms of therapy, making the
of pathogenesis overstates the case. Ainslie places less emeetic become autonoetic may be helpful, but it does not
phasis on how change occurs than on describing the cogniappear to be necessary for psychotherapeutic change. Al-
tive mechanism®specl cally, the cofiict between urges though the noeti®autonoetic distinction speaks to the
and self-controbthat maintain and exacerbate mental level of subjective access to prior experiences, it does not
symptoms such as phobias or addictions. But our paper isindermine the basic distinction between semantic struc-
primarily about the mechanisms of change in psychothera-tures (knowledge) versus memory for unique past episodes,
py, not the etiology of psychopathology. Our core assertiona dissociation well documented in patients with bilateral
is that emotional arousal and memory reconsolidation aredamage to the hippocampus (Nadel & MoscovittB97).
primary mechanisms by which enduring change occurs inOur focus is on the processes and mechanismsrafuring
psychotherapy. Adaptation to psychologically overwhelm-change, not on the content of the change or how that
ing experiences (trauma) is an important contributor to psy- content is conceptualized. It is not unreasonable to think
chopathology, but not to all psychopathologies. Many otherthat the self is constituted, at least in part, of memory for
factors likely contribute to pathogenesis, including genetic prior events and emotions, and that revising memories
and other biological factors, geBenvironment interac- and emotions will revise aspects of the self as well.
tions (Caspi & Mof tt 2006, and modeling and other con-
texts that are not traumatic in nature (Kendl@0129). The
question of why one person becomes borderline whereasr3. Updating memories: How, why, and when?
another becomes agoraphobic, for example, is unanswered
at present, and is likely to remain so in the foreseeable A number of commentators asked what is essentially the
future. As we said at the outset, it is not our intention to following core question: When a memory updating event
account for all psychopathology or to account for the path-occurs, is the original memory overwritten, or erased, or
ogenesis of all mental disorders. transformed Brewin, Montemayor, and Roache)? In
our view, each of those things can happen, depending on
the circumstances and the kind of memory one is talking
R2. On the nature of memory about. For the kind of autobiographical memories psycho-
therapy is most often concerned with, the most common
Given the central role that memory and memory processesoutcome is transformation, which is exactly what the ther-
play in our model of therapeutic change, it is not surprising apeutic process is intended to accomplish. Memories are
that many commentaries raised issues regarding this coraot replaced; they are revised by incorporating new infor-
element. Some commentatorddontemayor and Solms) mation into an integrated trace through the corrective ex-
focused on the question of what memory is for, each in perience. Transformation does not imply havingho
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traceD of the original memory, as Brewin suggests. Al- psychotherapy, where the focus is overwhelmingly on emo-
though the core of the original memory may remain, the tional experiences and emotional responses to the world,
details of the event and their connection to emotional re- emotion becomes a key route for change. We marshal a
sponses may change considerably. In this way, the oldjreat deal of evidence in support of the idea that emotional
memory becomes unavailable in its earlier form. But that arousal is a key component of psychotherapy, and that the
is not the same as the trace being lost or overwritten. (Ancorrective emotional experience in therapy is a major part
interesting incidental comment biylarks-Tarlow & Pan- of what is reconsolidated.
ksepp referred to therapists who@sxplicitly wish to Whether there are circumstances that optimally induce
promote reconsolidatio® We should make clear that deconsolidation in other contexts is a very interesting re-
memory reconsolidation occurs automatically without in- search question that warrants investigatidtcker et al.
tentional promotion by the therapist.) suggestitis only under circumstances of cognitive mismatch

There is a wealth of evidence supporting the reconstruc-that memories are destabilized and available for transforma-
tive nature of memory (reviewed in our target article), al- tion. Intuitively, it makes sense that memories are updated
though the degree to which our memories can be only when there is new information available to update
transformed is sometimes di€ult for people to accept. them. Our view is that a corrective emotional experience
Montemayor raises the issue of the need for balance represents a very salient kind of cognitive (and emotional)
between accuracy and malleability of memories, whichmismatch, such as when the therapist responds in a way
we agree is an area of inquiry that should be encouragedthat s clearly contrary to the expectations of the client. Lev-
Neissefd (1981 notion of @episodic memoris relevant  enson (994 long ago emphasized that emotion is activated
here. Neisser argued that though the details of an eventwhenever there is a change in the interaction between the
may morph considerably over time, the core of a given person and his or her current situation that has implications
memory remains intact. for that persor® needs, values, or goals. Accordingtie-

The issue of@ruthOin memory is often controversial. Is kelmann & Forcato , andStein, Rohde, & Henke (Stein
it ethical to @eplacéda QrueOmemory with a transformed et al.) this is exactly the type of situation that facilitates
one that is clearly not théruth?Ols it GdaptivéXMonte- memory reconsolidation. Physiological arousal may be an
mayor)? For example,Patihis suggests that memory important attribute used by memory systems, not only to
reconsolidation is equivalent to memory distortion, essen-distinguish what is important to remember for survival or
tially creating@alse memorie€and questions whether it adaptation versus what is not, but also to determine what
is ethical either to the client or to family members. That justi! es revision of established memory. This certainly
such processes can be mishandled and can be potentiallieaves open the possibility that purely cognitive mismatches
damaging is certainly true, as demonstrated by numerouscontribute to memory reconsolidation, but it also suggests
stories of falsely recovered childhood memories during psy-that emotional responses may provide a particularly
chotherapy, sometimes leading to terrible outcomes for the potent type of mismatch that leads to memory revision.
client and their families (Loftus & Ketcham996). This is a In the end, the similarities betweeiEcker et al. @ for-
complex issue, but it is important to start from the appro- mulation (Ecker et al.2012 and ours are notable. They,
priate pointbthere is no such thing as @ueOmemory like us, state that there are three essential steps to creating
in the ! rst place. Memory of a past life event is almost change. Their rst step involves explicit recall of the prob-
always a reconstruction, more or less correct and subjectematic memory and its current expression and feeling it
to signi cant distortion. Some memories, perhaps our emotionally. Ourl rst step involves activating the problem-
most salient ones, are retained with apparently clear andatic memory but not necessarily explicitly recalling it. Their
truthful detail, but this is very much the exception. Some second step involves conscious recognition of mismatch or
have speculated that these exceptional cases are retainediscor rming information and feeling the experience of
in detail precisely because they are highly diagnosticjuxtaposing that information with the original memory in
(Klein et al. 2002, and these may or may not be the ones step one. Our second step involves activation of new emo-
we care about in therapy. Transformation of memories tional experiences (a critical step also emphasized by
happens all the time, like it or not, and the point of psycho- Pascual-Leone & Pascual-Leone) that allows the situa-
therapy should be to harness this naturally occurring phe-tion to be experienced and understood in a different way.
nomenon for good purpose. Nevertheless, there is clearlyTheir third step involves repeated juxtapositions of the
a need for rigorous training in psychotherapy before one contradictory information in steps one and two. Our third
should be allowed to practice. The situation may be analo-step involves repeatedly experiencing an@vorking
gous to the potential berl@s or harm that can result in  throughOthe emotional consequences of new learning in
general medicine_or surgery depending upon the quality a variety of contexts. Further research that evaluates the
of the practitionef training and level of expertise. similarities and differences in these models will likely be

Ecker et al. @ commentary addresses the need to better useful to the! eld.
understand the circumstances required for reconsolidation Several other commentators discuss proposed mecha-
to take placebthat is, why a memory becomes unstable, or nisms for memory change that have aspects in common
to use their word, deconsolidatedsetting the stage for with our IMM. We welcome the comparisons across
transformation through reconsolidation. They point out models that may lead to a deeper understanding of this
that emotional arousal per se is not required for inducing issue. For example,lewellyn provides a nuanced discus-
reconsolidation, and we would agree with that statement. sion of the termreconsolidationpreferring insteadreasso-
Our model allows for multiple routes to change, including ciationbased on evidence derived from research on sleep
semantic structures (as would be emphasized in cognitiveand dreaming, and emphasizing the importance of both in-
behavioral approaches) and the experience of new, contrategration and segregation for understanding memory
dictory, episodic events. However, in the context of change. We do not disagree that reassociation, which
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appears to involve transformation of semantic knowledge Marks-Tarlow & Panksepp suggest that we advanced a
structures, can be an important source of enduring Qop-dowrOapproach to emotion and memory reconsolida-
change. But it is not the only kind of transformation possi- tion, asserting that we failed to give adequate credence to
ble. Our use of the ternreconsolidations meantto encom- the subcortical origin of emotions. This was a surprising
pass a humber of ways in which memories and knowledgecharacterization to us and does nbt the mechanisms
structures can be changed. In this sense, our model is inthat we describe. Their position is actually consistent with
line with Llewellyn® ideas, and it will be strengthened by classic psychoanalytic concepts of emotion (Solms & Pan-
considering the details of the processes involved inksepp2012, but it is one with which we take exception
memory transformation and the impact of the corrective based both on the neurosciehtt evidence that we re-
experience. viewed in considerable detail in section 2 and for important
Relatedly,Reyna & Landa emphasize the considerable clinical reasons. As we discussed in section 2, clients who
overlap and spett areas of separation between fuzzy trace have been abused may have emotional responses at the
theory and our proposed framework. One area of conver-time of the trauma that are diffuse, undifferentiated, and
gence is that our focus on the transition from episodic to high in arousal, and indeed, those clients are often
semantic memory involves extracting common or gist ele-unaware of how they felt at the time. It is often only in
ments from personal experiences. Although Reyna &therapy thatthey can formulate for theerst time, and expe-
Landa emphasized the distorting aspects of emotion onrience for the! rst time, the full range of emotions related
memory, their commentary raises the question of to the trauma (if one is cowering in fear, one does not feel
whether corrective emotional experiences consisting ofcapable of angrily ghting back and does not experience
new primary emotion might recast the gist of past experi- anger, although it may be activated to some degree). There-
ences in a way that would promote development of afore, we agree that emotions originate subcortically and in
healthier sense of self. fact often have a bottom-up trajectory, but we would argue
that in many cases emotional experience is formulated and
created for the!rst time in therapy (Levine2012), not
R4. The emotional arousal component of the IMM simply recovered by undoing defenses that conceal the pre-
sumably well-differentiated emotions.
Several of the commentaries seem to suggest that we We must point out that there is in fact very little differ-
were proposing emotion as thenly avenue to therapeu- ence betweenMarks-Tarlow & Panksepp @ view of the
tic change (e.g.Ecker et al. and Patihis). That is not  subjective experience of emotion in animals and our view
the case. Our model is interactive and integrated, suchof implicit emotion in people. Our views on the nature of
that memories, semantic structures, and emotions areanimal emotional experience are consistent with those of
engaged equally when any one component of thelLeDoux (2012, who proposes that humans and other
model is accessed. We go to great lengths to point outliving beings share survival circuits (neural mechanisms
that there are multiple routes to change, all leading to mediating basic life functions such as feeding and repro-
updating of the entire model. Nevertheless, activating ducing), and that conscious emotional feelings occur
or modulating emotions likely increases the!efency when activation of these survival circuits interacts with
with which change comes about, regardless of the em-the mechanisms for conscious processing. Pank&epp
phasis of any particular psychotherapeutic method. Sotheory of what animals experience when subcortical affec-
emotions do matter. tive circuits are activated (Panksepp & Bivé012 is non-
Counter to our position,Patihis points out that cogni- specl ¢ and consistent with the interoceptive awareness of
tive-behavior therapy (CBT) does not aim at high emotion- bodily sensations that people can experience during the ac-
al arousal, nor does it always induce it, and yet CBT workstivation of implicit emotions. We would also point out that
well. We are aware that CBT, and more spkcally cogni-  many of Panksepp basic affective circuits include connec-
tive therapy (Beckl979, is the only one of the four modal- tions between subcortical nuclei and structures such as the
ities we discussed that often does not focus on emotionalanterior cingulate cortex (Panksepp & Biv@d12), raising
arousal as an ingredient of change. However, it is alsoquestions about why the subcortical structures alone are
true that the effectiveness of CBT treatment for anxiety thought to mediate conscious experience when they are
and depressive disorders may not be enduring, at least irin direct communication with phylogenetically newer para-
some cases. For example, Vittengl et &007) reported  limbic structures that in human studies correlate with sub-
that the mean proportion of patients who experience jective experience (Medford & Critchle010.
relapse or recurrence after receiving acute phase cognitive Mancini & Gangemi question the fundamental impor-
therapy was 29% in thérst year and 54% in the second tance of the transition from implicit to explicit emotional
year. In section 9.2 of the target article we explain how responses, because subjective reports of anxiety often do
changes in the way problematic situations are construedhot correlate with objective measures of physiological
as a result of CBT could lead to reduction in emotional arousal. Certainly, the topic of the variable relationship
arousal associated with those situations. We suggest thdietween subjective emotional experience and physiological
these changes in arousal (and valence) might be incorporatindices of arousal in normative or clinical contexts is one
ed into the memory structure through reconsolidation. that is widely debated and for which no clear consensus
Thus, we propose that a change in arousal might be a mechhas been achieved (Critchley & HarrisoB013. These
anism of change in CBT rather than an outcome. We ap- authors alsd nd it paradoxical that we espouse promoting
preciate that it is often not customary to view emotional emotional awareness when many clients, such as those with
arousal as playing a causal role in how CBT works. Weanxiety disorders, appear to suffer from an overawareness
present this perspective through the lens of the IMM as a of their anxiety or related symptoms. We recognized this
testable hypothesis for future research. issue in the target article by pointing out the deleterious
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effects of repeatedly rehearsing the same distressing expereconsolidation in humans inu article, including its rele-
riences from the past. Instead, we emphasized the impor-vance to PTSD. Although we recognize the challenges in
tance of accessing and becoming aware of new emotionastudying reconsolidation, particularly as it applies to human
information, such as experiencing a thera@stncouraging memory, it is our opinion that further research on the
responses when criticisms and negative judgments were anaeural mechanisms of reconsolidation and the relationship
ticipated. In short, our goal was to emphasize the useful-between reconsolidation antiérapeutic improvement is im-
ness of(@orrective emotional experiencé&xot emotional  portant. One of the challenges in such research is that the
awareness of any and all kinds. usual short-term endpoints after treatment (e.g., three or
six months) may not be sufient to capture the enduring
changes that we are seeking to explain.

R5. The neural bases of psychotherapeutic change

Our position is that enduring changes occur in psychother-Rrg. Misconceptions about the IMM
apy that are manifested emotionally, cognitively, behavior-
ally, and physiologically in the braiRoache appreciated Moyal et al. point out that CBT, emotion-focused therapy
the coherent, multilevel nature of our model of change in (EFT), and other modalities focus on the here and now and
psychotherapy. Several authors, however, commented oo not spedically endorse recollection of past events for
the pressing need to further our understanding of the the purpose of understanding the developmental origins
level of brain mechanisms mediating these changes, anaf current difl culties. Here we must reiterate that it is
we agree. In his commentary,aBar points out the limita-  not necessary to explicitly recall the memory to engage in
tions of our current understanding of the interaction of the revision through reconsolidation, but rather it is necessary
neural circuitry of emotions, centered on the amygdala, andto reactivate the memory trace through reminders that ref-
those mediating episodic memories. In psychotherapy, weerence the original memory, regardless of awareness. Thus,
understand that this intersection is key to real behavioralhaving experiences with the therapist that are counter to
change. We agree with LaBar that tHeeld would benét expectations, in which the expectations are a product of
greatly from a broader neural systems approach that inte-the in"uence of an old memory, is sufient to engage
grates emotional memory, emotion regulation, and recon-reconsolidation.
solidation. Similarly,Ortu brings our attention to the An important question raised blyiberzon & Javanbakht
specl c neuromodulatory mechanisms that underlie behav- is whether@ontextualizatio® Bhat is, the process of updat-
ioral learning following an aversive event. This leads to theing old memories by adding novel contextual elemebis
intriguing idea that the therapeutic session may be ideallyactually independent of reconsolidation, because it does not
suited to positive change because the therapist can directlyequire that the old memories become unstable. We
manipulate spetic learning contingencies, contingencies believe that recalling old memories with some details of the
that are unlikely to be manifest in the real world. original context puts that memory into a labile state that
The in"uence of sleep on memory mechanisms is allows new contextual elements to be added to the original
another area of cognitive neuroscience with great potential. memory through reconsolidation. The spkcicomponents
We pointed out that one of the implications of our model is or the extent of a retrieved context that is necessary to shift
that napping or sleeping after a therapy session could pothe memory into a labile state (referred to as deconsolidation
tentially enhance reconsolidation of memories and thatby Ecker et al.) is an empirical question that has yet to be
new information added to the original memory could answered.
include emotional information from the therapy session. von Hecker, Mcintosh, & Sedek (von Hecker et al.)
Diekelmann & Forcato report evidence from exposure note that depressed individuals show limitations in their
therapy treatment of spider phobia that sleep may speci ability to create and update mental models of their social
cally support the strengthening and updating of emotional world. They propose that mental model construction, not
memories. This point was further ampked bySteinetal.,  just memory, is a central feature of cognitive change in psy-
who report on a series of experimental studies demonstrat-chotherapy. Although they present no evidence to support
ing that emotional content not only enhances memory con- their supposition, their approach is representative of cogni-
solidation but also has a stronger effect than emotionallytively based treatment modalities that focus exclusively on
neutral content on boosting memaory reconsolidation. cognitive mechanisms as opposed to a reconsideration of
Taking the contrary positionSpanagel & Bohus ques-  the past. In our view, a mental model is a semantic
tion the utility of memory reconsolidation. They argue that memory structure. If it is to i uence future behavior, a
reconsolidation effects have been difult to demonstrate  change in an integrated memory-emotion-semantic model
consistently in the laboratory, and that clearly!sed de-  must be retained so that it can affect construals of social sit-
termining factors and experimental conditions that might uations in the future. Thus, we would take issue with the
inform therapy have yet to be idented. Liberzon & Jav- position of von Hecker et al. that a focus on memory ex-
anbakht point out that memory reconsolidation was initial- cludes mental model construction. We would emphasize
ly described in animal models and in relationship to once again that memory structures can be activated and
relatively simple memory traces of fear conditioning. modi! ed without explicit recall of the past.
They suggest that more complex memory systems in
humans, particularly for traumatic events, might work dif-
ferently. Patihis points out that there is instfcient evi-  R7. Enhancing therapeutic change
dence that changing memories causes improvement in
therapy (see alsdinslie and Spanagel & Bohus for Finally, a number of commentaries provided varied and in-
similar comments). We discuss the evidence forteresting discussions of factors and methods that are
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generally consistent with euformulation but may further ~ Mancini & Gangemi @ discussion of the role of negative
enhance the therapeutic outcome. In this section, we interpersonal relationships in maintaining dysfunction).
brie"y describe how these proposals mesh with the IMM This is an intriguing idea; these social interactions may
model. play a crucial role in memory transformation when stories

Mann, Cone, & Ferguson (Mann etal.) pointoutthat  are repeatedly recollected and shared with others, as we
implicit attitudes are highly relevant to the situational con- have argued elsewhere (Ryan et 20089. A more thor-
struals that are addressed in psychotherapy. Based on theiough understanding of the qualities of social interaction
experimental! ndings, they contend that implicit attitudes that lead to positive transformation of painful and distress-
can be revised strongly, quickly, and durably if individualsing memories could be extremely important for under-
believe that new information is true and predictive of standing not only the therapeutic process but also the
what will likely happen in the future. In our model, we em- social circumstances that allow individuals to cope with
phasize the need to expand these experiences to other conadverse life events.
texts. One important way this expansion occurs is through Individual differences in the clinical response to psycho-
the therapis® facilitation of the clien® own experiences therapy is one of the most important, and poorly understood,
outside of therapy. The latter shifts the focus from the issues in the eld today.Kimbrel et al. raised the critically
client® belief in the therapist to the client believing what important question of how the proposed model accounts
her own newly articulated experience is telling her about for individual differences in treatment response. Here we
herself. Of course, validation and support by the therapistwould focus on individual diérences in the capacity to
is an important part of the process of the client coming to process emotional information, as addressed Rgscual-
accept and integrate this new information, but the critical Leone & Pascual-Leone. The ability of clients to experi-
discovery and articulation of the new experiences oftenence differentiated emotions ahdescribe their experiences
originate with the client, not the therapist. in words is a predictor of sucssful treatment for panic dis-

The commentary byDe Brigard & Hanna highlights  order either with CBT or manualized psychodynamic psycho-
the use of counterfactual thinking and the emotional therapy (Beutel et al2013. In our target article we discussed
changes that it induces, both in the context of CBT and the inverted-U shaped functional relationship between
in daily life; that is, the tendency to experience positive arousal and the ability to articulate o@eown thoughts and
affect when repeatedly thinking about the implausibility feelings as well as those of others. Shifting arousal level so
of alternative outcomes of past personal experiences. Thighat the client is functioning at the peak of the inverted-U
idea reinforces and extends our proposal that a critical in-function may contribute to greater awareness and emotion
gredient of change in CBT is the emotional state that processing that can contribetto the propensity for correc-
results from the alterations in thinking that are promoted tive emotional experiences. The same may apply to under-
by CBT. Thus, the phenomenon that we describe in rela- standing individual differencgin vulnerability to disorders,
tion to CBT may be a more general phenomenon linked such as PTSD. Only about 20% of traumatized individuals
to the post-processing of emotional events that helpsdevelop PTSD (Admon et aR013. Consistent with the in-
healthy individuals stay healthy. verted-U relationship just mentioned, it has been proposed

The concept that the IMM is relevant to normative func- that complex childhood trauma is associated with a
tioning was expanded byenga, Neagota, & Benga Quindow of toleranc®between sympathetic-dominant hy-
(Benga et al.), who point out an intriguing connection perarousal and parasympathetic-dominant hypoarousal (Cor-
between our view and anthropology. These authors raiserigan et al2011). Functioning within this window may enable
the possibility that the processes we describe as essential irsubjects to self-regulate more effectively than at the extremes
gredients for enduring change in psychotherapy also applyon the arousal continuum and could conceivably play a pre-
to cultural rites of passage, which constitute culturally ventative role. A more thorougunderstanding of the biolog-
created methods of facilitating developmental transitionsical, psychological, and social factors that contribute to
across the life cycle. Consideration of whether IMM individual differences in reence and vulnerability are
applies to a range of cultures is potentially important, par- needed for the! eld to make progress.
ticularly in light of the comments oEevin, who expressed
concern that our model might reect a particularly Judeo-
Christian orientation to human experience. R8. Conclusion

Several promising suggestions are discussedtani-
loiu & Zaretsky regarding alterations in retrieval opera- In summary, we welcome the opportunity to discuss the
tions, such as enhancing the capacity to retrieve positiveP0ints, questions, and objections raised by our colleagues.
emotional memories, and maintaining last-person per- It is our hope that our formulation will engender consider-
spective during recollection of both positive and negative ation, debate, and researobn the mechanisms of change
memories. Although our model focuses on the mechanismsin psychotherapy. Wé rmly believe that applying the con-
of change (encoding), there is no doubt that consideringcepts and theories of cognitive neuroscieri2feom the
both encoding and retrieval mechanisms will result in a!€lds of memory, emotion, decision making, and others
more comprehensive understanding of how memory will inform this ! eld and help propel it forward in the future.
change occurs in psychotherapy, a point also emphasized
by Brewin . Focused research that compares and contrasts
the relative merits of competitive retrieval versus reconso-
lidation in a psychotherapy context would be very useful. References
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