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Summary Although psychotherapy is successful in altering emotional distress, the biological mechanism by which it
achieves this has not been the subject of intensive neurobiological investigation. Mindful processing of emotion has
been proposed [Mindfulness-Based Cognitive Therapy for Depression, The Guilford Press, New York, 2002] to be a key
factor in prevention of relapse in depressive illness and here that hypothesis is developed and extended to include
other conditions in which emotion processing may be obstructed or dysregulated. Cognitive therapy, interpersonal
psychotherapy, psycho-dynamic psychotherapy and dialectical behaviour therapy, each in a different way and with a
distinct emphasis, encourage awareness of emotions and their associated cognitions and biographies, and their varying
success may depend on the degree to which they achieve activation of internal healing processes. In eye movement
desensitisation and reprocessing (EMDR), the selected target is formatted for endogenous processing which is
facilitated and accelerated by eye movements or alternating bilateral auditory or tactile stimulation. The ability to
sustain focussed attention on the affect and its visceral, cognitive and biographical components is postulated to
activate a homeostatic process of distress resolution, seen most clearly in treatment of post-traumatic stress disorder
(PTSD) with EMDR, in which resolution of distress can be intense and rapid while therapist input is non-directive,
although supportive, empathic, and non-judgemental. Once the therapist has helped to frame the questions, the
patient’s brain will find the answers needed for the resolution of the distress and all the components of the traumatic
event, whether visceral, cognitive, affective or interpersonal. The anterior cingulate cortex, especially the dorsal and
rostral components, is suggested to be the key neurobiological substrate for the efficacious psychotherapeutic relief of
distress, and relevant functional neuroimaging studies are summarised. One limitation of some previous imaging
studies of emotion is that they have tended to use mild stimuli to discrete emotions. An alternative approach would be
to image the brain during reprocessing of an unpleasant event which has profoundly affected the person so that the
associated intense emotions could be clearly labelled and correlated with changes in regional brain functioning.
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Introduction package of group skills training additional to the
While various forms of psychotherapy have been
shown to be effective in alleviating psychological
distress, the mechanism by which they restore psy-
chological health has received little attention,
although it is often assumed that it relates to the
theoretical underpinnings of the particular treat-
ment approach utilised.

Recently it has been suggested that cognitive
behavioural therapy (CBT), the most evidence
based psychotherapy for depressive and anxiety
disorders, may achieve its longer term beneficial
effect by increasing awareness of the linkage of
triggers with negative thoughts and distressing
feelings. That is, it is the awareness itself, rather
than an ability to engage in rapid cognitive restruc-
turing, that helps to prevent relapse in depressive
illness [1]. After CBT, people who have recovered
from depression will not respond to small changes
in mood by large increases in negative thinking be-
cause, as a result of treatment, they accept tem-
porary sadness as an appropriate and evanescent
emotional response to an event, without progress-
ing to judgements of the emotional state, dysfunc-
tional attitudes, negative cognitions, and
prolonged low mood.

Interpersonal psychotherapy (IPT), which also
has efficacy in depression and dysthymia, engages
patients in increased awareness of emotions partic-
ularly as they relate to present interpersonal rela-
tionships, major attachments, recent losses and
the person’s current social network with its roles
and responsibilities (for example, Markowitz [2]).

Dialectical behaviour therapy (DBT), a well vali-
dated cognitive behavioural therapy for female pa-
tients with borderline personality disorder [3],
specifically uses mindfulness of emotions as a way
to gain greater control of impulses to self-injurious
behaviour. The tolerance of distress requires the
ability to assess mindfully the underlying emotions
and all their components (trigger, body feeling, ac-
tion urge, negative cognition, name of emotion)
before turning the attention to less unpleasant
phenomena. Many of the DBT skills and techniques
can be applied to other problems that have, at
their core, emotional dysregulation, and formal
studies have been carried out in binge eating disor-
der [4] and depression [5].

Linehan [6] considers that DBT skills on their
own are not effective for borderline personality
disorder and, while validation (being supportive,
problem-focused and non-judgemental) may help
to keep clients engaged in the therapeutic process
as is the case for opiate dependence, it is the full
individual therapy sessions which is required for
the severe disorders.

Psycho-dynamic psychotherapy of such disorders
of emotional dysregulation would often focus on
the intensely distressing emotions which can lead
to the self-harming behaviour but a traditional psy-
cho-analytic assumption that they represented
repressed anger could lead to inaccurate identifi-
cation of the emotion. The theoretical model
would thus lead to derailment of the focus on the
feelings and provide neither useful insights, nor
skills for self-soothing. Nevertheless there is evi-
dence that a specifically constructed psycho-
dynamic approach can be effective for severe
borderline disorder. Nathanson [7] distinguishes
the fleeting biological affect from the emotion that
arises from the stimulation of the individual’s biog-
raphy of that affect.

Any uncovering psychotherapy which works at
identifying links between current mood and past
life experiences could also be seen as promoting
mindful processing of emotion, even although more
attention is paid to the biography of the triggered
affect rather than, for example, the associated
body feelings.

Eye movement desensitisation and reprocessing
(EMDR) is a rapid and effective treatment for
post-traumatic stress disorder (PTSD) [8]. A trau-
matic memory with its associated negative cogni-
tion, body feelings, emotions and the preferred
positive cognition are targeted during eye move-
ments or alternating bilateral auditory or tactile
stimulation (ABS). There is usually an immediate
increase in distress, as sustained attention be-
comes so focussed that the patient may feel that
he is re-living the traumatic experience.

However, when treatment proceeds smoothly,
the distress is rapidly dissipated, the negative cog-
nitions disappear and the preferred positive cogni-
tions become prominent.

EMDR has not been formally studied in anxiety,
depressive and dysthymic disorders, although many
practitioners apply it to conditions other than PTSD
and report good results.
Homeostasis

The observed resolution of emotional conflicts
underlying various psychiatric syndromes would
support the possibility that there is a natural ten-
dency for the mind to move towards a healthy state
of well being, the disposition which Damasio [9] de-
scribes as nature’s ‘nice afterthought’. It is most
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clearly seen in psychotherapy in EMDR in which the
patient often achieves resolution of distress associ-
ated with trauma or grief with very little directive
intervention from the therapist who is empathi-
cally monitoring but perhaps saying very little once
the target memory has been defined and
structured.

The therapist may wish to observe what the pa-
tient reports between sets of eye movements or
ABS but may be careful not to intrude in a way
which could deflect the reprocessing from its natu-
ral course. Although obstructed processing may
necessitate guidance by the therapist (cognitive
interweaves or direction of attention to visceral
interoceptive awareness), it is the patient’s brain,
not the therapist’s skill and questioning, which will
achieve resolution of the conflict.

The natural progress is clearly seen in severe dis-
sociative disorders in which multiple layers of trau-
ma and personal disintegration can be reprocessed
as the patient moves towards a healthy wholeness,
the nature of which could not be predicted before
treatment.
Core components of eye movement
desensitisation and reprocessing

Clinically, the most striking features in EMDR are:

1. Absorption in the selected target memory.
2. Activation of emotional memory.
3. Activation of information processing networks.
4. Mindful processing of emotions.

With successful EMDR, absorption is often such
that people are later surprised at how much time
has elapsed and they may appear unperturbed by
environmental disturbances although they are fully
aware of them. That the sustained concentration
requires considerable effort is supported by the
observation that fatigue is frequently reported
after a successful reprocessing session.

The activation of the emotional memory may be
intense and abreactive, particularly when reproc-
essing severe childhood trauma [10], and may in-
volve manifest affective behaviours such as
crying, retching or grimacing.

There may also be reports of intense interocep-
tive phenomena such as sensations of choking, se-
vere chest tightness and abdominal heaviness.

The activation of information processing net-
works is seen as the trauma is reprocessed: as
new information is brought in the perspective on
the original event alters. A key question is whether
this can be primary or whether it is always second-
ary to affective change.

Mindful emoting is seen when the full attention
is on the emotional experience, the associated
body feelings, and the associated negative cogni-
tions, and the patient is able to keep all these in fo-
cus until the intensity diminishes. Although this
may be seen by some as behavioural exposure it
is much faster in EMDR than is reported in the liter-
ature for exposure protocols [11].
Putative neurobiology

In imaging studies of hypnosis, absorption can be
separated from relaxation and is associated with
activation of right rostral anterior cingulate cortex
[12]. This enhanced attentional focus may be a fea-
ture common to hypnosis and EMDR, although in
other ways they are quite different. In EMDR it is
helpful to maintain full contact with the therapy
situation to reduce the risk of regressive dissocia-
tion. Abreaction is not necessary but, when it oc-
curs, it is reported to have a faster resolution
than would be the case with a hypnotic abreaction.
Focussed attention without relaxation in EMDR
would imply reduced likelihood of the enhanced
suggestibility of the relaxed trance state of hypno-
sis, and empirical examination of this might reduce
the false memory claims which inevitably emerge
when treating dissociated childhood traumas.
While absorption is associated with activation in
right ACC, it may be dorsal and posterior to the
area identified as important in, for example PTSD,
where a failure of activation is a key finding [13].

The non-activation of rostral ACC in response to
a traumatic image which provokes an intense and
unpleasant emotional response that, despite repe-
tition of the trigger, does not lessen, supports the
role of Brodmann area (BA) 32 as a modulator, or
selector, of response which can be overwhelmed
by intense affect or peritraumatic dissociation.
Activation of emotional memory is postulated to in-
volve the affective subdivision of anterior cingulate
cortex and its links with the amygdala and insula,
and it has been proposed that the normally recipro-
cal relationship of the cognitive and affective sub-
divisions [14] is disrupted during states of
peritraumatic dissociation [15].

In attention deficit hyperactivity disorder, Bush
et al. [16], demonstrated dysfunction of anterior
cingulate cortex with performance of the counting
Stroop during functional MRI. The expected activa-
tion occurred in controls and not in ADHD patients.
This deficit is hypothesised to underlie both the
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impaired attention and the impulsivity characteris-
tic of ADHD. In BPD, easily triggered amygdala acti-
vation [17] would be potentially more damaging if
there was a failure of modulation at the level of
ACC. An imbalance between the monitoring and
modulating effects of rostral ACC and activation
of the amygdala may underlie intense affects and
behavioural impulsivity in diverse conditions such
as BPD, PTSD and ADHD and, in social phobia, en-
hanced amygdala responsiveness to specific stimuli
may again indicate a failure of modulation at the
level of ACC [18].

Activation of information processing is more dif-
ficult to describe hypothetically as resolution of
traumatic memory may involve fragments of data
not previously considered to be emotionally salient
(‘I’d forgotten about that until now’), reappraisal of
interpersonal transaction (‘I don’t know why he did
it but I know it wasn’t anything to do with me’), or
symbolic/imaginal changes (‘I don’t know what
has happened but the room has just got brighter’).
A facilitated interaction of paralimbic systems, of
emotional and episodic memory pathways, and of
self/not-self distinctions may all contribute.

Mindful emoting is hypothesised here to be the
key component of effective psychotherapy
whether it is being used for depression, dysthymia,
anxiety, post-traumatic stress disorder, or disor-
ders of emotional regulation such as borderline
personality disorder. Change occurs through fo-
cussed attention on the distressing emotions that
are then metabolised to non-toxic concentrations.

The ability to be aware of one’s own emotional
state has also been demonstrated by imaging tech-
niques to be a feature of rostral ACC (BA 32)
[19,20] and it allows humans to focus not only on
their own mental state but on the mental state of
others [21,22]. The empathic attunement of the
therapist and the patient’s focussed attention on
his distressing emotions will both involve activation
of BA 32.

Teasdale [23] proposed that mindful experienc-
ing facilitated emotional processing while mindless
emoting and conceptualising failed to do this. Emo-
tional processing involves a resolution of an emo-
tional disturbance such that relevant stimuli no
longer evoke the affective reaction. Mindful expe-
riencing, consistent with Linehan’s description of
‘wise mind’, involves the direct intimate experi-
ence of feelings, sensations and thoughts with
awareness in the moment. Emotional processing
may occur spontaneously during self-referential
or introspective attention generated by emotional
triggers that involve increased activity in areas of
medial prefrontal cortex dorsal to rostral ACC
[24] with only a relative increase in area 32. If
the homeostatic efficacy is dependant on a degree
of activation of BA 32 the default mode of brain
function will be of variable efficacy and depressive,
ashamed, or anxious withdrawal to increased intro-
spection may represent an unconscious attempt to
engage attention in emotional processing tasks that
will lead to healing.

The important place of body sensations during
EMDR would suggest that emotional processing
would be at its most active when there is concom-
itant activation of insular cortex and more ventral
areas of anterior cingulate cortex, specifically BA
25. If a default state of introspection is associated
with activation of BA 8, 9 and 10 in the medial pre-
frontal cortex but not with activation of rostral
ACC, subcallosal ACC and anterior insular cortex,
emotional processing, if it occurs at all, may be
slow and inefficient. While the region of ACC acti-
vated with right anterior insular cortex in an fMRI
study of interoceptive awareness was dorsal rather
than rostral, [25] and, although there were trends
for interoceptive accuracy to correlate with nega-
tive affective experience, that study was designed
to look at awareness of heartbeat rather than
awareness of altered heartbeat during an ob-
served, emotional experience. Brain activation
associated with awareness of the affective tone
of an interoceptive experience may alter in the
presence of strong emotions.
Evolution of ACC

Nimchynsky et al. [26] report that ACC contains
spindle cell neurones only seen in humans and
great apes. These cells emerge postnatally and
therefore would be susceptible to environmental
insults or nurturing, further support for the thesis
that early interactions are crucial for later capacity
for emotion regulation [27]. The wide connectivity
of these spindle cells is also considered to allow an
enhanced problem-solving focus [28]. It is not clear
whether these are confined to specific areas of dor-
sal ACC (BA 24), but as the authors suggest that the
spindle cell development is important for formal
problem solving and emotional regulation, it is
likely that rostral and dorsal ACC benefit from this
enhanced capability in humans and in great apes.
Mindful emoting and neuroimaging

An area of rostral ACC/frontocingulate cortex bor-
dered by Talairach co-ordinates 0 ± 9, 46 ± 10,
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4 ± 12 has been identified as important in studies of
theory of mind [20,21], attention to emotion
awareness [19], self-referential mental activity
[23], and in numerous studies of PTSD [29–33].

Some studies of PTSD identify sites of activation
more dorsal and/or more posterior [34,35] and
there are also adjacent sites for interoceptive
awareness [24], empathy for pain [36], the placebo
effect [37], depression [38], responses to facial
expressions of anger [39], observing and feeling
disgust [40] and other mental states and tasks with
a high affective loading.

On this basis it is hypothesised that EMDR is pri-
marily associated with activation of the area 0 ± 9,
46 ± 10, 4 ± 12, but that activations in more dorsal
parts of ACC will also be required.
Conclusion

The human brain possesses a homeostatic mecha-
nism that allows resolution of negative affect asso-
ciated with memories, other images, negative
cognitions and entrenched schemas, and this
mechanism entails an enhanced attentional focus
on the emotionally salient mental events. Although
specifically a technique in DBT it may be the ‘ac-
tive ingredient’ of other psychotherapies such as
CBT, IPT, psycho-dynamic therapy and EMDR, the
last of which may provide the means to accelerate
this homeostatic process by allowing a sustained
attentional focus on all the components of an emo-
tional experience.

Mindful emoting cannot be the only route to
reprocessing as conflicts may be resolved outwith
focussed consciousness through hypnoanalytic
techniques or, more spontaneously, in dreams
and reflections, and may even occur in non-mindful
states of inebriation and intoxication. Also, the
healing capacity attributed to the passage of time
may be the result of non-reinforcement and decay
rather than of active scrutiny.

Nevertheless, in so far as mindful processing of
emotions is relevant to conflict resolution, the
identification of the biological mechanism underly-
ing this would permit a focus in psychotherapy on
exactly that which works rather than on the varied
claims of competing schools of thought and theory.
The ACC is a highly significant structure for emo-
tional processing, and, on the basis of its interac-
tion with the ventral and dorsal subdivisions of
ACC and with adjacent prefrontal cortex, rostral
ACC is suggested to be the important neuro-biolog-
ical substrate for this healing process. The evolu-
tionary advances for emotion regulation and
problem solving bestow on BA 32 an enhanced
capacity for awareness of the emotions of the self
and of others, and the interactions of BA32 with ac-
tive emotional task complexity areas of dorsal ACC
and medial PFC may permit a modulatory
overview.

The biological change underlying both the psy-
chotherapist’s empathy and the patient’s ability
to narrate, and relate to, his own complex emo-
tional experiences may be the essential factor that
allows the patient to resolve emotional conflicts by
talking them over in the therapy session, whatever
the theoretical structure underlying the
intervention.
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