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Conflit d’intérêt

● Professor, Psychology, Uppsala
● Professor, Clinical Neurosciences, Karolinska Institutet (10%)
● 2 books (OUP, Guilford Press) – mental imagery in psychological therapy
● Held funding from sources including the Royal Society, Medical Research Council, 

The Wellcome Trust, ESRC, NIHR, Lupina Foundation
● Current funding: Swedish Research Council (VR), AFA Försäkring, Oak Foundation, The Wellcome

Trust, Wellcome Leap
● Consultancy to P1vital on Wellcome Trust grant
● Occasional psychological therapy training workshops – imagery in CBT



Mental Imagery and Mental Health Treatment Innovation:
Imagerie mentale et innovation en matière de traitement de la santé 

mentale

• It is a pleasure to join you all in Paris to explore mental imagery with 
you

• We can think in words and we can think in mental imagery 
• Both are important for CBT, though historically CBT focuses more on 

words 
• Today we will explore why imagery is so interesting too
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Images de Paris

● Je suis arrivé à Paris à l'âge de treize ans. Je me souviens très bien d'avoir été place 
du Tertre avec des artistes faisant des croquis et découpant avec des ciseaux pour 
réaliser des portraits en papier noir.

● Mes premières vacances en tant qu'étudiant universitaire ont été de voyager 
d'Oxford à Paris. Ce voyage, je me souviens très bien de la découverte du Pompidou, 
en montant ces escaliers dans les tubes de verre. 

● Mes visites depuis renforcent ma conviction que l'art à Paris est merveilleux. C'est un 
plaisir d'être de retour. Nous regarderons quelques images au cours de cette 
conférence. 

● Mais d’abord, revenons à la science et à ce dont nous allons parler aujourd’hui.



My background

• Clinical Psychologist
• Cognitive Neuroscientist
• (and art college!)

• Psychological Mechanisms
• Treatment Innovation

• Curiosity about mental imagery

6Holmes 2022



Investigating mental imagery
is central in our research 

MeSH tag cloud, June 2020 7



Themes in our work
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Themes in our work over time

Mental 
imagery
in the clinic

Mental 
health
treatment
innovation 
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Mental 
imagery
in the lab



Today we explore two aspects:

1. the detail of mental imagery and some recent studies 
2. the big picture of mental health treatments given global burden of 
disease

• new ideas we can explore in CBT 
• (some artworks from France will also join us in this talk). 
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As CBT clinicians, we all see patients with mental 
imagery in our work

11Robert Delaunay « Manège de cochons », 1922
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Mental imagery of the self in social phobia
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Mental imagery of negative childhood events in 
depression 



Intrusive mental imagery after trauma in posttraumatic 
stress disorder (PTSD)

• sensory memories of traumatic event(s) that repeatedly spring to mind unwanted 
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Holmes, Crane, Fennel & Williams (2007); Hales, Deeprose, Goodwin & Holmes (2011); 
Ng, Di Simplicio, McManus, Kennerley & Holmes (2016) 15

Intrusive imagery “flash-forwards” to future suicidal acts 
eg jumping from a cliff



“Flash-forwards” imagery 
during mania in bipolar disorder
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e.g. “I’m going to buy one”

Holmes, Geddes, Colom & Goodwin, 2008, BRAT
Ivins, Di Simplicio, Close, Goodwin, Holmes, 2014, JAD

Di Simplicio…. Meyers, Nobre, Lau-Zhu, Holmes (2016). Bipolar Disorders



But what is “mental imagery”?  

17Sonja Delaunay-Terk «Plate (folio 8) from 10 Origin», 1942



But what is “mental imagery”?  (it is not verbal thought)

• Seeing in the mind’s eye, 
hearing with our mind’s ear 
etc. 

• Representations & experience 
of sensory information 
without a direct external 
stimulus

OFTEN VISUAL, CAN BE ANY 
SENSORY MODALITY

A DIFFERENT PART OF BRAIN 
THAN VERBAL LANGUAGE

Pearson, Naselaris, Holmes & Kosslyn, 2015, TiCS 18
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“visual mental imagery is a depictive internal representation that functions like a 
weak form of perception. Brain imaging work has demonstrated that neural 
representations of mental and perceptual images resemble one another as early as 
the primary visual cortex (V1). Activity patterns in V1 encode mental images and 
perceptual images via a common set of low-level depictive visual features.”

Neuroimaging – imagery is like perception



Let us imagine walking on a tightrope!

• Shut your eyes
• Imagine two steep cliffs with a tightrope line stretched between them
• Imagine you start walking on the tightrope…
• One foot…
• The next foot….
• Imagine a sudden gust of wind blowing you….and you begin to sway

20
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Mental imagery is an “emotion amplifier”
Lab experiments:  compared to verbal thought, mental imagery has 
a more powerful impact on human emotion

Holmes & Mathews 2005; 2006; 2008; 2010; 2013

I want to
scream

22



40th year anniversary in 2016 of American Association of 
CBT (ABCT): tribute article on mental imagery

• Evokes emotional response at 
subjective, physiological and 
neural levels

• Not just negative emotions, 
also positive emotions

• Greater emotional impact than 
verbal-linguistic representation 
of emotional information

• Causal influence: emotional 
impact dampened with 
concurrent visuospatial task



Mental Imagery as “Motivational Amplifier”

• Mental imagery simulations of engaging in planned activities impact on 
motivation/anticipated reward to engage in these activities
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F(1,70) = 6.47, p = .01, η2 = 0.085 F(1,70) = 4.91, p =.03, η2 = 0.066 F(1,70) = 9.31, p = .003, η2 = 0.117



Imagery, emotion and behaviour are closely linked

Research focus relationship between 
mental imagery and behaviour



Mental imagery is the language of memory 
and emotion

occurs in everyday life; for example when 
Marcel Proust describes eating his madeleine 
and suddenly recalling sensory images of his 
childhood

Marcel Proust

26 26



Beck – a founder of CBT described imagery early in his
career

27



Beck AT, Laude R, Bohnert M. Ideational Components of 
Anxiety Neurosis. Arch Gen Psychiatry. 1974;31(3):319–
325. doi:10.1001/archpsyc.1974.01760150035005

• “Of 24 patients specifically questioned about having visual images, 22 
reported having typical fantasies of being in danger prior to and 
concomitant with their anxiety attacks.”

28



So how can we work with dysfunctional
imagery in CBT?

29

Not just by talking about it in words!

Fernand Léger, «Nus dans la forêt», 1909-1911 



Cognitive Behavior Therapy: Basics and Beyond
By Judith Beck

30



2023

31

Imagery and socratic dialogue
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Guide for clinicians
Hackmann, Bennett Levy & Holmes (2011)
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Guide for clinicians
Hackmann, Bennett Levy & Holmes (2011)

Assessment: 
Ask about presence of 

negative intrusive images / 
absence positive images.

Treatment: 
Imagery introduces additional 
techniques compared to just a 

focus on verbal thought.



2018

À PROPOS DES AUTEURS

Docteur en psychologie, Grazia Ceschi est actuellement maître 
d’enseignement et de recherche à la section de psychologie de 
l’Université de Genève. 

Arnaud Pictet, docteur en psychologie, s’est joint à l’@ET.lab juste 
après avoir mené à bien un doctorat à l’Université d’Oxford, dans 
le laboratoire du professeur Emily Holmes. Psychologue clinicien 
et chercheur, Arnaud Pictet s’intéresse au rôle de l’imagerie 
mentale dans les troubles de l’humeur et au développement 
d’interventions psychologiques visant à entraîner l’imagerie 
positive dans le cadre de la dépression



L’ouvrage présente une vision récente des techniques 
d’évaluation et d’intervention psychologique fondées sur 
l’imagerie mentale.

Ces techniques, qui s’appuient sur une base empirique de plus en 
plus importante, suscitent un très vif intérêt dans le milieu de la 
psychologie clinique anglophone. Néanmoins, elles restent 
encore largement inconnues du public francophone.

Ce livre est conçu comme une revue critique de psychopathologie 
cognitive avec un double objectif : offrir une synthèse de la 
littérature scientifique récente sur les images mentales en 
psychopathologie cognitive expérimentale, et mettre à 
disposition du public francophone un certain nombre d’outils 
d’évaluation et d’intervention dans le cadre de l’imagerie 
mentale. Les présentations théoriques sont complétées par des 
exemples d’application dans des domaines cliniques tels que l’état 
de stress posttraumatique, les troubles de l’humeur, l’anxiété 
sociale, les troubles obsessionnels compulsifs, les troubles du 
comportement alimentaire ou les addictions.

Un ouvrage de référence destiné aux psychologues cliniciens et 
aux chercheurs francophones.



Guilford Press, May 2019

Forwards by Guy Goodwin and Gillian Butler

Our second Imagery book: clinical manual

36

Holmes, Hales, Young and DiSimplicio (2019)



Our hypotheses re. bipolar disorder 
(Holmes et al, 2008, 2011, 2016):

37

1. Vivid and compelling imagery in bipolar disorder
2. Imagery is a driver of mood instability
3. Imagery focussed CBT may help improve mood instability



Emotional mental imagery – a tractable target for intervention

Mental 
imagery

Mood
instability

Thank you to Chris Fairburn for CBT consultancy



The CBT core: co-constructed understanding of the 
presenting problem 

”mental imagery microformulation”



We developed an imagery-focussed CBT for 
bipolar disorder (c.6 sessions)

4 imagery-focussed therapy techniques
• metacognitive (it’s not real)
• imagery rescripting
• imagery competing tasks
• positive imagery



Imagery-focussed cognitive therapy 
to stabilise bipolar mood instability

Holmes, Bonsall, Hales, Mitchell, Renner, Blackwell, Watson, Goodwin & Di 
Simplicio (2016), Translational Psychiatry
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2019

Note: focus on one focal 
outcome – mood 
instability (not the whole 
of bipolar disorder)

Simplicity
Focus
Disseminability

Doing 1 thing, as simply 
as possible



The 4 imagery techniques in the book could be used to 
any emotional instablity driven by imagery (not just 

bipolar disorder):

4 imagery-focussed therapy techniques:
• metacognitive (it’s not real)
• imagery rescripting
• positive imagery

• imagery competing tasks

44
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Sandro Botticelli, «Primavera», late 1470s or early 1480s
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Robert Delaunay, « La Ville de Paris» ,1912



Curiosity about Mental Imagery:
Lines of enquiry in our research 

Mesh terms, June 2020 47



How did we came to the idea of ” imagery competing tasks”?

48

Perhaps in treating imagery we can
work more directly with perceptual

systems!



Why research a new way of doing things?

• The CBT therapy we have today is excellent

• But we cant reach everyone who needs it 
in the world

• So to complement our CBT approaches we
use today, we also need new techniques
that are simpler to reach people

49

Martial Raysse, 
« Made in Japan - La grande odalisque », 1964
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Increase in the prevalence of clinical depression during 
the Covid-19 pandemic, 2020

The Lancet 2021 3981700-1712DOI: (10.1016/S0140-6736(21)02143-7) 

Rates of depression increased 27·6%
= 53·2 million more individuals globally

51



How do we rethink/imagine psychological treatments
given the global burden of mental health?

• Imagine a 25% increase in patients, 
i.e. 53 million people globally in a 
year.  Its clear we need to rethink. 

• Radical rethink
• But remember, CBT has always been

progressive, it was quite radical
when it started too!

• Back to science…

52
Jean Metzinger, «Le goûter», 1911



Mental Health Science Evolving ideas

2014
Nature,
Holmes, Craske & 
Graybiel

an umbrella discipline 
that can link different 
disciplines to share a 
common goal: improving 
treatments

e.g. psychology, psychiatry, 
neuroscience, social sciences, 
economics, maths, public 
health,  epidemiology, history, 
arts etc etc

2018 e.g. Future of 
Psychological Treatments
The Lancet Psychiatry
Holmes, Ghaderi, Harmer, 
Ramchandani, Cuijpers, 
Morrison, Roiser, Bockting, 
O’Connor, Shafran, Moulds & 
Craske

e.g. linking clinical & lab 
researchers, mechanisms, 
global perspective, 
developmental

2020
The Lancet Psychiatry

e.g. importance of working 
together with experts 
by lived experience

2021 e.g. focus on inequalities

2022, 2023 …………………………………………
…………………………………………

Co-creating “Mental Health Science”
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Here in France – we worked with younger researchers for 
a vision for the future



Egyptians (3500 years ago)
Making Salicin crystals from willow bark on a bread oven, 3 hours
(1830 AD)
First trials of salicin (1876) 
Aspirin discovery (1897)
Widespread use in flu pandemic (1918)
First presciptions of aspirin (1950)
prevention of stroke (1978)
prevention bowel cancer (2010)
2017 ”now the most commonly used drug in the world, 
life saving in the prevention of cardiovascular disease”

Desborough & Keeling (2017)
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What do we mean uncovering the mechanisms behind CBT?

From CBT to xxx?
• Psychological treaments work
• Excellent work has been done
• And excellent work is still needed to progress CBT into

new innovative forms which complement what we
already have but can reach more people

The story of Willow Bark to Aspirin 

https://pubmed.ncbi.nlm.nih.gov/?term=Desborough+MJR&cauthor_id=28106908
https://pubmed.ncbi.nlm.nih.gov/?term=Keeling+DM&cauthor_id=28106908


CBT can give us a formulation, an invaluable place to 
start asking questions

56
Robert Delaunay, «Window on the City No. 3», 1911-12
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Mechanisms involved in CBT treatment for intrusive memories in 
post-traumatic stress disorder

CBT formulation – vicious cycle
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Mechanisms involved in CBT treatment for intrusive memories in 
post-traumatic stress disorder – some examples

CBT formulation – vicious cycle

Imaginal exposure

In vivo exposure
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Mechanisms involved in CBT treatment for intrusive memories in 
post-traumatic stress disorder – some examples

CBT formulation – vicious cycle

Imaginal exposure

Reappraisal/updating meaning of the 
content either verbally or with 
imagery scripting

discrimination of triggers

In vivo exposure
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“PERCEPTUAL CBT”?

CBT formulation – vicious cycle

*Iyadurai et al, 2018; Singh et al, 2020; Kanstrup et al, 2021

“Mechanisms are blind to intervention type” (Steve Hollon) 
intervene in any way at key points



Critically, intrusive memories after trauma are mental images 

• are sensory memories of traumatic event(s) that repeatedly spring to mind 
unwanted. 

61
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Novel perceptual ways of achieving 
a reduction in intrusive memories
• Zap with TMS

CBT formulation – vicious cycle

“Mechanisms are blind to intervention” (Steve Hollon) 
intervene in any way at key points



We couldn’t use TMS to tackle an image at global scale

• However we can influence perceptual
procesing in many other ways, e.g. use
behavioural tasks which interfer with
mental imagery

• E.g. visuospatial tasks such as games, 
pattern making, shape moulding etc

63

Sonia Delaunay-Terk, «Triptych», 1963
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for motor activity, and activation during motor activity only 
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Temporal
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view
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Tetris gameplay,
controlling for
motor activity

Motor activity
relative to 
baseline 

Figure 1 from Agren, 
Hoppe, Singh, et al. The 
neural basis of Tetris 
gameplay: implicating the 
role of visuospatial 
processing. Curr
Psychol (2021). 
https://doi.org/10.1007/s
12144-021-02081-z

64

Perhaps we
could use
an imagery
competing task, 
such as 
computer game 
play



when a memory is active in “working memory” and malleable
engaging in a visuospatial task may reduce the number of intrusive memories

Intrusive 
memories of 
trauma comprise 
sensory mental 
images

Visuospatial tasks 
interfere with 
visual mental 
images (i.e. 
imagery-
competing tasks)

Disrupting the 
storage/restorage of 
sensory representations of 
trauma, will limit the 
reoccurrence of intrusive 
memories

+ à

One possibility – an imagery competing task + memory updating 

Holmes et al, 2009; 2010 65
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Laboratory experiments

Holmes, James, Kilford & Deeprose, 
2010, PLOS ONE

4 hours after viewing 
a traumatic film

24 hours after viewing a 
traumatic film

James et al. (2015) Psych Science



After actual trauma in the ED

Road traffic accident 
patients waiting in an 

emergency department
(n = 71 RCT)

Fewer intrusive memories in the 
intervention v. control group (8 v. 23)
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àFewer intrusive memories 1-week post-intervention

Intervention in first hours after traumatic childbirth

Emily Holmes 71

Horsch, Vial, Favrod, …Watson, Iyadurai, Bonsall & Holmes (2017),  Behaviour Research and Therapy

Photo by A. Horsch
with permission

Emily Holmes, 2020



Second trial in ED

Test of replication, and extension to 5 weeks
Kanstrup et al (2021)



30.2% healthcare workers in COVID-19 pandemic for probable PTSD 
(Lamb et al, Occupational and Environmental Medicine, 2021)

Covid-19 has shone a spotlight on  
work-related trauma in healthcare staff 



Intrusive memories after trauma: a novel intervention target

• Recurrent, sensory-perceptual memories 
that pop into mind involuntarily

• Vivid and emotional
• Hijack attention
• Distressing in themselves
• Disrupt functioning
• Core symptom of PTSD

“The dad actively dying 
and the children saying 

goodbye to him by zoom”

“Hearing the mum 
screaming and crying 

when she was told 
the news.”

Intrusive images of work-related trauma in healthcare staff

“seeing myself by the side of 
the bed and the image of 

the blood coming out of [the 
patient’s] breathing tube.” 



An novel intervention based on mental health science

• First session guided by researcher.
• Then can be self-guided or with optional researcher 

support (25 mins per session).
• Note: Researcher requires training to deliver the 

intervention (Anemone™) 

Note: – It’s NOT 
JUST PLAYING 
TETRIS!

Imagery competing 
task plus memory 
updating



https://p1vital-gains.com

A brief gameplay intervention for NHS ICU 
staff affected by COVID-19 trauma

https://p1vital-gains.com/


Primary outcome: 
number of intrusive memories in week 4

Baseline Delayed Immediate

Median (IQR) 14
(8-18.5)

14.5
(10-21.3)

Week 4 Delayed Immediate

Median (IQR) 10
(6-16.5)

1
(0-3)

Box plot of the total number of intrusive memories

Delayed arm N=39
Immediate arm  N=36 

Ramineni, Millroth, Iyadurai, Jaki, Kingslake, Highfield, Summers, Bonsall & Holmes (2023), 
Molecular Psychiatry, in press



Replication of main result: 
Cross over effect at Week 8, 
i.e.  after delayed arm had received the 
intervention

Box plot of the total number of intrusive memories

Iyadurai et al, 
Translational Psychiatry, in press 



https://p1vital-gains.com email us: gains@p1vital.com 



Clinical symptoms: reduction in symptoms of PTSD, insomnia and 
anxiety in immediate vs delayed intervention arm

Outcome measure Effect at 4 weeks

PTSD symptoms (PCL-5 4 item) P

Insomnia (Sleep Condition Indicator) P

Anxiety (GAD-2) P

Depression (PHQ-2) No effect

Iyadurai, Highfield, Kanstrup, Markham, Ramineni, Guo, Jaki, Kingslake, Goodwin, Summers, Bonsall & Holmes, 
Translational Psychiatry, in press 



Iyadurai, et al
Translational Psychiatry, in press 

Work burnout and engagement: reduced burnout and increased 
engagement in immediate vs delayed intervention arm

Outcome measure Effect at 4 weeks

Work engagement (SWEBO) P

Work burnout (SWEBO) P

Sickness absence (number of sick days 
over past 4 weeks)

No effect

Scale of work engagement and burnout (SWEBO)



Functioning: improvement in general functioning and quality of life in 
immediate vs delayed arm

Outcome measure Effect at 4 weeks

General functioning (WHODAS 2.0) P

Quality of life (EQ-5D-5L) P

Impact of participant-identified problems 
(PSYCHLOPS)

P

Iyadurai, Highfield, Kanstrup, Markham, Ramineni, Guo, Jaki, Kingslake, Goodwin, Summers, Bonsall & Holmes, 
Translational Psychiatry, in press 



Participant feedback (positive comment examples)
• Amazing.  I genuinely did not expect it to work

• Like a magic trick! Some memories I've had for years which pop up frequently have 
just become normal memories.

• It's such a simple tool to use to target these  frustrating and upsetting thoughts. It's 
definitely working.

• The simplicity of actually applying it and the fact I could target specific memories. 
Pretty well non-distressing 

Patel el al, submitted



Next step: GAINS 2 efficacy trial 
• Active control
• Longer-term follow-up
• All NHS staff (beyond ICU staff alone)

https://p1vital-gains.com email us: gains@p1vital.com 



Recap: A brief cognitive task intervention to 
reduce the number of intrusive memories 

(imagery competing task for memory updating)

• Brief: one guided session 1hr, then self-guided 25 mins each time
• Repeatable (to deal with ongoing exposure to trauma at work)
• Flexible use when wish to (to aid use in around extremely busy work 

schedules)
• A low-stigma, practical task-based self-management tool rather than “mental 

health treatment”
• Potentially scalable e.g. low-cost and remotely-delivered (digital)
• Do not discuss trauma in detail
• Driven by mental health science rather than a typical talking therapy

85



Rethink: Single symptom approach to this transdiagnostic symptom 

We suggest here developing an intervention that target a
single, prevalent and disruptive symptom – e.g. intrusive
memories of traumatic events; i.e., a single symptom approach

86Sonia Delaunay-Terk, «The Minho Market», 1915



BACK TO CBT: Difference from existing tfCBT methods? 
Cons:
• Playing a game? 
• Looks like distraction
• Hard for to fit into a traditional CBT framework
• Focusses on ”perception” not ”emotion” 

Pros:
• Task based, Not talking based
• Focusses on ”perception” not ”emotion” 
• Brief (30 mins per memory) very little therapist

involvement
• Preventative
• Repeatable for new traumas
• Complementary to any other approach e.g. tfCBT

87

Fernand Léger, «Les Grand Plongeurs Noirs», 1944



One piece of a bigger puzzle: 
intrusive memories after trauma

Hypothesis: 
• While focusing on one part of the puzzle (intrusive memories) may

be helpful in its own right
• & also have downstream benefits for other types of difficulties



Intrusive memories occur across mental health disorders 
(not just PTSD)

Including: 
• Acute stress disorder
• Complicated grief
• Addictions
• Depression
• Psychosis
• Bipolar disorder
• Borderline personality disorder
• and are also a possible pre-clinical precursor of later disorder Bryant et al. (2017) JAMA
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Today we explored two aspects:

1. the detail of mental imagery and some recent studies 
2. the big picture of mental health treatments given global burden of 
disease

• new ideas we can explore in CBT 
• (and some artworks from France). 
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Key take home message: 
mental imagery is an “emotion amplifier”

Lab experiments:  compared to verbal thought, mental imagery has 
a more powerful impact on human emotion

Holmes & Mathews 2005; 2006; 2008; 2010; 2013

I want to
scream

91



Mental imagery is the language of memory 
and emotion

Occurs in everyday life; for example when 
Marcel Proust describes eating his madeleine 
and suddenly recalling sensory images of his 
childhood

Marcel Proust

92 92
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THANK YOU to all collaborators and students
without whom this work is not possible!



Mental Imagery and Mental Health Treatment
Innovation: 

Imagerie mentale et innovation en matière de 
traitement de la santé mentale

Merci!


