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Abstract: BackgroundBackground: This case series highlights the connection between childhood intense imagery
movements (IIM) and adult-reported maladaptive daydreaming (MD). Motor stereotypies occur in typically
developing children and also with co-occurring neurodevelopmental differences. A subgroup with complex
motor stereotypies reports accompanying intense imagery, often enhanced by the movements. This
phenomenon can persist into adulthood and, in some cases, will need active management to prevent
significant distress and impairment.
CasesCases: Six adults, self-reporting maladaptive daydreaming associated with stereotypies, are presented to
demonstrate the associations.
Literature ReviewLiterature Review: The clinical significance and function of IIM and MD are unclear, but several hypotheses are
discussed, including the mechanism of emotional regulation through sensory seeking, as a process for
processing childhood psychological trauma, as intrusive thoughts or images as part of a subtype of Obsessive
Compulsive Disorder, or as a result of diverse attentional networks seen in neurodevelopmental disorders.
ConclusionsConclusions: This paper highlights important connections between IIM and MD. Many adults with MD show a
childhood origin of stereotypical movements. Whilst immersive daydreaming may provide creativity and
emotional regulation, there is evidence of distress and impairment of function for some adults, leading to MD
diagnoses. Recognizing this phenomenon is important for all neurologists and physicians working with
stereotypical movements.

Intense imagery movements (IIM) are observed in a distinct
subgroup of children with complex motor stereotypies accompanied
by intense imagery.1 Motor stereotypies are repetitive, rhythmical,
and non-purposeful movements ranging in complexity from simple
actions such as rocking, tapping and flapping to more complex
movements such as hand and arm twisting, pacing and jumping.
They usually first present in infancy or early childhood and manifest

during typical development in up to 60% of children, but also
co-occur in the context of neurodevelopmental diversity, eg, autism
spectrum disorder (ASD), attention deficit/hyperactivity disorder
(ADHD), obsessive-compulsive disorder (OCD), and neurological
disorders, eg, stroke, blindness.2 Children with IIM engage in deep
thought accompanied by mental images whilst engaging in repeti-
tive, driven, apparently non-functional movements.1
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In this case series, we highlight a connection between childhood
IIM and the recently identified adult condition called maladaptive
daydreaming (MD). MD involves engaging in compulsive,
immersive daydreaming to the point of causing clinical distress, such
as depression, shame, loneliness, and anxiety, and/or significant
impairment in daily functioning, such as not completing tasks, not
meeting work or social obligations, or losing relationships.3 As with
IIM, MD can co-occur with ASD, ADHD and OCD.4,5

We are an international collaboration of clinicians and
researchers in the field of movement disorders in children
and dissociation in adults. For over a decade we have followed a
cohort of several hundred children with IIM and, through clinical
interviews and from assessments of correspondence with adult
parents of children with IIM and adults with MD, we have
observed that IIM is a precursor, for some children, to develop
MD later in life. We use these excerpts, from direct interviews
and from personal correspondence, with permission.

Case Series
Case 1 (Male, 22): “I’ve been daydreaming since I was 4 or
5 years. I have to hold a pen/pencil, which I flip in my hands, or
do a flip in the air and catch it. Without the pen/pencil in my
hands, it doesn’t work. It is combined with walking back and
forth all the time. Music is also mandatory. Recently I had, what
I call, an emotional breakdown, where I would drown in great
guilt because I would realize/remind myself how much time and
opportunity I waste every day. When I first started to daydream
as a child, I did not use a pencil nor had anything in my hands. I
was just walking back and forth (making faces/expressions),
without the music. Later, I discovered that something in my
hands boosts the experience of daydreaming. I told you that I
play guitar and draw. When I used to daydream, I had very little
time for both of my occupations because the daydreaming urge
would hit again and again… when I finished with daydreaming,
I would feel a peace of mind.”

Case 2 (Female, 19): “The earliest I can remember daydreaming
was around five years where I would tell myself a story to go to
sleep. Sometime around age 10–12, I got an MP3 player and
began to daydream with music. At one point, I would basically be
running up and down our hallway while daydreaming… The
intensity of / need to daydream ultimately shifts with my mental
health. The best I’ve gone was a week without getting an urge to
daydream, when I first moved into my university dorms. When
my mental health was at its worst, I would exit the classroom to
go to my next class, immediately dissociate into a daydream, and
then come out of it when I arrived at the next classroom. When
daydreaming, I tend to move around, often tossing myself
backwards as a result of some extreme action or motion being
taken in the daydream. Often, I forget where I was physically
situated, so on numerous occasions this leads me to banging my
head onto walls and headboards.”

Case 3 (Male, 26): “I sometimes lost track of time and reality
and found myself in a different reality in the middle of

kindergarten or primary school classrooms and often woke up
from reality through physical contact of someone breaking me
from these sessions. I had truly vivid dreams back then, and often,
I find myself suspecting whether some of my memories are crea-
tions of my own mind. For these cases, I had to reality check with
people who were in these certain memories to make sure if it did
happen or not. Some of these daydreaming sessions included smells,
voices, and physical attributes (such as pain or sense of being
touched). As I grew, the detail and the power of these daydreaming
sessions decreased, I could no longer augment them into my reality,
but they became more often. These rituals pretty much consisted of
me repeatedly walking back and forth on a particular path in my
room, or if it was summer, it would be on a large swing, swinging
back and forth without any body effort and both cases under the
influence of music according to the mood and setting of the
daydreams. I have worlds, characters, stories, legends, epics, friends,
lovers, and enemies that I often talk to… Everyone around me has
been telling me I would be a great writer one day due to my imag-
ination, but to be honest, I feel more like I am a chronicler who is
just recording the events, scenes, and conversations happening
before my eyes. I am currently 26 years old, moved in with my
fiancé, working and studying for a master’s abroad… Unlike what
some would say, I never disliked my daydreaming condition. I have
created so many unique people and places, that I do not want to let
go of this ability as it honestly would feel like killing all of them.
I don’t want to lose it, not until I finish my stories.”

Case 4 (Female, 18): “I have been suffering from this for as long
as I can remember, realistically, since the age of around four years
old… I find myself daydreaming about 70% of my waking hours
whilst socialising, but it rises to around 90% when alone. I spend a
lot of time in my flat alone. When socialising, I often get frustrated
when my daydreaming gets interrupted or just with the general fact
that I will not be able to fantasise properly until I am alone again. I
would prefer to daydream than be with friends and family, and this
deeply upsets me. I would call it a compulsion. When I daydream,
I zone out almost entirely from the outside world. I am still aware
of my surroundings; I know what is real and what is not, but my
daydreams are enticing and are my primary focus… Growing up in
silence about this was difficult. I felt ashamed and weird and did not
realize that there were others like me.”

Case 5 (Male, 46 years, Co-occurring psychiatric or neuro-
logical diagnoses: None, Treatment: CBT, Neurofeedback):
“My compulsion to daydream varies. Boredom and lack of pur-
pose are the worst triggers for me. Immersive daydreaming can
feed my ambitions and if I set clear goals in real life I am able
to channel the problem-solving and imaginative traits of
daydreaming into academic and professional success. On the
days when I am working towards a goal, I virtually do not
daydream. Daydreaming is more intense but also much more
pleasant while I am in motion. As a child I would stand up from
the chair, pace along the hall and occasionally extend my mouth.
Sometimes I want to jump out of my skin when I daydream
and sit in a chair, but I have to supress it as it is not socially appro-
priate. So after some time I have to go for a walk. My best ideas
come when I run 10k. The negative side of immersive
daydreaming is the tendency to catastrophise as the imagination
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can extend into ruminating on the worst possible scenarios… My
daughter is eight and has immersive daydreaming.”

Case 6 (Female, 46, No co-occurring diagnoses, No treatment):
“I’ve daydreamed intensely since a child. My two brothers have
too and still do as adults. Movement is crucial, I used to click my
jaw, rock and swing as a child, now I daydream when walking,
on a train, twisting my hair, or pacing. I daydream visually, with
strong emotions. They’re repetitive but I change the endings. It
has only ever been positive for imagining the future.”

Literature Review
The function and clinical significance of IIM and MD require further
research. One proposed hypothesis is that IIM/MD may function as
a mechanism for regulating emotions, and some children report using
IIM to self-soothe.4 Some adults with MD report a childhood history
of psychological trauma, and it is plausible that MD is a mechanism
for the mind to adapt and respond to distressing experiences, how-
ever, many children exhibit stereotypies before the age of 2 years,
and IIM/MD is not necessarily associated with adverse childhood
experiences.1 MD may be a form of behavioral addiction or possibly
a subtype of OCD.6,7 Another possibility is that IIM/MD is linked
to attentional problems such as those seen in ADHD.8

Although MD includes characteristics of behavioral addictions,
obsessive-compulsive spectrum symptoms, and attention problems,
we have advocated for it to be considered a dissociative disorder,9 as
it includes a rich inner world with semi-agentic characters, a dual or
“layered” state of consciousness, and a sense of detachment from
reality.9 It is important to note that defining MD as a dissociative
syndrome does not necessarily mean that trauma is implied. In
recent years it is becoming evident that trauma explains only some,
rather than all, of the variance of dissociation.10–12 For example, dis-
sociation and decreased sense of agency both seem to play central
roles in OCD, whereas trauma does not.12

There is currently a paucity of research exploring the neurobio-
logical and cognitive mechanisms underlying IIM/MD. For most
individuals, visual imagery plays a crucial role in daydreaming.
The inability to form visual images (aphantasia) has been reported
in 1% of the population, whilst the ability to create vivid images
(hyperphantasia) has been reported in 3% of the population, with
hyperphantasia associated with enriched autobiographical memory
related to performance on measures of future-directed imagina-
tion.13 Resting-state functional magnetic resonance imaging
(fMRI) revealed stronger functional connectivity between pre-
frontal regions and the visual–occipital network among hyper-
phantasic than aphantasic participants. The “visualization network”
involves a combination of frontoparietal regions, attentional/
executive control regions, and visual areas such as the fusiform and
primary visual cortices.13 There is also an overlap with the default
mode network (DMN). These findings suggest that the neural
mechanisms underlying visual imagery and daydreaming involve
complex interactions between various brain regions.

DMN refers to a functional system of brain structures that are
active when individuals are in a resting state or performing easy

or well-practised tasks. Such brain activity involves the medial
prefrontal cortex, posterior cingulate cortex, inferior parietal lobe,
middle temporal lobe, and precuneus.14 It is implicated in cognition
domains critical for self-generated thought and images.15 In the
context of IIM/MD, some individuals seem to be highly engaged
in scripting elaborate inner scenarios, while others appear “zoned
out” or off-task. One hypothesis is that the DMN is active during
stereotyped movement and that stereotypies may be associated with
daydreaming through the activation of the DMN’s role in retrieving
episodic, autobiographical, or semantic knowledge, reappraising
emotional information, self-reflection, and future thinking. Future
research using comparative brain imaging techniques is planned
with an aim to determine whether the mental tasks of scripting and
developing MD plots are “off-task” or “on-task” activities.

Discussion
This case series highlights novel clinical observations about adults
with MD. Firstly, all six cases highlight the childhood origin of
IIM/MD. Secondly, five of the representative cases describe an asso-
ciation in adults between stereotyped movements and daydreaming.
For example, Case 1 describes hand movements flipping a
pen/pencil and pacing; Case 2 describes moving around according
to the action in the daydream and head banging; Case 3 describes
pacing and swinging; Case 5 describes walking and running; Case
6 describes walking, hair twisting and pacing. Many adults who con-
tinue to have stereotypies have learnt to privatize them by supressing
or only engaging in movements when alone. The repetitive move-
ments of motor stereotypies appear to play an essential role in MD
by amplifying the immersive nature of daydreaming, by enhancing
focus through self-hypnotic qualities (perhaps similar to the swinging
of a pendulum which may help induce a hypnotic state of con-
sciousness), and through embodying the actions imagined by charac-
ters within the daydream. More research is needed to better
understand the mind–body association responsible for the absorptive
effect created by the stereotypical movement. Possibly, repetitive
movement may bring about a habituation and decrease in external
sensory input, enabling the daydreamer to engage more fully with
internal events. Music also appears to play an important role along-
side movement for some, as Cases 1, 2, and 3 highlight.

Thirdly, the imagery that persists into adulthood can have more
adult-oriented themes, and often appears to enhance creativity,
productivity or artistic talent. Case 1 plays the guitar and is an art-
ist; Case 3 speaks about the association between daydreaming and
writing with enhanced imagination; Case 5 has his “best ideas”
whilst running and daydreaming; and Case 6 “solves problems”.
For some adults with intense visual imagery connected to stereoty-
pies, the experience can be pleasurable and provide benefits.
However, in adults with MD, there is distress and a significant
adverse impact on wellbeing.

Our final observation of this case series is the contrast between
the often-enjoyable experience of IIM in childhood and the
impact of MD on function and mental health in adults. Case
1 describes satisfaction from daydreams but also guilt due to the
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time and opportunity cost of daydreaming; Case 2 highlights how
MD intrudes into their reality, with self-injury and banging their
head into objects; Case 4 speaks about the length of time spent
alone, the proportion of time lost to daydreaming, the compulsive
nature, plus the extreme shame felt; Case 5 describes catastrophising
and rumination and has sought psychological therapy. Dysfunction
is not however inevitable as illustrated in Cases 3 and 6 who have
never disliked the daydreaming condition. It is likely that most
young children who have this ability enjoy it, while it may become
impairing over time as demands from the outside world grow.

In conclusion, we present preliminary clinical observations
connecting childhood IIM to adult-reported MD in a subgroup
of individuals. Further observational research is planned to better
understand the natural history of IIM/MD, to help define the
diagnostic criteria for MD, and to develop probable indicators
for those at risk of MD. We are working together to further
understand pathophysiological mechanisms, including the likely
complex neurogenetics, and the role of developmental stage and
life events in the progression to MD. We hope to raise awareness
for movement disorder clinicians, neuropsychiatrists or psycholo-
gists, and neurocognitive researchers, as well as for the wider
community of those experiencing IIM/MD so that the appropri-
ate support and management can be accessed when necessary.
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