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Abstract: BackgroundBackground: People with functional neurological disorder (FND) have abnormalities in sensory
processing. Loss of ticklishness has been rarely reported.
ObjectivesObjectives: To describe associated clinical features in people with FND and loss of ticklishness and explore
correlations with sensory changes.
MethodsMethods: Retrospective audit of clinical letters of people diagnosed with FND in a tertiary clinic and further
cases identified in a general neurology clinic.
ResultsResults: Thirty-eight patients with loss of ticklishness are described, of which most had other functional sensory
symptoms and signs. It was more often localized to one limb, rather than generalized, in those with pain or
weakness. Dissociation for the affected body part was often described.
ConclusionsConclusions: Loss of ticklishness in FND is frequently described and offers insights into mechanisms of agency,
sensory processing and interoception, which are known to be altered in FND.

Functional neurological disorder (FND) is common and frequently
disabling. Current criteria stress establishing a diagnosis based on
positive findings from history and examination.

Sense of agency, interoception and sensory processing (including
sensory attenuation) have been shown to be altered in FND.1

Ticklishness is a sense that contains a light, unpleasant compo-
nent called “kinesmesis”,2 and a heavier, laughter-associated
component called “gargalesis.”3 It is a complex sensation involv-
ing stimulation of various mechanoreceptors4 and anticipation
alone can lead to a response,5 something also seen in FND.6 It
has been theorized that ticklishness is an evolutionary protective
response to any foreign object moving or brushing up on you.
Since most humans cannot tickle themselves, there is likely an
important role for agency.7 To put it simply, if your body/a
body part does not feel part of you (which people with FND
commonly describe) you are unlikely to be ticklish in it.

Here we hypothesized that people with FND might manifest
loss of ticklishness in the course of their condition, something only
once previously briefly mentioned in the medical literature.8

In the present study, we explored this clinical phenomenon and
its relationship to sensory signs and symptoms in a cohort of sub-
jects with FND.

Methods
A retrospective audit of clinic letters was conducted between
January 1, 2018 and March 31, 2021 from a general neurology
clinic in a district general hospital and from a tertiary national
FND clinic, where clinic letters of 136 people with FND were
examined. Clinical documentation of patients presenting with
FND to one author (JC) was reviewed. Patients were included
in the study if they reported loss of ticklishness spontaneously or
on direct questioning; it was not assessed in every patient seen.
Ticklishness was assessed by asking, “Are you as ticklish here as
you are there,” as soft stimuli were applied to their feet. We
attempted to avoid suggestion or leading the patient to any particular
answer. Loss of ticklishness was reported as generalized or localized.
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In each subject we identified the type of FND (motor, sensory,
cognitive, mixed) and its phenomenology (ie, weakness,
involuntary movements, paroxysmal epileptic seizures). We also
retrieved information about presence of pain, other neurological
or systemic disorders and dissociative experiences.

Results
We identified 38 patients with FND who acknowledged loss of
ticklishness (23 from the tertiary and 15 from the general clinic).
Thirty-four of the patients were female (89%). Thirty-two
patients (84%) had a localized loss of ticklishness and 6 (16%) had
a generalized loss of ticklishness. Localized loss was more com-
mon with weakness in the associated limb (generally leg) and in
those with a change in pain sensation. Sixteen patients were
followed up and three (19%) reported a return of ticklishness.
The three patients who reported return of ticklishness, had localized
loss only and also saw improvement in their motor symptoms
(fixed dystonia and weakness) (Table 1).

Of the 136 people with an FND diagnosis in the tertiary
clinic, 62 mentioned experiencing other sensory symptoms
(18 with positive phenomena and 21/44 of those with negative
phenomenona had abnormalities on the sensory examination);
23 of the 62 identified had loss of ticklishness.

Twenty-five patients (66%) reported reduced or altered sensation
in the area where there was a loss of ticklishness. Amongst this sub-
group, 16 (64%) patients had a subjective change of sensation to
touch that did not follow an anatomical sensory distribution;
20 (80%) reported retained temperature sensation; and five (20%)
described change of both temperature and touch. Twenty-two
patients (58%) had pain in the affected limb. Thirteen patients had
normal sensation, and no pain, despite having a loss of ticklishness.

Dissociation for a body part was described by 15 (39%)
patients. The descriptions varied, but most described a feeling
that the body part does not belong to them. In some of the cases,
this feeling was intermittent and lasted between 20 s and several
days, while the feeling was permanent for others. One patient
had brief attacks where she could see herself from above
(autoscopy) (extensive investigations for epilepsy normal).

Thirty-three (79%) had a previous diagnosis of depression
or anxiety and/or lifetime adversity. Thirty patients (79%) had
co-morbid neurological conditions, most commonly migraine
and epilepsy. Twenty-three (61%) of the 38 patients had both
neurological and psychiatric/social perpetuating factors.

In 37 of the 38 patients’ data on laterality of loss of ticklishness
was collected. Twelve patients were identified to have loss of
ticklishness lateralised to the left side of the body, 12 to the right
side of the body and 13 having loss of ticklishness in both sides
of the body.

Discussion
In this retrospective study we found 38 people diagnosed with
FND who also reported loss of ticklishness. The pathophysiology of
functional neurological disorder (FND) is often explained by a pre-
dictive coding model. This can integrate interoceptive, motor and
social aspects of emotion,9 something which ticklishness is a prime
example of. Predictive processing models of FND are consistent
with excessive “top down” influences on upcoming sensory input,
which would predict that afferent signals, including those mediating
ticklishness, would be down-weighted. “Kinesmesis,” the soft and
itchy tickle, is relayed by the nerve fibers that conduct light touch
through the ventral spinothalamic tracts (so should often co-exist
with changes to pain perception), whereas, “gargalesis,” the laughter
associated tickle is caused by stimulation of pressure-sensitive
areas by application of high pressure and are relayed by fibers that
conduct deep touch, proprioception, vibration through the dorsal
columns.10 The dissociation of pain perception and ticklishness in
many of our patient group is therefore inconsistent with known
peripheral and spinal cord anatomy, suggesting that higher order
processing is relevant. The peripheral input is processed in the
somatosensory cortex with inputs from the anterior cingulate gyrus,
salience network, prefrontal cortex (VMPFC and DLPFC) and the
TPJ. The laughter component of tickling involves the anterior
SMA. Using functional neuroimaging studies, Blakemore showed
the involvement of the ACC and sensory attenuation in tickling.6

In FND, altered activation of the ACC, VMPFC,11 SMA, DLPFC,
TPJ and angular gyrus are also seen.12

TABLE 1 Thirty-eight total patients with loss of ticklishness were
identified, 32 with localized loss of ticklishness and six with generalized
loss of ticklishness

Localized Generalized

Total number 32 6

Altered/loss of sensation 21 4

Subjective loss of sensation 14 2

Objective loss of sensation 7 2

Change in Pain sensation 17 6

Loss of temperature sensation 4 1

Dystonia 3 2

Tremor 8 1

Spasms 7 1

Jerks 11 2

Mixed movement disorder 0 1

Weakness in affected limb 25 2

Fixed functional dystonia 3 3

Gait disorder 25 6

Body part dissociation 11 4

Return of ticklishness 3 0

Within these two subgroups the frequency of several neurological symptoms/
signs were identified (eg, 8 patients who had localized loss of ticklishness
experienced a tremor).
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It is known most patients with FND have sensory abnormali-
ties and symptoms. Loss of ticklishness fits with low registration
described in FND, which was correlated to anxiety.13 Subjects
with continuous functional dystonia have normal pain thresholds
and increased thresholds for unbearable pain (namely pain toler-
ance) in keeping with a dissociation between the sensory-
discriminative and cognitive-emotional components of pain.14

Impairments in interoception,15 attentional allocation,16 and
perceptual inferences17 are now increasingly being included in
models of FND. A recent study in FND found higher suscepti-
bility to dissociation which was related to lower interoceptive
accuracy (awareness of normal physiological conditions of their
body).18 This implies a lack of agency. Motor FND patients have
a reduced sense of agency.19

The loss of ticklishness and dissociation for the affected body
part are possibly clinical manifestations of this loss of agency.
Body Integrity Identity Disorder and Xenomelia are two other
conditions where people describe a body part does not belong.20

Ishiyama and Brecht found in rats in an anxiogenic scenario,
“fear” suppressed the neuronal responses to tickling in the somato-
sensory cortex.21 Many patients with FND have co-morbid anxiety
and this was common in our case series. There are no human studies
looking at the relationship between anxiety and loss of ticklishness.
This is a potential area for future research. In terms of laterality, there
is evidence that ticklishness is felt more on the right side of the
body22; we found no obvious difference in our cohort of patients.

We acknowledge the following limitations for our study. We
did not use standardized assessment of pain/temperature/touch
or systematic scales for dissociation and anxiety. The validity and
reliability of our measure of ticklishness is unknown. This was a
retrospective review of notes. We did not ask everyone with
FND if they had loss of ticklishness. However often partners cor-
roborated the change and when tested in multiple people with
reported unilateral change of ticklishness this was invariably
supported by an examination of ticklishness at the bedside. No
data was collected about specificity (absence/loss of ticklishness
in the normal/other neurological disorders population). The
cohort was predominantly made up of patients with functional
movement disorders. It should be explored if the findings are
similar or different in other FND subtypes such as functional sei-
zures and functional dizziness.

Loss of ticklishness has a diverse relationship to other clinical
symptoms in FND. It can be localized or generalized and can change
with clinical improvement. Altered sensation (particularly light touch
and pain) is common but not a prerequisite and often inconsistent.
Exploring this symptom and its relationship to dissociation and anxi-
ety may provide new insights into sensory disturbance, interoception
and sense of agency in FND. Change in ticklishness could be useful
to explain these disordered mechanisms to those affected.
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